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ABOUT NTIS 


As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial irinovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

¢ Federally-generated computerized datafiles, databases, 
and software. 

¢ Licensing U.S. Government-owned patents. 

NTIS also manages: 

* the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

* the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 
other Federalagencies. The complete texts of the technical reports 
cited are sold in paper and microform. 
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Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topica! subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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HOW TO ORDER 


Availability 


NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&)I), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” or "Standing Order” printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS" printed there. 


Not Available NTIS 

Tofind where to order reports listed as "Not Available NTIS” look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as "paper copy available from ERIC 
Document Reproduction Service." When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC AO1", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&l. Then, please use the order form bound into 
GRA&l, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ marketing 
efforts. Please include this code when ordering. 
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Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses 38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 


ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcements section of the journal. In the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 100,001 will be the first one for 1991). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author, contract or grant number, organization 
report number, or NTIS order number. The abstract number of 
the main entry in the Reports Announcement section is given 
with each index entry. 
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trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 
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Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
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Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 
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Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Health Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology: 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radivactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Plasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Pianning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Page count 
Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated . . . 








ADMINISTRATION & 
MANAGEMENT 


Inventory Control 


127,419 

AD-A229 788/5/GAR PC A10/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Performance Analysis of the USAF Work Informa- 
tion Management System. 

Master’s thesis. 

R. T. — Sep 90, 212p Rept no. AFIT/GEM/ 
LSM/90S-9 


The purpose of this theses is to collect and analyze 
information relating to system performance of the 
Work Information Management System (WIMS). Infor- 
mation on system performance analysis and tuning is 
consolidated by means of literature review and inter- 
views of experts. A combination tutorial and question- 


naire is developed to collect the data. Two new meas- 
urement techniques are developed. Data are collected 
and summarized on system performance knowledge 
and involvement in the field. Data are collected on 
system parameter settings and configuration, external 
factors related to system performance, and levels of 
system performance. The data are analyzed to provide 
a description of current performance conditions, to es- 
tablish a baseline for future comparisons, and to deter- 
mine or confirm relationships between performance 
related variables. Relationships between system per- 
formance and other variables are emphasized. Infor- 
mation is collected in fifteen areas of performance 
from forty-two bases. The research shows larger 
system memory and unfixed Sharer buffers are strong- 
ly related to better system performance. A list of sug- 
gested parameter settings is provided. Recommenda- 
poy for future research in this area are presented. 
(KR) 


Management Practice 


127,420 

AD-A229 417/1/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 


Predicting Bankruptcy for Government Contrac- 
t 


‘ors. 
Master’s thesis. 

I. = Godfrey. Sep 90, 78p Rept no. AFIT/GCA/LSY- 
90S-2 


This thesis attempted to build a bankruptcy prediction 
model for evaluating potential and current government 
contractors. The study addressed two general re- 
search questions: (1) What financial distress models 
have been developed and how reliable are these 
models for predicting bankruptcy for government con- 
tractors; (2) Can new models be built that can reliably 
forecast bankruptcy for government contractors. 
Review of the literature found a multitude of previous 
research efforts on predicting financial distress. Two of 
the models developed by other researchers were 
based on government contractor data; one was devel- 
oped using discriminant analysis (Dagel and Pepper) 
and the other using a combination of discriminant anal- 
ysis and univariate analyses (Moses and Liao). Input- 
ting the financial information from the samples of 
bankrupt and nonbankrupt firms into four other models 
(Altman, Dagel and Pepper, Moses and Liao, and Zav- 
gren) showed that the models were less successful 
predicting bankruptcy than reported in these studies. 
None of these four studies appeared to take prior 
probabilities of differences in misclassification costs 
into account when reporting their accuracy/error rates. 
These can have a tremendous impact on a model’s 
reliability. Two techniques--logistic regression and dis- 
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criminant analysis--were used to build models based 
on the sample data. (kr) 


127,421 

AD-A229 462/7/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Defining Acquisition and Contracting Terms Asso- 
ciated Contract Administration. 

Master's thesis. 

L. M. Moyle. Sep 90, 147p Rept no. AFIT/GCM/ 
LSY/90S-10 


The purpose of this study was to synthesize definitions 
for 20 terms associated with contract administration. 
To accomplish this objective, research on dictionary 
and definition development was conducted. Also, liter- 
ature was comparatively analyzed to synthesize defini- 
tions for each term. To validate the definitions a survey 
was administered to the NCMA Fellows. Respondents 
evaluated each definition using a Likert scale and pro- 
vided written comments. Likert scale results were pre- 
sented in bar chart form along with an arithmetic 
mean. Plus, if warranted, the respondents’ sugges- 
tions were incorporated into the final definitions. As a 
result, finalized proposed definitions were developed 
and recommended for inclusion in any future dictionary 
of contract terminology. In conclusion the need for fur- 
ther research of contract terminology. In conclusion, 
the need for further research will continue until all 
unique and arbitrary words in the contract manage- 
ment arena have been thoroughly researched and 
their descriptions documented. Keywords: Contract 
administration, Theses, Procurement. (RWJ) 
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Dictionary of Contracting and Acquisition Terms 
Related to the Pre-Award Phase of Contracting. 
Master’s thesis. 

R. G. indvik. Sep 90, 172p Rept no. AFIT/GCM/ 
LSP/90S-7 


This theses effort is a continuance of research to de- 
termine, through a consensus of opinion among con- 
tracting professionals, a definition for current contract- 
in pm This research was first initiated by 
LCDR Daniel L. Ryan, and was later accomplished by 
others at both the Naval Postgraduate School, Monte- 
rey, California, and at the Air Force Institute of Tech- 
nology, Wright Patterson Air Force Base, Ohio. As with 
the previous efforts, this theses examined literary 
sources for the current definitions and usages of the 
chosen terms. Thereafter a definition for each term 
was synthesized, incorporated in an open ended 
survey, and sent to contracting professionals (NCMA 
Fellows). Respondent comments are analyzed, and, 
where appropriate, incorporated in the final, proposed 
definitions. Researcher effort to define additional 
terms should be continued in accordance with the rec- 
ommendations presented in chapter V. Keywords: Ac- 
quisition and contracting term dictionary; Dictionary; 
Definitions; Theses. 
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Lexicon of Contracting Terms: Contract Types. 
Master's thesis. 

D. R. Matro. Sep 90, 125p Rept no. AFIT/GCM/ 
LSP/90S-9 


PC A06/MF A01 


This thesis continued the National Contracting Man- 
oe Association (NCMA) sponsored research 
effort of creating a dictionary of acquisition and con- 
tracting terms. Research is currently being conducted 
at the Air Force Institute of Technology, Wright-Patter- 
son AFB, Ohio, and the Naval Postgraduate School, 
Monterey, California. This effort focused on defining 
government contract types. Limited to the compensa- 
tion arrangement and contract form type contracts, a 
literature review identified 26 contract types. Attributes 
for each contract type were tabulated, which led to 
synthesized definition. A written survey was distributed 
to a sample group of contracting professionals, re- 
questing their feedback. Predetermined decision rules 
were applied in conjunction with the literature review 
and the survey to minimize the personal subjectivity of 
the research. Moderate consensus on the definitions 
was achieved after evaluating 42 surveys. Keywords: 
Contract management, Contract types, Dictionary, 
Theses. (SDW) 
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AD-A229 550/9/GAR PC AO6/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Cybernetic Approach to Acquisition System Pro- 
gram Office Management: Preliminary Concepts 
and Procedures. 

Master’s thesis. 

ig Hill. Sep 90, 122p Rept no. AFIT/GSM/ENC/ 
90S-15 


This thesis considered the application of management 
cybernetics principles of organization structure and 
tools of measurement and analysis espoused by Staf- 
ford Beer. In concert with the Theory of Constraints of 
Ellyahu Goldratt, to the USAF acquisition System Pro- 
gram Office (SPO). An extensive review of the litera- 
ture was conducted, and the theories of cybernetics 
and constraints were summarized. In short, cybernet- 
ics identifies the necessary and sufficient structural 
conditions required of an organization to assure its via- 
bility and offers an alternative to current ‘fire-fighting’ 
management using computer analysis of critical meas- 
ures of performance to provide accurate short-term 
forecasts. A preliminary cybernetic analysis of the SPO 
organization and measurement tools was conducted, 
using data from the DSCS SPO, initial recommenda- 
tions for improvement were derived form SPO mem- 
bers, and impedances were considered. d Cybernetics 
appears to be a promising aid to program managers, 
providing insight into organizational structure and of- 
fering a means to truly anticipate, and therefore take 
action to avoid, problems. However, much additional 
research is required before specific beneficial proce- 
dures for the SPO can be recommended, and DOD 
policy changes are needed to facilitate the implemen- 
tation. (kr) 
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AD-A229 580/6/GAR PC AO6/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Improving Internal Customer Service. 

Master’s thesis. 

J. *y Spies. Sep 90, 104p Rept no. AFIT/GLM/LSR/ 
90S-55 


This thesis examined the evaluation criteria for the 
Malcolm Baldridge National Quality Award as possible 
predictors of quality internal customer service. The 
author attempted to develop a model to predict the 
level of customer service within an organization. The 
hypothesized model consisted of six independent vari- 
ables: Leadership, Information and Analysis, Strategic 
Quality Planning, Human Resource Utilization, Quality 
Assurance, and Quality Improvement Results. A 
survey instrument based on the Malcolm Baldridge 
Award criteria was used to gather information from 
DLA-O. Multiple regression analysis procedures were 
used to analyze the data and to develop a final model. 
The final model consisted of four of the six independ- 
ent variables. The strong predictors of internal custom- 
er service selected by these procedures are Quality 
Improvement Results, Quality Assurance, Human Re- 
source Utilization, and Strategic Quality Planned. 
Leadership and Information and Analysis were not 
found to be significant in this analysis, but these varia- 
bles might be predictors of the four variables selected. 
More research is needed in the public as well as the 
private sector to find a more comprehensive model. 
Keywords: TQM, Total quality management. (KR) 
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AD-A229 657/2/GAR PC A07/MF A01 
Ohio State Univ., Columbus. 

Public Relations Model for the Department of De- 
fense during Combat Contingencies. (Final 
Report). 

Master’s thesis. 

L. S. Deyerle. Nov 90, 131p 


The purpose of this study was to determine the most 
appropriate model of public relations for the Depart- 
ment of Defense to use during combat contingencies. 
First Amendment issues regrading right to access by 
the media and pertinent Supreme Court rulings were 
examined. Media-military relations during World War li, 
the Vietnam War, and the Grenada and Panama Inva- 
sions were discussed. The study concluded that the 
adoption of a two-way symmetric model of public rela- 
tions is best suited to serve the needs of the military 
while assisting the media fulfill its obligation to inform 
the American people. Keywords: Department of De- 
fense, Vietnam, Grenada, Panama, Public relations, 
Media, Censorship, Theses. (RWJ) 


127,427 

AD-A229 695/2/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Air Force information Management (iM): A 1990 
Snapshot and 1995 Future Look at Air Force IM 
Needs and Preferred Education/Training Ap- 
proaches. 

Master’s thesis. 

R. T. McGhee. Dec 90, 192p Rept no. AFIT/GIR/ 
LSM/90D-6 


This research investigated 37 training topics which 
were of interest to Air Force (AF) information manag- 
ers, Air Force Specialty Code 70XX. The topics were 
grouped into the following seven information resource 
related clusters; (1) computer operating systems, (2) 
data communications, (3) Air Force Standard Systems 
(PDOS, RAMS, and PCIll), (4) information resource 
management concepts, (5) AF/IM career field issues, 
(6) computer hardware, and finally, (7) computer soft- 
ware. Twenty-four graduates of the AF Institute of 
Technology's (AFIT) Information Resource Manage- 
ment program were asked to provide their perceptions 
of AF information managers (IMs) current (1990) and 
needed (1995) knowledge/skill levels on each topic. 
Telephone interviews with the respondents indicated 
that, relative to the 37 topics discussed, the graduates 
perceived a significant difference between current and 
needed knowledge/skill levels in practically all topic 
areas. The respondents also provided recommenda- 
tions on effective and practical training methods/ap- 
proaches for closing knowledge/ skill level gaps. Final- 
ly, the graduates provided feedback relative to the ef- 
fectiveness of the IRM program. Keywords: Informa- 
tion resource management, Management information 
systems, Information management, Training methods, 
Office automation, Theses. (rj) 
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Decision Support System for Manpower Pianning 
(Een Besiissingsonderst id Syst voor 
Personeels-Pianning). 

Final paper. 

D. J. Wijnmalen. Oct 90, 38p FEL-90-B300, TDCK- 
TD90-3539 

Text in English; Abstract in Dutch. Presented at the 
IFORS’90 Conference, Athens (Greece), 25-29 Jun 
90. 





In this report we describe a non-mathematical way a 
decision support system for manpower planning in 
Hierarchically structured organisations. It is intended 
to support medium to long term manpower planning 
and policy analysis. We describe the decision making 
context in which the system can be used and give a 
survey of its contents and its working. Users can 
define career patterns and manpower policies interac- 
tively, and select and adjust one of these available 
model types. A special purpose data-base was de- 
signed to effectively handle the data requirements. A 
method of linked allocation of dynamically stored per- 
sonnel records with individual characteristics is used 
to achieve a high degree of computational accuracy 
while at the same time keeping memory requirements 
within the limits. The reports ends with some remarks 
of the actual use of the system. Keywords: Manpower 
utilization, Management information systems, Nether- 
lands, Personnel planning, Decision support systems, 
Hierarchical systems, Operations research. (RWJ) 
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Assessment of the Factors in Office Automation 
Systems Affecting Air Force Middle Managers and 
Clerical Workers in the Information Management 
Career Field. 

Master’s thesis. 

L. C. Cook. Dec 90, 128p Rept no. AFIT/GIR/LSM/ 
90D-3 


The purpose of this theses was to investigate the atti- 
tudes and opinions of personnel affected by two office 
automation systems. Reprographics Automated Man- 
agement System (RAMS) and Records Information 
Management System (RIMS). Eight investigative ques- 
tions were posed: (1) How receptive were information 
management personnel to the office automation sys- 
tems (RAMS and RIMS); (2) Were information man- 
agement personnel’s perception different now from 





the period prior to installation of the office automation 
systems; (3) What is the frequency of use for each 
office automation system; (4) What major factors 
impede these office automation projects (RAMS/ 
RIMS); (5) What major factors facilitate these office 
automation yet (RAMS/RIMS); (6) How much 
change did RAMS/RIMS bring into the work environ- 
ment of the information management personnel; (7) Is 
there a difference in the receptivity of office automa- 
tion systems between managers and clerical workers; 
(8) Are there any perceived additional benefits to the 
Office automation systems. This study found both 
RAMS and RIMS had a moderate degree of receptivity 
prior to their implementation. (KR) 
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Naval Surface Warfare Center, Dahigren, VA. 

FY89 Technology Transfer Summary Naval Sur- 
face Warfare Center. 

as — Aug 90, 23p Rept no. NAVSWC/MP- 


This report summarizes Naval Surface Warfare Center 
(NAVSWC) participation in the following five principal 
areas involving technology interactions with the public 
and private sectors: (1) Domestic Technology Transfer 
(DDT), (2) Navy Potential Contractor Ag (NPCP), 
(3) Industry Independent Research Development 
(IRD), (4) Small Business Innovation Research (SBIR), 
and (5) Technology Base Contracting. Keywords: Do- 
mestic technology transfer (DDT); Navy Potential Con- 
tractor Program (NPCP); Small Business Innovation 
Research (SBIR) Contracting. 
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Bounds on the Time to Reach Agreement in the 
Presence of Timing Uncertainty. 

Technical rept. 

H. Attiya, C. Dwork, N. Lynch, and L. Stockmeyer. 
Nov 90, 45p Rept no. MIT/LCS/TM-435 

Contracts N00014-89-J-1988, N00014-87-K-0825 


Upper and lower bounds are proved for the time com- 
plexity of the problem of reaching agreement in a dis- 
tributed network, in the presence of process failures 
and inexact information about time. It is assumed that 
the amount of (real) time between any two consecutive 
steps of any nonfaulty process is at least sub1 and at 
most sub2; thus, C = sub1/sub2 is a measure of the 
timing uncertainty. It is also assumed that the time for 
message delivery is at most d. Processes are assumed 
to fail by stopping, so that process failures can be de- 
tected by timeouts. A straightforward adaption of an 
(function + 1)-round round-based agreement algo- 
rithm takes time (function + 1)Cd if there are function 
faults, while a straightforward reduction from a timing- 
based algorithm to a round-based algorithm yields a 
lower bound of (function + 1)d. The first major results 
major result of this paper is an agreement algorithm in 
which the uncertainty factor C is only incurred for one 
round, yielding a running time of approximately 2 func- 
tion d + Cdin the worst case. The second major result 
shows that any agreement algorithm must take time at 
least (function - 1)d + Cd in the worst case. The new 
agreement algorithm can also be applied in a model 
where processors are synchronous (C = 1), and 
where message delay during a particular execution of 
the algorithm is bounded above by a quantity delta 
which could be smaller than the worst-case upper 
bound d. The running time in this case is approximately 
(2 function - 1)delta + d. (KR) 
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Assessment of the Problems Surrounding the Data 
Acquisition Process, and Possible Improvements. 
Master’s thesis. 

D. C. Brink. Sep 90, 119p Rept no. AFIT/GSM/LSY/ 
90S-3 


This thesis investigated the data management and 
data acquisition area of the overall acquisition proc- 
ess. The investigation looked at seven studies, an 
Auditor General’s Report, and a survey of data manag- 
ers in Ar Force Logistics Command and Aeronautical 
Systems Division of Air Force Systems Command. The 
purpose was to determine what problems with data 
management and data acquisition are universal across 
units, division, and commands. After identifying defi- 
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nite problem areas, the study probed the information to 
find what actions should be taken to improve the data 
acquisition process. The problems identified included 
a lack of personnel training, poor definition of data re- 
quirements, and a proliferation of data by the govern- 
ment. The study showed that data is a significant cost 
driver in the acquisition of systems and program man- 
agers are not aware of the extent of those costs. The 
data manager survey was examined to determine if 
AFLC and ASD data managers agreed as to the prob- 
lems and possible solutions. Problems that permeate 
the acquisition process were found, thus enabling 
future policy decisions to address these problems. 
(KR) 
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DE91005974/GAR 

Los Alamos National Lab., NM. 
Field-trial results for pre-flight non-nuclear verifi- 
cation in Air Force NELA flight tests. 

P. E. Fehlau. Jan 91, 21p LA-12006-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The nuclear-explosive-like assembly (NELA) verifica- 
tion program provides last minute confirmation that 
NELA test units do not contain nuclear materials when 
they are launched for flight testing. The program, 
which is funded through the Weapons Quality Division 
of DOE’s Albuquerque Operations Office, uses instru- 
ments developed and maintained by Los Alamos in 
field operations conducted by Sandia and Air Force 
personnel. During the period covered here, the goal 
was to evaluate the instruments in the field and to fur- 
ther develop them for possible routine use by Air Force 
personnel. A review of more than a year’s data from 
field measurements using two generations of neutron 
verification instrument shows that the measurements 
agree well with expected results. Reference measure- 
ments of real weapons are proportional to similar in- 
plant confirmation measurements by Pantex Plant per- 
sonnel using different, less portable instruments. Re- 
sults for NELA Joint Test Assembly verification have 
all been close to background results and well below 
the corresponding results for real weapons. The two 
instrument failures that occurred were recognized at 
the time of failure. The few personnel failures that oc- 
curred were a result of insufficient time for training and 
a lack of comprehensive written procedures. 2 refs., 2 
figs., 2 tabs. 
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Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 
Denryoku keito ni okeru genshiryoku hendo fuka 
unten no hyoka shuho (BWR wo fukumu jukyu 
seigyo model no kaihatsu). (LFC/GF operation 
model of BWR plant for AGC simulation). 

A. Takimoto, T. Inoue, and T. Ichikawa. May 90, 40p 
CRIE-T-89068 

In Japanese. 

U.S. Sales Only. 


In the thermal and hydraulic power plants, the load fre- 
quency control (LFC) is presently put into operation. 
However, the nuclear power plant is said to latently 
have a high potential of load following, of which the 
activation gives an expectation of facilitating the entire 
power system to be heightened in automatic genera- 
tion control (AGC) characteristics. It is why the LFC 
operation and governor free (GF) operation in the nu- 
clear power plant are thought to be an important 
option in the future AGC method. Therefore, the Cen- 
tral Research Intitute of Electric Power Industry, for the 
purpose of discussing the AGC, including both the LFC 
and GF operations, in the nuclear power plant, has al- 
ready developed an AGC analysis program, including a 
PWR plant model. The present research developed a 
model, newly simulating all portions from the nuclear 
reactor to the generator in the BWR plant, and had the 
AGC analysis program composed with it, through 
which research discussion was made possible of the 
AGC of power system, assuming both the LFC and GF 
operations in both the PWR and BWR plants. 4 refs., 9 
figs., 4 tabs. 
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G. L. Page. Sep 90, 90p Rept no. AFIT/GLM/LSR/ 
90S-42 


Many organizations bm are continually trying to find 
ways to increase productivity and to decrease costs. 
As a result, many businesses are turning to Total Qual. 
ity Management (TQM) as a means of 
goals. Wil coveees 1h& susie @ abtanenas con 
teams, and aspect of TQM. A case study approach 
was chosen. The case was not carried through 
to completion of the design effort due to time con- 
straints. However, from the data gathered and knowl- 
edge gained from the literature review, it appears that 
the teams are —— Rd Sint to increase productivity 
in the company stud factors in success- 
ful implementation of tee concept include (1) full com- 
mitment and support from management, (2) good lines 
of communication between line workers, manage- 
ment, and the union, 8 Aen 
in process, (4) a solid tional structure for 
the in team, and 1 (5) ©) proper education and training 
for the employees. Ri tions for further re- 
search include (1) carry ar Oo case study through to 
completion, (2) pre the differences the teams 
-_ and (3) conduct more longitudinal studies in this 
ield. Keywords: Personnel management, Productivity, 
Thien (rw) 
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t. 1 Jan 87-15 Feb 90. 

. M. Perry, and R. L. Pfaltzgraff. 1 Nov 
90, 91p DNA-TR-90-1, 
Contract DNA001-87-C-0033 


This report provides an assessment of security per- 
spectives, key defense programs and emerging pro- 
curement/weapons modernization priorities in six 
NATO-European countries -the Federal Republic of 
Germany, France, the United Ki the Nether- 
lands, Italy, and Belgium. Included is a detailed analy- 
sis of the various national held in each 
country on issues related to nuclear force acquisition 
and modernization, conventional force restructuring, 
and East-West arms control (especially with respect to 
the CFE talks and potential SNF negotiations). The 
overall objective of this study is to provide the DoD 
Acquisition and Policy communities with an up-to-date 
examination of key political trends and defense policy 
debates in critical NATO-European countries, with 
special attention paid to tary decisions, military 
hardware initiatives, and arms control proposals that 
may impact directly upon vital U.S. (and NATO) de- 
fense programs. Keywords: Strategic nuclear forces, 
Force modernization, European security views, Allied 
defense spending, Arms control; National nuclear 
forces, Defense collaboration,Policy planning, and 
Force restructuring. (JHD) 
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Latent Factor Models and Analyses for Operator 
Response Times. 

Technical rept. 

D. P. Gaver, and |. G. ee ae Sep 90, 67p 
Rept no. NPS55-90-20 


Two models are presented for the response times of 
different operators to different tasks where response is 
initiated by one or more cues provided by the system. 
One model for the log-response times is a mixed or 
latent factor model with unequal case fixed effects and 
variances. The other model for the log-response times 
is a non-Gaussian log-extreme-value model. Proce- 
dures for estimating the parameters by maximum likeli- 
hood are presented. The models are used to analyze 
response time data from simulator experiments involv- 
ing nuclear power plant operators performing certain 
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safety-related tasks. The findings of the models are 
critiqued and applications to risk analysis are 
sketched. Keyword: Extreme-value distribution; Wei- 
bull distribution. (KR) 
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Criteria and Training for 
| Systems Division Technical Order 


Master’s thesis. 
N. M. Deming. Sep 90, 117p Rept no. AFIT/GSM/ 
LSY/90S-6 


This study reviewed the pte problem of inad- 
—— training and a lock of selection criteria for tech- 
nical order (TO) manai e? within Aeronautical Sys- 
tems Division (ASD). A questionnaire was adminis- 
tered to the ASD technical order managers in an at- 
tempt to determine what they thought were the primary 
areas, within the training and selection criteria arena, 
that needed improvement. Their opinions on how to 
best improve the present system were also solicited. 
Telephone interviews were also conducted with six de- 
fense contractors in an attempt to broaden the input 
on how best to improve the present ASD technical 
order manager training and selection process. Based 
on the questionnaire and telephone interview re- 

ses, recommendations were made for improving 
the present process. Keywords: Personnel manage- 
ment, Maintenance management, Manuals, Docu- 
ments, Theses. (emk) 
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Na itor rand Potential: An Analysis of U.S. 
Air Force Pilot Attitudes toward the Job Satisfac- 
tion Characteristics of U.S. Air Force Navigators. 
Master’s thesis. 

J. T. Denney. Sep 90, 182p Rept no. AFIT/GSM/ 
LSR/90S-7 


This study analyzed the self-reported survey re- 
sponses of 93 U.S. Air Force pilots concerning their 
perceptions of the command potential and job satis- 
faction characteristics of navigators. The first objective 
of this study was to compare the pilot responses with 
the results obtained from a previous Job Diagnostics 
Survey of Air Force navigators and Hackman and Old- 
ham’s normative data for professional workers. Differ- 
ences in pilot attitudes were also compared with those 
of navigators based on the type of aircraft mission. The 
seco! @ was to compare responses based on 
the pilots’ military rank and navigator supervisory ex- 
perience. The third objective evaluated the pilot’s opin- 
ion of the continued requirement for navigators in Air 
Force aircraft and of the ability of experienced naviga- 
tors to perform as mission commanders. Keywords: 
Navigators, Job satisfaction, Pilots, Theses, Personnel 
management. (emk) 
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Final technical paper Aug 88-Sep 90. 
V. J. Shute, and P. C. Kyllonen. Dec 90, 34p Rept 
no. AFHRL-TP-90-76 


This paper investigates individual differences in learn- 
ing Pascal programming skills using an intelligent tutor- 
ing system for learning criterion task. Data were col- 
lected from 260 subjects in the following categories: 
(a) incoming general and domain-specific knowledge; 
(b) cognitive ability measures (working memory capac- 
ity and information processing speed); (c) learning 
process measures (declarative and procedural); (d) 
transfer measures (retention, application, and general- 
ization). Casual models of learning were tested linking 
incomming knowledge and abilities to learn processes 
and transfer. Finding showed that a large proportion 
(86%) of the learning criterion variance(transfer) was 
accounted for by just three factors: Working-memory 
capacity, domain-specific knowledge, and declarative- 
learning efficiency. Certain learning behaviors were 
also investigated in relation to transfer. Some influ- 
enced transfer performance early in the tutor while 
others had more impact later on. Implications of these 
finding are discussed in relation to individual differ- 
ences research as well as to intelligent tutoring system 
design issues. (kr) 


4 VOL. 91, No. 11 


127,441 

AD-A229 835/4/GAR PC A25/MF A04 
American Institutes for Research, Washington, DC. 
Army Synthetic Validity Project Report of Phase 2 
Results. Volume 2. Appendixes. 
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8, 
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This volume contains tables of supplementary data 
and results of the Phase Il Synthetic Validation Project 
(ARI Technical Report 892, June 1990). Partial Con- 
tents: (1) Intercorrelations of Job History subtest and 
total scores for Phase 2 MOS. (2) Descriptive statistics 
and reliabilities for Job History subtest and total scores 
by command for Phase 2 MOS. (3) MOS descriptor 
mean ratings. (4) Means and standard deviations for 
attribute validity and rankings. (5) Single Rater Reliabil- 
ity Estimates. Keywords: Standards, Statistical data, 
Tables(Data), Military Forces(United States), Military 
personnel. (RWJ) 
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SUMMA Summary. 

Interim paper Mar-Oct 90. 

E. Boyle. Nov 90, 26p Rept no. AFHRL-TP-90-82 


The SUMMA (Small Unit Maintenance Manpower 
Analyses) Model is a microcomputer-based decision 
aid intended to portray the consequences of mainte- 
nance job redefinition. This job redefinition typically 
takes the form of job merger or job enlargement. The 
impetus for broadening the maintenance workforce in 
this way is to ensure adequate manpower support for 
dispersed, small-unit combat operations. The issues 
surrounding maintenance job definition have taken on 
new importance. Rivet Workforce and the Air Force 
IMPACTS program, for example, affirm the need for 
coherent and credible methods for weighing the risks 
and the benefits of maintenance job enlargement. The 
SUMMA Model includes a task allocation algorithm 
which computes man Sy ane requirements for given Air 
Force Specialty (AFS) alternatives in given deploy- 
ment scenarios, and a personnel, training, and cost 
projection module. The SUMMA Model is tied to the Air 
Force komnecs Composite Model (LCOM) both as a 
source of maintenance task information and as a 
means of verifying the performance of altered job spe- 
cialties. The logic and data structure of the SUMMA 
Model are emphasized. Representative findings and 
potential uses of SUMMA for unified manpower, per- 
sonnel, and training (MPT) analysis are also dis- 
cussed. (KR) 


127,443 
DE91004872/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Feasibil Ly pr —_— to update annualized cost of leav- 
ing (ACOL) procedures at the Navy Personnel Re- 
search and Sevclapmeant Center (NPRDC). 

D. Trumble, and D. M. Flanagan. Dec 90, 62p 
ORNL/TM-10613 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Accurate forecasts of officer retention rates are re- 
quired in order to shape correctly the size and internal 
structure of the Navy manpower force through acces- 
sion, promotion, and related policies. This study, con- 
ducted in 1987 for the Navy Personnel Research and 
Development Center (NPRDC), reviews existing fore- 
casting and simulation methodologies and suggests 
new methods to implement in the future in order to im- 
prove forecasts of naval officer retention rates. The 
study also considers alternative sources of data to 
capture civilian earnings opportunities in the models. 
Two major types of models -- Annualized Cost of Leav- 
ing (ACOL) and Dynamic Retention (DR) -- are dis- 
cussed in detail with respect to the ability to model and 
evaluate manpower policies of interest to NPRDC 
staff. A variety of other techniques which should be 
considered during the estimation stage are also dis- 
cussed. The general study approach involved re- 
searching the subject area, the current data, the cur- 
rent models, and current estimation procedures. Avail- 
able data and methodologies were then compared 
with the NPRDC problem in order to recommend po- 
tential solutions. This study did not include data collec- 
tion or data analysis. This report is organized in eight 


sections. The Background Section discusses the his- 
tory of officer retention models, the scope of officer 
manpower analysis at NPRDC, and NPRDC’s history 
of officer loss-rate forecasting. Section 3 discusses 
the approach to model selection, which includes addi- 
tion to a thorough discussion of the Dynamic Retention 
Model (DRM) and a comparison of the DRM and ACOL 
model. Section 5 presents alternative modeling direc- 
tions for forecasting and a summary of compensation 
policy issues. The summary and conclusions appear in 
Section 6, and recommendations are in Section 7. Ref- 
erences are in Section 8.2. 30 refs., 1 tab. (JF) 
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PB91-146167/GAR PC A06/MF A01 
Connecticut Univ., Storrs. Dept. of Economics. 

Leave Policies in Small Business: Findings from 
the U.S. Small Business Administration Employee 
Leave Survey. 

Final rept. 

E. Trzcinski, and W. T. Alpert. Oct 90, 119p 

Contract SBA-2057-AER-87 

Sponsored by Small Business Administration, Wash- 
ington, DC. Office of Advocacy. 


Mapping the array of types of available leave, the con- 
ditions of leave, and the guarantees and obligations 
that accompany leave policies has proven to be a 
complicated task. Differences among firms of various 
sizes and among industries reveal the evolutionary 
changes that have occurred in labor markets. Predict- 
ing any effects of legislation mandating some specific 
form of family or medical leave is difficult. Its effects 
are especially sensitive provisions of the legislation. 
The data in the report provide necessary information to 
analyze: the relative differences in coverage and types 
of leaves in firms of different sizes and characteristics; 
the relative usage of leaves in such diverse firms; the 
relationship between employee and firm characteris- 
tics and coverage and type of leave; the cost of leave- 
taking in firms of varying sizes and characteristics; and 
the incidence and cost of terminations in diverse firms. 


127,445 

PB91-151209/GAR PC A11/MF A02 
Berkeley oe. Inc., CA. 

Contingent Staffing Arrangements in Small and 
Large Firms. 

Final rept. 

D. Drury, and S. Almand. Sep 90, 230p 

Contract SBA-3065-OA-88 

Sponsored by Small Business Administration, Wash- 
ington, DC. Office of Advocacy. 


Contents: Executive Summary; Introduction; Methods, 
and an Overview of the Survey Sample; Agency Tem- 
poraries; Short-Term Hires; Independent Fancdetens 
On-Call and Leased Workers; Part-Time Regular 
Workers; Conclusion; References. 
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PB91-155473/GAR PC A17/MF A02 
Social Security Administration, Baltimore, MD. 

Social Security Bulletin: Annual Statistical Supple- 
ment, 1989. 

Dec 89, 380p 

Also available from Supt. of Docs. 


In the Annual Statistical Supplement to the Social Se- 
curity Bulletin, a vast array of data about the Nation’s 
social insurance and social welfare programs is 
brought together. The Supplement provides both the 
‘big picture’ and the detailed statistical data needed by 
those engaged in social research, analysis, and policy 
making. in a series of charts, narratives, and tables, 
this compendium presents — highlights, sum- 
maries, and provisions for the Old-Age, Survivors, and 
Disability Insurance and Supplemental Security 
Income programs as well as the major health care and 
other income-support programs in the United States. 
For the most part, data are from the administrative 
records maintained by agencies in the management of 
their programs. Household survey data are used when 
administrative data are not available. 


127,447 

PB91-505339/GAR 

Internal Revenue Service, Washington, DC. 
IRS Enrolled Agents File. 

Data file. 

Mar 91, mag tape IRS/DF/MT-91/001 
System: Zilog System 8000; Unix (Zeus 3.3) operating 
system. See also PB90-502600. 


CP T04 





Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T03. 


The file contains the names, addresses and enroll- 
ment number of active enrolled agents eligible to prac- 
tice before the Internal Revenue There are 
about 26,000 names in the file which is updated q juar- 
terly. All names are active through March 31, 1ooa, 
when all agents must renew their eligibility to practice. 
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PB91-505347/GAR 

Internal Revenue Service, Washington, DC. 

IRS Enrolled Actuaries File. 

Data file. 

psd 91, oe tape IRS/DF/MT-91/002 
ystem: Zilog 8000; Unix (Zeus 3.3) operating system. 

See also PB90-502600. — 

Available in 9-track ASCII character set, 1600 bpi. For 

6250 bpi, the price is T02. 


The file contains names, addresses, ana iRS enroll- 
ment number for actuaries who are eligible to practice 
before the IRS. These actuaries are professionals who 
are eligible to perform actuarial services under the Em- 
ployee Retirement Income Security Act of 1974 
(ERISA). The file contains about 4,000 names and is 
updated quarterly. All names are active through March 
31, 1993, when all actuaries must renew their eligibility 
to practice. 


CP TO02 


Productivity 
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AD-A229 728/1/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics 
Employee Attitudes of Organizational! Culture: 
Assessment of a TQM Implementation Process. 
Master’s thesis. 

T. J. Stout. Sep 90, 134p Rept no. AFIT/GLM/LSQ/ 
90S-57 


This study investigated whether a survey of employee 
attitudes of the organizational culture yielded a worth- 
while assessment of TQM process implementation. 
Given the assumption of TQM nor mang Legend trans- 
formation, the culture should reflect the progress of 
TQM implementation. A literature search indicated atti- 
tudes should differ among groups within a organiza- 
tion. Data was extracted from, a TQM familiar, Air 
Force organization’s survey of 170 members. Through 
data reduction, nine composite variables of quality cul- 
ture and three variables of TQM were identified. 
ANOVA, t-tests, and regression analyses using various 
combinations of groups and variables were performed. 
Statistically significant differences were found be- 
tween supervisors and non-supervisors regarding cul- 
ture variables Positive Outlook and Work Enhance- 
ment. GS-12s differed from GS1-7 Administrative and 
GS5-11s regarding the variable Management. The 
variables Organizational Communication, Help Individ- 
uals, and Education had predictive vale to various 
TQM variables. Ares for improvement of TQM imple- 
mentation were identified, but results were mixed. 
Confounding factors were discussed and further re- 
search was recommended. (kr) 
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DE91006230/GAR PC A05/MF A01 
Bonneville Power Administration, Portland, OR. 
Process document for the conservation competi- 
tive bidding pilot program. 

Sep 90, 84p DOE/BP-1472 

Portions of this: document are illegible in microfiche 
products. 


Bonneville Power Administration (Bonneville) is pro- 
posing to test competitive bidding for Conservation 
Resources to expand its existing resource acquisition 
capabilities. Competitive bidding may target specific 
types of electric end-uses or end-use sectors. It is a 
new acquisition approach through which Bonneville 
seeks to acquire resources that are not acquired 
through other existing or planned conservation pro- 


grams. This proposal describes the conservation com- 
ponent of the all-source competitive acquisition ap- 
proach that will be developed. It is expected that the 
combined resource acquisition effort will target about 
100 average to oe (aMW) as proposed in the 
1990 Resource Program, although the exact amount 
has not yet been determined. Increasing the acquisi- 
tion target will, to some extent, depend on whether the 
proposed pilot program is large enough to establish 
confidence in the approach. 


127,451 

PB91-127423/GAR PC A02/MF A01 
Executive Office of the President, Washington, DC. 
Office of Administration. 

Publications of the Executive Office of the Presi- 
‘an -_" 1989-December 31, 1990. 

Also available from Supt. of Docs. See also PB90- 
237652. 


The document lists the publications of the Executive 
Office of the President issued by the Bush Administra- 
> = from January 20, 1989 through December 31, 


127,452 
PB91-149682/GAR PC A03/MF “ 
Office of Mana awed and Budget, ee a 
Balances of t Authority: Budget o 

United States Government, Fiscal Year 1992. 

Feb 91, 32p 

See also report for Fiscal Year 1991, PB90-155755. 


The analysis presents information on the unexpended 
balances of budget authority for the end of fiscal years 
1990, 1991, and 1992 as shown in the FY 1992 
Budget. Unexpended balances of budget authority are 
the sum of obligated and unobligated balances for 
both Federal funds and trust funds. Obligated bal- 
ances are the amounts of obligations already incurred 
(e.g., contracts signed) for which payment has not yet 
been made. Unobligated balances are the amounts of 
budget authority that have not yet been obligated. 
Amounts that are obligated are carried as obligated 
balances until the obligations are paid. Unobligated 
balances of budget authority (appropriations, contract 
authority, authority to borrow) are carried forward only 
when authority to incur obligations in a subsequent 
period is specifically provided in law. 


127,453 

PB91-149690/GAR PC A06/MF A01 

Office of Management and Budget, Washington, DC. 
Object Class Analysis: Budget of the United States 

Government, Fiscal Year 1992. 

Feb 91, 111p 

See also FY 1991, PB90-155763, 


The report is divided into four parts. Part | (Object Clas- 
sification) includes summary tables on obligations and 
Executive Branch allowances. The first set of tables in 
this part is comprised of detailed tables with gross obli- 
gations distributed by object class for each major 
agency. The second set of tables in this part is com- 
prised of tables with gross obligations distributed by 
agency for each object class. Part || (Obligations and 
Offsetting Collections) relates gross obligations to net 
obligations. It presents tables showing total offsetting 
collections (bridging the gap between gross and net 
obligations); a table on undistributed offsetting re- 
ceipts; and a summary table on net obligations by 
agency. Part lll (Motor Vehicles) presents tables on 
obligations and outlays for motor vehicle costs for af- 
fected agencies pursuant to subtitle C of Title XV of 
the Consolidated Omnibus Budget Reconciliation Act 
(COBRA) of 1985 (Public Law 99-272). Part IV (Feder- 
al and Trust Funds) presents detail on Federal and 
trust funds. 


127,454 
PB91-149708/GAR PC A03/MF A0O1 
Office of Management and Budget, er DC. 
Location of Information in the Budget 
Penen ae States Government, Fiscal Year 7992, 

eb 91, 34p 
See also a for FY 1991, PB90-146424. 


The document is intended to aid budget users in locat- 
ing information in the budget for Fiscal Year (FY) 1992. 
It is arranged in two parts. Part one provides a cross- 
he between the major components in last year’s 

dget (i.e. the President’s FY 1991 Budget) and those 
-y this year’s budget (i.e., the President's FY 1992 


127,458 
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Budget). Part two provides a crosswalk between 
tables. The primary focus of this part is to assist budget 
users in locating those tables in the FY 1991 budget 
that were scattered among three different volumes-- 

the main budget, the special analyses, and tre heter 
cal tables--in the FY 1990 Budget. 


127,455 
PB91-149716/GAR 
Office of M: 


PC A07/MF A01 
Washi DC. 


the 

1992. 

Feb 91, 143p 

See also report for Fiscal Year 1991, PB90-184151. 


The report provides State-by-State obligations for 
focal your 1900 and ebdmaned dane tor 100 and 1902 
for the major Federal formula 

and local governments. The i 

the in the Administration’s 1992 Budget. It 
pea pnd agate at ran ca eg Aen 
grant programs, which e up more 80 percent 
of the total Federal grants to ager a nos 
ments. Each report provides: The name of the ederal 


and 1992 obligations or budget authority (BA) by State; 
and The percentage share of program funds distribut- 
ed to each State. 


127,456 

Office of M: int and rsd Washegion, be. 
of Manageme: 

Office of Federal Procurement P: 

Report tothe Congress: Study of the Federal Pro 

curement Data System (FPDS). 

Jun 89, 62p 


The Federal Procurement Data — (FPDS) is a 
pero pery information system for collecting, de- 
disseminating acquisition data which 
takes into account the needs of the Congress, the Ex- 
ecutive branch and the private sector. The report looks 
at the adequacy of the FPDS for the management, 
oversight and evaluation of Federal procurement. The 
recommendations and suggestions included in the 
report are designed to: provide public and private 
sector decision makers with information that can be 


and preserve the usefulness, integrity and cost effec- 
tiveness of the — and special reports produced 
from the FPDS da‘ 


127,457 

PB91-151878/GAR PC A07/MF A01 
of Management and Budget, Washington, DC. 

Office of Federal Procurement Policy. 

Report on the implementation of O.M.B. Circular A- 

131, Value Engineering. 

Jul 90, 150p 


The report provides a listing of the actions taken by 21 
Federal agencies = to implement the 
seven ‘management practices’ required by the Office 
of Management and Budget (OMB) Circular No. A-131, 
Value Engineering. Together, these and de- 

ts account for over 97 percent of all Govern- 
ment procurement expenditures. 


127,458 
PBSt- 153478/GAR PC A04/MF A01 
Standards Administration, Washington, 


luring 
Final rept. 1 Oct 88-30 Sep 89. 
- Se Rechnitzer. 20 Nov 90, 62p ESA/OWCP/LSAR- 


Seo eleaisepert tors0es, PB91-102103. 


The Secretary of Labor’s Fiscal Year (FY) 1989 — 
report to ess on administration of the L 

and Harbor Workers’ Compensation Act (L! WCA) 
contains information on the Department of Labor’s ad- 
ministrative and oversight activities during FY 1989 in- 
cluding: a summary of industry activities; findings and 
recommendations of an audit of Special Fund ac- 
counts; program operations; and significant litigation 
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and regulatory activities; and, tables and appendices 
possrapeew Sa both historical and current rey 1989) pro- 
gram sta’ 
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P31. 155556/GA\ PC A99/MF A04 


R 
—— for International Development, Washington, 


Presentation Fiscal Year 1992 
7 a Development). 
° p 
PB90-176710, PB90-176728 and PB90- 


¥ Mar 


176702. 


for International Development's (A.!.D.’s) 

FY 1992 Piel Fe eget epee mere (CP) reflects the 

Administration’s program and budget justification for 

the bilateral foreign assistance program. The docu- 

— summarizes the budget request and ae 

the programs and activities implemented throug! 

centrally funded programs and —_ the four geo 

graphic regions (Africa, Asia, Europe and Near East, 
and otndone America and the Caribbean). 


127,460 
PB91-155564/GAR PC A20/MF A03 
— for International Development, Washington, 


Gale test Presentation Fiscal Year 1992 
for International Development). Statisti- 

pe. Annex. 

21 Mar 91, 475p 

See also PB90-176678. 


The A for International Development's (A.1.D.’s) 
FY 1992 Congressional Presentation reflects the Ad- 
ministration’s program and budget gy for the 
bilateral foreign assistance eg oe The document 
contains project-level details for the programs. 


pedi 155572/GAR PC A04/MF A01 
for International Development, Washington, 


Presentation Fiscal Year 1992 
for tenernational Development). Summary 


21 Mar 91, = 
Supersedes P' '90-176736. 


The tables and ashe - the booklet illustrate the for- 
eign assistance equest for FY 1992, which is a 
Padget the President's ‘udget The tables also include 

it levels for FYs 1990 - 1991 for comparison and 
in table 3 from FY 1989. The levels for FY 1991 are 
based on the FY 1991 Appr Aig err Act (P.L. 101- 
513). The tables follow A.|.D. funding from the overall 
account summaries to the individual country program 
levels. There are differences between some of the 
tables because of the perspectives from which the 
tables were prepared. 


127,462 
PBS1-155598/GAR PC A05/MF A01 
‘oon for International Development, Washington, 


Congressional Presentation Fiscal Year 1992 
(Agen« for International Development). United 
oe Trade and Development Program. 

jar 
Supersedes P' '90-176744. 


The document contains the Fiscal Year 1992 budget 
wae uest for the U.S. Trade and Development Program 
(TDP). TDP’s mission is to promote economic growth 
in developing and middle-income countries by helping 
them gain access to U.S. private sector expertise for 
key toe projects. The past year was a par- 
ticularly productive one as the dramatic events in East- 
ern Europe and Latin America opened new opportuni- 
ties for the United States to support emerging market 
economies. In FY 1992, TDP will continue its global 
activites and will be prepared to respond quickly and 
effectively to world events. TDP will strengthen its ef- 
forts to share trade leads with U.S. exporters. To the 
extent funds allow, TDP will continue to experiment 
with new approaches to achieve its mission using such 
means as conceptual design studies, which provide a 
more intensive form of support for host country devel- 
opment. 


127,463 
PB91-156109/GAR PC A03/MF A01 
— of the Census, Washington, DC. Governments 


6 VOL. 91, No. 11 


eee Employment: City Employment in 


Oct 90, 41p GE-89-2 
Also wanes from Supt. of Docs. See also report for 
1988, PB89-235532. 


The report provides national statistics on municipal 
ernment employment and payrolls for the month of 
lober 1989. Statistics are based on a mail canvass 

survey that includes a sam - a of approximately 4,750 

municipal governments. surveys measure the 

number of Fees civilian employees and their 
ross pay. ity governments employed an estimated 
569,018 workers in October 1989. Payrolls for that 
month totaled approximately $5.3 billion. The average 
earnings of full-time city workers for the month of Oc- 
tober 1989 is $2,389. 


127,464 
PB91-156216/GAR PC A03/MF A01 
Bureau of the Census, Washington, DC. 
Government Employment: 1989. 
Oct 90, 47p GE89-4 
Also available from Supt. of Docs. 


The report provides national statistics on county gov- 
ernment employment and payrolls for the month of Oc- 
tober 1989. Statistics are based on a mail canvass 
survey that includes a sample of 2,025 county govern- 
ments. The surveys measure the number of govern- 
ment civilian employees and their gross pay. Major 
findings concerning include: An estimated 2,085,399 
persons are employed by county governments. Ap- 
proximately 16 percent of county employees are em- 
ployed on a part-time basis; Gross payrolls for county 
governments are an estimated $3.9 billion for the 
month; and Full-time county ernment employees 
earn an average of $2,077 1 the month. 


127,465 
PBS1-161844/GAR PC A09/MF A01 
Department of the Army, Washi in, DC. 
Department of the aa FY1 92/FY1993 Budget 


Estimates Subm February 1991: 
Operation and oe Athen homage tone Reserve. 
Feb 91, 187p 


See also PB86-178068. 


The report contains budget estimates for FY 1992 and 
FY 1993 for the operation and maintenance of the 
Army Reserve. 


127,466 

PB91-161851/GAR PC AO5/MF A01 
Army Reserve, Washington, DC. Military Construction 
Program. 

Department of the Army, United States Army Re- 
serve Military Construction Program, FY 1992/FY 
1993 Budget Estimates. 

Report to the Congress. 

Feb 91, 9ip 


The report contains budget estimates for FY 1992 and 
FY 1993 for the Military Construction Program of the 
United States Army Reserve. 


127,467 
PB91-161869/GAR PC A04/MF A01 
Assistant Secretary of the Army (Financial Manage- 


ment), Washington, DC 
Justification of Estimates for Fiscal Years 1992/ 
1993 Biennial t Submitted to ress Feb- 
ruary 1991. Ai Procurement, Army rams. 
Feb 91, 57p 

See also report for Fiscal Years 1990/1991, PB89- 
172779. 


The report contains mer estimates and their justifi- 
cation for FY 1992 and 1993 for aircraft procure- 
ment by the Department of the Army. 


127,468 

PB91-161877/GAR PC A03/MF A01 
Assistant Secretary of the Army (Financial Manage- 
ment), Washington, DC. 

Justification of Estimates for Fiscal Years 1992/ 
1993 t Submitted to Congress February 
1991. Mi Procurement, Army. 

Feb 91, 39p 

See also report for Fiscal Years 1990/1991, PB89- 
172803. 


The report contains oy estimates and their justifi- 
cation for FY 1992 and 1993 for missile procure- 
ment by the Department of the Army. 


127,469 

PB91-161885/GAR PC A03/MF A01 
Assistant Secretary of the Army (Financial Manage- 
ment), sent yt DC. 

Justification of Estimates for Fiscal Years 1992/ 
1993 Submitted to Congress February 
1991. Weapons and Tracked Combat Vehicles, 


Army. 

Feb 91, 45p 

See also report for Fiscal Years 1990/1991, PB89- 
172787. 


The report contains budget estimates and their justifi- 
cation for FY 1992 and FY 1993 for procurement of 
weapons and tracked combat vehicles by the Depart- 
ment of the Army. 
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PB91-161893/GAR PC A03/MF A01 
Assistant Secretary of the Army (Financial Manage- 
ment), Washington, DC. 

Justification of Estimates for Fiscal Years 1992/ 
1993 Biennial Budget Submitted to Congress Feb- 
pnd ba An Procurement of Ammunition, Army. 
-. also report for Fiscal Years 1990/1991, PB89- 
1 


The report contains bunt estimates and their justifi- 
cation for FY 1992 and 1993 for ammunition pro- 
curement by the Department of the Army. 
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PB91-161901/GAR PC A03/MF A01 
Assistant Secretary of the Army (Financial Manage- 
ment), Washington, DC. 

Justification of Estimates for Fiscal Years 1992/ 
1993 Biennial ioriibcenann to Congress Feb- 
ruary 1991. Other Army. 

Feb 91, 42p 

—_ also report for Fiscal Years 1990/1991, PB89- 


The report contains budget estimates and their justifi- 
cation for FY 1992 and FY 1993 for procurement of 
nontracked combat vehicles, motor vehicles, commu- 
nications and electronics ipment, spare parts, spe- 
cialized equipment and training devices, and expan- 
sion of plants by the Department of the Army. 
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Technology Transfer 
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AD-A229 573/1/GAR PC A04/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
of the Historically Black 
on the Department of Defense 
cent Goal. 


Master’s thesis. 
N. W. Murray. Sep 90, 60p Rept no. AFIT/GLM/ 
LSM/90S-39 


This study sampled the historically black college and 
univ HBCU ay me on the Department of De- 
fense Five Percent Goal. Each college was asked to 
comment on what black colleges need to become 
more competitive in the DOD contract award arena. 
The colleges were also asked to suggest ways that 
DOD could help in this regard. Their comments and 
su tions comprise the second section of chapter 

prevailing theme was a need to invest in re- 
search and development RD capability at the HBCU’s. 
The Wilcox Rank-Sum Test was conducted to deter- 
mine the immediate impact of the five percent goal on 
RD obligations to HBCUs. The results indicated no sig- 
nificant difference between the HBCU percentage of 
DOD higher education institution RD obligations from 
the 1984 - 1986 sample and the 1987 -1988 sample 
The five percent goal took effect in 1987. There was 
also no significant difference between —— = in 
dollar ne @ awarded to the HCBUs. Keywords; De- 
partment of defense, contracts, affirmative action, 
thesis, minorities, black colleges, set asides negro, re- 
search and development grants. (RWJ) 


Per- 
re Per- 


127,4 


DE60015939/GAR PC A03/MF A01 





nt of Energy, eepeeriqun, WV. Morgantown 
inter. 

c lor technology development. 
1990, 44p DOE/METC-90/6116 


Morgantown Energy Technology Center (METC) is a 
government tech center that integrates and fo- 
cuses research and elopment (R&D) activities to 
develop engineered systems that have the aye ye to 
utilize domesiic fuel supplies economically and effi- 
ciently, while achievi —_ high standards of environmen- 
tal performance. METC functions as a catalyst for 
technol commercialization by sponsoring a wide 
range of integrated ro with teams comprised of 
industrial, university, and independent research and 
development organizations. The educational and com- 
munity outreach programs at METC provide the back- 
ground and expertise necessary for students, teach- 
ers, and other individuals to u support, and 
contribute to the jechnology development which is 
vital to our nation’s futur METC R&D facilities 
and expertise described in this booklet are available to 
assist industry in the identification and resolution of re- 
search, development, and commercialization issues 
associated with fossil energy t: nologies. 
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DE91005900/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Soames for ere commercial devel- 
opment via effective pa wes 

R. E. Barks. 1991, 13p PUR -3981, CONF- 
910263-2 

Contract W-7405-ENG-36 

COMPCON ‘91, San Francisco, CA (USA), 25 Feb - 1 
Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Short communication. 
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DE91006757/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of Pe- 
troleum Reserves. 
Strategic Petroleum Reserve quarterly report, 
July 1, —n 1990). 

rogress rept. 
15 Nov 90, 23p DOE/FE-0165P-3 


This November 15, 1990, Strategic Petroleum Reserve 
Quarterly Report describes activities related to the site 
development, oil acquisition, budget and cost of the 
Reserve during the period July 1, 1990, through Sep- 
tember 30, 1990. 4 tabs. 
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DE91006760/GAR PC A07/MF A01 
Sandia National Labs., Albuquerque, NM. 

Sandia technology: ene and science appli- 
cations. Volume 14, Number 2. 

M. C. Maydew, H. Parrot, B. C. Dale, H. L. Floyd, and 
J. A. Leonard. Dec 90, 129p SAND-90-2341 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report discusses: protecting environment, safety, 
and health; Sandia's quality initiative; Sandia vigorous- 
ly pursues technology transfer; scientific and technical 
education support programs; nuclear weapons devel- 
opment; recognizing battlefield targets with trained ar- 
tificial neural networks; battlefield robotics: warfare at 
at distance; a spinning shell sizes up the enemy; 
thwarting would-be nuclear terrorists; unattended 
video surveillance system for nuclear facilities; making 
the skies safer for travelers; onboard instrumentation 
system to evaluate performance of stockpile bombs; 
keeping track with lasers; extended-life lithium batter- 
ies; a remote digital video link acquires images secure- 
ly; guiding high-performance missiles with laser gyro- 
scopes; nonvolatile memory chips for space applica- 
tions; initiating weapon explosives with lasers; next- 
generation optoelectronics and microelectronics tech- 
nology developments; chemometrics: new methods 
for improving chemical analysis; research team fo- 
cuses ion beam to record-breaking intensities; stand- 
ardizing the volt to quantum accuracy; new techniques 
improve robotic software development productivity; a 
practical laser plasma source for generating soft x- 
rays; exploring metal grain boundaries; massively par- 
allel computing; modeling the amount of desiccant 
needed for moisture control; attacking pollution with 
sunshine; designing fuel-conversion catalysts with 
computers; extending a nuclear power plant’s useful 
life; plasma-facing components for the International 
Thermonuclear Experimental Reactor. 
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DE91006973/GAR PC A03/MF A01 


Battelle Pacific Northwest Labs., Richland, WA. 
Meet the best: Award-winning 
Pacific 


from 


Northwest 
Sep 90, 28p PNL-SA-18465 
Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


The Battelle Memorial Institute has managed the Pa- 
cific Northwest Laboratory (PNL) for the US Depart- 
ment of Energy for 25 years. During this time, nw 
ous new technologies have been discovered and 
<atiged PUL ata cam ol Olt saneliah eieapeme 
This document will introduce you to some of the more 
significant discoveries and newly commercialized 
technologies. Each of the technologies described has 
received an award from Research & 

magazine or the Federal Laboratory Consortium-- 
sometimes both. Each technology is available to you 
through PNL’s technology transfer program or one of 
our licensees. Similarly, our award-winning scientists 
and are available to assist you as you 
search for innovative technologies to solve your tech- 
nical problems. These researchers are familiar with 
current problems confronting industry, government 
agencies, and the academic community. They are 
happy to apply their skills and PNL’s resources to your 
problems. PNL encourages its researchers to work 
with government agencies, universities, and US indus- 
tries. PNL technology transfer programs address the 
nation’s drive toward increased competitiveness. by 
being flexible and aggressive, and are designed to 
tailor results to fit your needs and those of your clients. 
If you are in search of a new technology or increased 
competitiveness, consider collaborative efforts with 
our award-winning staff, whose accomplishmerits are 
synopsized in this booklet. 
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N91-15919/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA A for Tomorrow. 

Dec 88, 10p NAS 1.15:103409, NASA-TM-103409 


Key elements of national policy, NASA goals and ob- 
jectives, and other materials that comprise the frame- 
work for NASA planning are included. The contents 
are expressed as they existed through much of 1988; 
thus they describe the strategic context employed by 
NASA in planning both the FY 1989 program just un- 
derway and the proposed FY 1990 program. NASA 
planning will continue to evolve in response to national 
policy requirements, a changing environment, and new 
opportunities. Agenda for Tomorrow provides a status 
report as of the time of its publication. 


General 
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N91-15579/6/GAR 

(Order as N91-15575/4/GAR, PC ar 
Waterloo Univ. (Ontario). Dept. of Mechanical Engi- 
neering. 
Weight Functions for Edge and Surface Semi-Ellip- 
tical Cracks in Weldments. 
G. Glinka. 1990, 18p 
In Technical Research Centre of Finland, Fatigue 
Design 1990 p 107-124. 


A family of weight functions for edge and semi-elliptical 
surface cracks in flat plates and angular corners is pre- 
sented. The weight functions were derived using the 
Bueckner-Rice definition of weight function and the 
Petroski-Achenbach crack opening displacement ex- 
pression. A method of deriving a closed form weight 
function is presented together with a discussion on the 
basic assumptions and limitations. The accuracy of all 
weight functions was examined with respect to avail- 
able stress intensity factor data. 
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AD-A229 362/9/GAR PC A03/MF A01 
—— Corp., Bethpage, NY. Corporate Research 


reenee Turbulent Separation. 
Meinik. 1989 

NOOO 14 4-00397 
Pub. Pub. in Computers end Fluide, v17 ni p165-184, 1989. 


ata A 
in laminar and turbulent flow. We show that the ap- 
proach to zero skin friction is linear in turbulent flow as 

of the laminar 


AD-A229 435/3/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Aeronautics and 
Astronautics. 


Turbulent Mixing in Exponential Transverse Jets. 
Final pes 1 Aug 88-31 Jul 90. 
m Aa reidenthal. 31 Sep 90, 15p AFOSR-TR-90- 


Grant AFOSR-87-0366 


The effects of acceleration on vortex 
lecular mixing have been systemati 
the first time in a transverse array of e 

creasing jets. The issue is the influence of a new kind 
of forcing which imposes on a vortex a time scale from 
an exponential rather than a sinusoidal wave. The re- 
sults are that such forcing dramatically reduces the 
normalized size of the vortex. Therefore the capacity 
for mixed fluid inside the vortex is also reduced, by 
ee ee ee Keywords: 
com jets, Turbulent mixing, Accelerating flows. 


and mo- 
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AD-A229 493/2/GAR PC A12/MF A02 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Aerospace and Ocean Engineering. 

Mean Velocity and 


Flow Around a 6:1 Prolate 

Technical rept. 1 “Oct 88-31 May 90. 

K. M. Barber, and R "L Seager. 10 Jul 90, 251p 
Rept no. VPI-AOE-174 

Contract N00014-87-K-0816 


tion and near wake regions along 
Mean velocity flow field measurements, at alpha = 
C and 15 deg and at Or Flow 1,300,000 wore obtained at 


four axial locations ee, Lesage en Boundary 
R shear stress measure- 
axial location, with alpha 
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lagging the local free- 

velocity direction. Turbulence measurements 

show that distvbution of Reynolds stress quantities is 

different than two-di flow over a flat plate. 

Estimates show that is not isotropic. 
The flow 


eddy viscosity 
predicts high values for the mixing 


length. Keywords: Aerodynamics; Turbulent flow; 
Boundary layer transition; Turbulent boundary layer; 
Flow ation; Wind tunnel models; Test evaluation; 


separa 
Aerodynamic drag; Flow rate/velocity. (mm) 
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AD-A229 494/0/GAR PC A07/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Aerospace and Ocean Engineering. 

of Surface Shear Stresses Under a 
Three-Dimensional Tu ~ rr Layer 
Using Oil-Film Laser In 


Technical rept. 1 Dec 88-30 Nov 89. 

K. G. Aili , and R. L. Simpson. 1 Apr 90, 129p 
Rept no. PI-AOE-173 

Contract N00014-89-J-1275 


Measurements of surface shear stress magnitude and 
direction are reported for a three-dimensional, pres- 
sure driven, turbulent boundary layer around a wing 

junction. Measurements were made using a dual- 
beam oil film laser interferometer at 56 locations. An 
iterative procedure was developed which increased 
the precision of the data extracted from the data 
records. Skin friction directions computed using a least 
square error fit were compared to angles obtained 
from surface oil flows, hot wire anemometry, and LDV 
measurements. Also, the magnitude of the skin friction 
coefficients were compared to independently obtained 
skin friction coefficients. The data agreed to within ex- 
perimental error outside the effects from the vortex 
legs present along the side of the wing-body. No accu- 
rate data was available for quantitative comparison 
under the effects of the vortex, but the magnitudes fol- 
lowed the qualitative trends expected. This method 
failed badly in the region of large three-dimensional ef- 
fects and requires further study in this area of applica- 
tion. Keywords: Skin friction measurement technique, 
Three dimensional boundary layers. (SDW) 
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AD-A229 495/7/GAR PC A21/MF A03 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Aerospace and Ocean Engineering. 

Study of Three-Dimensional Pressure-Driven Tur- 
bulent Boundary Layer. 

Technical rept. 1 Dec 88-31 Aug 90. 

S. M. Olcmen, and R. L. Simpson. 31 Aug 90, 499p 
Rept no. VPI-AOE-178 

Contracts N00014-89-J-1275, N00014-90-J-1909 
Errated sheet inserted. 


A three dimensional, pressure driven turbulent bound- 
ary layer created by an idealized wing-body junction 
flow is experimentally studied. The body used is a 3 : 2 
elliptical nosed NACA 0020 tailed symmetric profile 
which has a chord length of 30.5 cm (12 inches), maxi- 
mum thickness of 7.17 cm (2.824 inches), height of 
22.9 cm (9.016 inches). The body was sitting on a flat 
plate. The nominal reference velocity of the flow is 27 
m/sec and the Reynolds number based on the mo- 
mentum thickness at 0.75 chord upstream of the body 
on the centerline of the tunnel is approx. 5936. The 
data presented include time-mean static pressure, skin 
friction magnitude and direction on the wall, as well as 
the mean velocity and all Reynolds stresses at several 
stations on a line determined with the mean velocity 
vector component parallel to th wall in the layer where 
the normal stress is maximum. The mean velocity and 
stress data were obtained both with hot-wire (HW) and 
laser-Doppler-velocimeter (LDV) techniques. The LDV 
measurement were taken twice due to the differences 
observed between the HW and LDV data, which is also 
shown with the present study. This gave a chance to 
study the uncertainties on the mean velocity and the 
stresses extensively. Pressure distributions on the 
wing and the on on the bottom plate were obtained 
with a Scanivalve and an inclined manometer. (SDW) 
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AD-A229 602/8/GAR PC A22/MF A03 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Aerospace and Ocean Engineering. 


8 VOL. 91, No. 11 


pe tang oe wer ay See of the Flow Past an 


pen lunction. 
Pinel rept. 1 dm 85-31 May 90. 


W. J. Devenport, and R. L. "emapeen. Jul 90, 516p 
Rept no. VPI-AOE-172 
Contract N00014-87-K-0421 


Velocity measurements, pressure measurements and 
surface oil-flow visualizations, performed in the flow 
past an idealized wing-body junction, are presented. 
he junction consists of a cylindrical wing mounted 
normal to a flat surface on which an otherwise two- 
dimensional turbulent boundary is growing. The veloci- 
ty measurements were made over a detai iled grid using 
hot-wires and a three-component laser Doppler ane- 
mometer. At most locations all components of mean 
velocity and the Reynolds stress tensor were meas- 
ured. These data clearly reveal, for the first time, the 
turbulence structure of the horseshoe vortex and the 
surrounding flow. The purpose of this report is to 
present the data in a form suitable for use by other 
researchers, especially those wishing to compute this 
flow. Keywords: Wing body we tne ange Turbulent 
boundary layer; Hotwire anemometers; Laser Doppler 
anemometers; Experimental data; Boundary layer 
flow; Three dimensional flow separation; Turbulence/ 
flow visualization. (edc) 
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AD-A229 616/8/GAR PC A13/MF A02 
Advisory Group for ote. Research and Develop- 
ment, Neuilly-sur-Seine ( 
Conference Proceedings “ Aircraft Dynamic 
Loads Due to Flow Separation Held in Sorrento, 
Italy on 1-6 April 1990 (Les Constraintes Aerodyna- 
miques Imposees aux Aeronefs par le Decoliement 
de l’Ecoulement). 

90, 273p Rept no. AGARD-CP-483 

Availability: National Technical Information Service, 
Springfield, NA 22161 PC/MF 31.00. No copies fur- 
nished by DTI 


This ea reports the a a presented to a 
Specialists’ Meeting held by the Structures and Materi- 
als Panel at its Spring 1990 Meeting. The Meeting was 
intended to provide a ‘state-of-the-art’ review of all 
types of separated-flow dynamic problems to be en- 
countered in present and future aircraft. In particular, 
the Meeting concentrated on the following topics: 
Evaluation of aerodynamic buffet input characteristics; 
In-flight and wind tunnel buffeting measurements; and 
Aeroelastic buffeting prediction techniques. Keywords: 
Aeroelastici 5 aby (EM) Aerodynamic loads, Separat- 
ed flow, NATO, Italy. (S! 
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N91-15125/8/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Static Internal Performance of an Axisymmetric 
Nozzle with —e i Thrust-Vectoring Capability. 
G. T. Carson, and F. J. Capone. Feb 91, 77p NAS 
1.15:4237, L-16809, "NASA-TM-4237 


An investigation was conducted in the static test facili- 
ty of the Langley 16 Foot Transonic Tunnel in order to 
determine the internal performance characteristics of 
a multiaxis thrust vectoring axisymmetric nozzle. 
Thrust vectoring for this nozzle was achieved by de- 
flection of only the divergent section of this nozzle. 
The effects of nozzle power setting and divergent flap 
length were studied at nozzle deflection angles of 0 to 
30 at nozzle pressure ratios up to 8.0. 
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N91-15126/6/GAR PC A04/MF A01 
Brown Univ., Providence, Ri. Div. of Engineering. 
Parameter Identification for Nonlinear Aerody- 
namic Systems. 

Annual Report, 23 Oct. 1989 - 22 Oct. 1990. 

A. E. Pearson. 19 Nov 90, 59p NAS 1.26:187410, 
NASA-CR-187410 

Contract NAG1-1065 


Parameter identification for nonlinear aerodynamic 
systems is examined. It is presumed that the unde 
po model can be arranged into an input/output (1/0) 
erential operator equation of a generic form. The 
algorithm estimation is especially efficient since the 
equation error can be integrated exactly given any I/O 
pair to obtain an algebraic function of the parameters. 
The algorithm for parameter identification was ex- 
tended to the order determination problem for linear 
differential system. The degeneracy in a least squares 
estimate caused by feedback was addressed. A 


method of frequency analysis for determining the 
transfer function G(j omega) from transient |/O data 
was formulated using complex valued Fourier based 
modulating functions in contrast with the trigonometric 
modulating functions for the parameter estimation 
problem. A simulation result of applying the algorithm 
is given under noise-free conditions for a system with a 
low pass transfer function. 
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N91-15128/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Flowfield of a Lifting Hovering Rotor: A Navier- 
Stokes Simulation. 

G. R. Srinivasan, J. D. Baeder, S. Obayashi, and W. 
J. Mccroskey. Aug 90, 26p NAS 1.15:102862, A- 
90274, NASA-TM-102862 

Prepared in Cooperation with Army Aviation Systems 
Command, Moffett Field, Ca. Presented at the 16TH 
European Rotorcraft Forum, Glasgow, Scotland, 18-21 
Sep. 1990. 


The viscous, three-dimensional flowfield of a lifting hel- 
icopter rotor in hover is calculated by using an upwind, 
implicit, finite-difference numerical method for solving 
the thin layer Navier-Stokes equations. The induced 
effects of the wake, including the interaction of tip vor- 
tices with successive blades, are calculated as a part 
of the overall flowfield solution without using any ad 
hoc wake models. Comparison of the numerical results 
for the subsonic and transonic conditions show good 
agreement with the experimental data and with the 
previously published Navier-Stokes calculations using 
a simple wake model. Some comparisons with Euler 
calculations are also presented, along with some dis- 
cussions of the grid refinement studies. 
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N91-15134/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Aerodynamics and Heat Transfer Investigations 
on a High Reynolds Number Turbine Cascade. 

T. Schobeiri, E. Mcfarland, and F. Yeh. 1991, 13p 
NAS 1.15:103260, E-5937, NASA-TM-103260 
Proposed for Presentation at the 36TH International 
Gas Turbine and Aeroengine Congress and Exposi- 
tion, Orlando, Fl, 3-6 Jun. 1991; Sponsored by Asme. 


The results of aerodynamic and heat transfer experi- 
mental investigations performed in a high Reynolds 
number turbine cascade test facility are analyzed. The 
experimental facility simulates the high Reynolds 
number flow conditions similar to those encountered in 
the Space Shuttle Main Engine. In order to determine 
the influence of Reynolds number on aerodynamic and 
thermal behavior of the blades, heat transfer coeffi- 
cients were measured at various Reynolds numbers 
using liquid crystal temperature measurement tech- 
nique. Potential flow calculation methods were used to 
predict the cascade pressure distributions. Boundary 
layer and heat transfer calculation methods were used 
with these pressure distributions to verify the experi- 
mental results. 
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N91-15135/7/GAR PC A04/MF A01 
Technische Hochschule Aachen (Germany, F.R.). 
Pseudo-Reynoldszahieffekte in Transsonischen 
Windkanaelen (Pseudo Reynolds Number Effects 
in Transonic Wind Tunnels). 

Ph.D. Thesis. 

F. Aulehla. 1989, 63p ETN-91-98493 

Text in German. 


Three types of measures are discussed, for which 
Mach numbers errors are of great importance: the 
pressure resistance of forebodies and afterbodies, the 
transonic maximum lift, the transonic shock location. 
The positive or negative pseudo Reynolds number ef- 
fects vary whether the reference pressure to regulate 
the blower stream Mach number is inside or outside 
the measured length of the wind tunnel. The wall pres- 
sure average value in the blank measured length is an 
excellent way to determine the slightest errors in the 
blower stream Mach number and in axial pressure gra- 
dients ~e a Reynolds number variation. It is pro- 
posed, as a first step, to determine at least the average 
wall pressures for all total pressures of the tunnel, for 
all transonic wind tunnels of variable thicknesses 
whose Reynolds number is not exactly known. 
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N91-15136/5/GAR PC meni A01 
Technische Hochschule Darmstadt (Germany, F.R.). 
Das Laminare Freistrah lem bei Newtonschen 
Medien (Laminar Free Jet Problem, Using Newt 
an Media). 

Ph.D. Thesis. 

H. Knoedler. 1989, 112p ETN-91-98494 

Text in German. 











A calculation process and results were presented for a 
Stationary and nonstationary free jet problem for Reyn- 
olds numbers up to 100. On oy basis of a global im- 
pulse evaluation, the jet swell phenomena was ex- 
plained. For the critical field of the transition between 
channel and free surface, an asymptotical solution 
was given in corner field, from the point of view of non- 
linear and nonstationary effects. Using the kinematic 
iteration process, the location of the free border could 
be determined. A process known up to now in the field 
of the finite element method (conjugate gradient least 
square) was decisive in the treatment of the nonlinear 
border value functions, using the Border Element 
Method (BEM). A comparison with the finite element 
method showed the advantage of the BEM for Reyn- 
olds number less than 100. 
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N91-15139/9/GAR PC A03/MF A01 
MCAT Inst., San Jose, CA. Applied Computational 
Fluids Branch. 

Free Stream Capturing in Fluid Conservation Law 
for Moving Coordinates in Three Dimensions. 

S. Obayashi. Jan 91, 15p NAS 1.26:177572, A- 
91022, NASA-CR-177572 

Contract NCC2-605 


The free-stream capturing technique for both the finite- 
volume (FV) and finite-difference (FD) framework is 
summarized. For an arbitrary motion of the grid, the FV 
analysis shows that volumes swept by all six surfaces 
of the cell have to be computed correctly. This means 
that the free-stream capturing time-metric terms 
should be calculated not only from a surface vector of 
a cell at a single time level, but also from a volume 
swept by the cell surface in space and time. The FV 
free-stream capturing formulation is applicable to the 
FD formulation by proper translation from an FV cell to 
an FD mesh. 
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N91-15303/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Aerodynamic Characteristics of Vortex Ingestion 
for the F/A-18 Inlet Duct. 

B. H. Anderson. Jan 91, 40p NAS 1.15:103703, E- 
5925, NASA-TM-103703 

Presented at the 29TH Aerospace Sciences Meeting, 
Reno, Nv, 7-10 Jan. 1991; Sponsored in Part by Aiaa. 


A Reduced Navier-Stokes (RNS) solution technique 
was successfully combined with the concept of parti- 
tioned geometry and mesh generation to form a very 
efficient 3D RNS code aimed at the analysis-design 
engineering environment. Partitioned geometry and 
mesh generation is a pre-processor to augment exist- 
in ng geometry and grid generation programs which 

lliows the solver to (1) recluster an existing gridlife 
mesh lattice, and (2) perturb an existing gridfile defini- 
tion to alter the cross-sectional shape and inlet duct 
centerline distribution without returning to the external 
geometry and grid generator. The present results pro- 
vide a quantitative validation of the initial value space 
marching 3D RNS procedure and demonstrates accu- 
rate predictions of the engine face flow field, with a 
separation present in the inlet duct as well as when 
vortex generators are installed to supress flow separa- 
tion. The present results also demonstrate the ability 
of the 3D RNS procedure to analyze the flow physics 
associated with vortex ingestion in general geometry 
ducts such as the F/A-18 inlet. At the conditions inves- 
tigated, these interactions are basically inviscid like, 
i.e., the dominant aerodynamic characteristics have 
their origin in inviscid flow theory. 


127,495 


N91-15364/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Second Coefficient of Viscosity in Air. 
Progress Report, period ending 15 Sep. 1990. 
R. L. Ash, A. J. Zuckerwar, and Z. Zheng. Jan 91, 
20p NAS 1.26:187783, NASA-CR- 187783 
Contract NAG1-987 


Acoustic attenuation measurements in air were ana- 
lyzed in order to estimate the second coefficient of vis- 
cosity. Data over a temperature range of 11 C to 50 C 
and at relative humidities between 6 percent and 91 
percent were used. This analysis showed that the 
second of viscosity varied between 1900 
and 20,000 times larger than the dynamic or first coef- 
ficient of viscosity over the temperature and humidity 
range of the data. In addition, the data showed that the 
molecular relaxation effects, which are responsible for 
the magnitude of the second coefficient of viscosity, 
place severe limits on the use of time-independent, 
thermodynamic equations of state. 

flows containing lar: 1 streamwise velocity gradients, 
like shock waves, which cause significant changes in 
particle properties to occur during time intervals short- 
er than hundredths of seconds, must be modeled 
using dynamic equations of state. The dynamic model 
approach is described briefly. 
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N91-15497/1/GAR 

Eloret Corp., Palo Alto, CA. 

Computational Results for Flows over 2-D Ramp 

= 3-D Obstacle with an Upwind Navier-Stokes 
yer. 

E. Venkatapathy. 1990, 25p NAS 1.26:187701, 

NASA-CR-187701 

Contract NCC2-420 


PC A03/MF A01 


An implicit, finite-difference, upwind, full Navier-Stokes 
solver was applied to supersonic/hypersonic flows 
over two-dimensional ramps and three-dimensional 
obstacle. Some of the computed results are present- 
ed. The numerical scheme used in the study is an im- 
plicit, spacially second order accurate, upwind, LU-ADI 
scheme based on Roe’s approximate Reimann solver 
with MUSCL differencing of Van Leer. An algebraic 
grid generation scheme based on generalized interpo- 
lation scheme was used in generating the grids for the 
various 2-D and 3-D problems. 
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N91-15499/7/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

poe tagenee Resonance of Screen-Covered Cav- 
es. 

P. T. Soderman. Oct 90, 48p NAS 1.60:3052, A- 

89252, NASA-TP-3052 


An experimental study of screen-covered cavities ex- 
posed to airflow tangent to the screen is described. 
The term screen refers to a thin metal plate perforated 
with a repetitive pattern of round holes. The purpose 
was to find the detailed aerodynamic and acoustic 
mechanisms responsible for screen-covered cavity 
resonance and to find ways to control the pressure os- 
cillations. Results indicate that strong cavity acoustic 
resonances are created by screen it shed 
vortices which couple resonance by choosina hole 
spacings such that shed vortices do not arrive at a 
downstream orifice in synchronization with cavity pres- 
sure oscillations. The proper hole pattern is effective at 
all airspeeds. It was also discovered that a reduction of 
orifice size tended to weaken the screen/cavity inter- 
action — of hole pattern, probably because of 
viscous flow losses at the orifices. The screened cav- 
ities that resonated did so at much higher frequencies 
than the equivalent open cavity. The classical large 
eddy phenomenon occurs at the relatively small scale 
of the orifices (the excitation is typically of high fre- 
quency). The wind tunnel study was made at airspeeds 
from 0 to 100m/sec. The 457-mm-long by 1.09-m-high 
rectangular cavities had length-to-depth ratios greater 
than one, which is indicative of shallow cavities. The 
cavity screens were perforated in straight rows and 
columns with hole diameters ranging from 1.59 to 6.35 
mm and with porosities from 2.6 to 19.6 percent. 
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N91-15506/9/GAR PC A09/MF A02 
Kansas Univ./Center for Research, Inc., Lawrence. 
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Effects of Streamline Curvature and Swirl on Tur- 
bulent Flows in Curved Ducts. 
“ 


1.26:18 
Contract 


and S. Farokhi. Dec 90, 200p NAS 
59, KU-FRL-793-1, NASA-CR-187759 
NAG3-841 


W. Hunter, P. F. Covell, and C. 
E. Nichols. Dec 90, “7p NAS 1.15:102775, NASA- 
TM-102775 


A laser transit anemometer (LTA) system was used to 


mandatory if model flow field a 
tained. A description and results of the 
veys are presented. 
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N91-15805/5/GAR PC A05/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

jlumerical Solution of the incompressible Navier- 


Rogers. Nov 90, 99p NAS 1.15:102199, A- 
ar 59, SA-TM-102199 


The current work is initiated in an effort to obtain an 
efficient, accurate, and robust algorithm for the numer- 
ical solution of the incompressible rycen ote 
equations in two- and thr 

curvilinear coordinates for oie is seen and te 


dependent teres 
the use of the method of artificial ility and a 
h-order flux-difference splitting technique for the 
ifferencing of the convective terms. Time accuracy is 
<cumanet spd sins h physical me step. 
equations in lor eac! ime step. 
The system of equations is solved with a line-relax- 
ation scheme which allows the use of very 
pseudo-time steps leading to fast convergence for 
SN EE ee ron 
time-dependent pri Numercus laminar test 
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flow problems are computed and presented with a 
comparison against analytically known solutions or ex- 
perimental results. These include the flow in a driven 
cavity, the flow over a backward-facing step, the 
steady and unsteady flow over a circular cylinder, flow 
over an oscillating plate, flow through a one-c'men- 
sional inviscid channel with oscillating back pressure, 
the steady-state flow through a square duct with a 90 
degree bend, and the flow through an artificial heart 
configuration with moving boundaries. An adequate 
comparison with the analytical or experimental results 
is obtained in all cases. Numerical comparisons of the 
upwind differencing with central differencin pee artifi- 
cial dissipation indicates that the upwind differencing 
provides a much more robust algorithm, which requires 
significantly less computing time. The time-dependent 
problems require on the order of 10 to 20 subitera- 
tions, indicating that the elliptical nature of the problem 
does require a substantial amount of computing effort. 


127,501 
PATENT-4 932 610 
National 


Not available NTIS 
Aeronautics and Space Administration, 
Hampton, VA. eyed Research Center. 

Active Control of Boundary Layer Transition and 
Turbulence. 

Patent. 

L. Maestrello. Filed 11 Mar 86, patented 12 Jun 90, 
7p N91-14562/3, PAT-APPL-6-838 649 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a system and method for controlling 
boundary layer flow such that flow separation can be 
delayed and skin friction drag can be reduced. The in- 
vention consists of heater elements used to trigger tur- 
bulent flow and audio speakers used to suppress tur- 
bulent oscillations. By inducing turbulent oscillations 
into the flow in a region of positive pressure gradient, 
pressure patterns became more regular. The suppres- 
sion of these patterns can be accomplished by impos- 
ing an out-of-phase suppressing wave. This wave is 
the audio output generated by a feedback amplifier 
using inputs from a hot-wire anemometer reading 
downstream turbulence. The novel features of the 
present invention are the tripping of boundary layer 
flow in a region of positive pressure gradient and the 
cooperative use of the feedback means to control tur- 
bulence. The result is a significant reduction in drag 
and separation problems. 


127,502 

PBS$1-160218/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de la Physique 
Generale. 

Bruit d’interaction Pale-Tourbilion sur un Rotor 
Principal d’Helicoptere. Validation du Programme 
de Calcul S2DI et Etude de Modeles de Tourbillon 
(Blade-Vortex Interaction Noise on a Main Helicop- 
ter Rotor. Validation of the S2DI Computational 
at and Study of Vortex Models). 

Technical rept. 

G. Rahier. Aug 90, 33p ONERA-RT-92/5094-PY 
Text in French; summary in English. 


Calculation of pressures on an airfoil using a two-di- 
mensional singularities method is tested for steady 
flow, incidence increment, pitching oscillation, and 
wavy flow. Results validate the computational code, 
which proves to be reliable and fast. The study of dif- 
ferent interaction vortex models shows that, to correct- 
ly predict strong interactions and collisions in two-di- 
mensional calculations, a deformable representation 
of the vortex is needed. 


Aeronautics 


127,503 

AD-A229 408/0/GAR PC A12/MF A02 
ee Sciences, Inc., Fort Rucker, AL 

Task Analysis and Workload Prediction Model of 
the MH-60K Mission and a Comparison with UH- 
60A Workload Predictions. Volume 3. Appendixes 
H through N. 

Interim oo Dec 88-Apr 90. 

C. R. Bierbaum, and D. B. Hamilton. Oct 90, 259p 
ASI690-328-90-II], ARI-RN-91-02, 

Contract MDA903-87-C-0523 

See also Volume 2, AD-A228 947. 
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For this research, a mission scenario was used to con- 
duct a comprehensive task analysis for MH-60K oper- 
ations. The analysis used a top-down approach to 
identify 5 phases, 15 segments, 71 functions, and 230 
tasks for the mission. Also, the crewmember perform- 
ing each task was identified, and estimates of the task 
durations and the sensory, cognitive, and psychomotor 
workload associated with the tasks were derived. The 
mission/task/workload analysis data were used to de- 
velop a computer model of workload for MH-60K crew- 
members. The model used a bottom-up approach to 
build mission functions from tasks and mission seg- 
ments from functions. Decision rules were written to 
specify the procedure for combining tasks into func- 
tions and functions into segments. The model permit- 
ted an analysis of total workload experienced by the 
pilot and copilot in the performance of both sequential 
and concurrent tasks. The predicted workload for the 
MH-60K pilot and copilot was compared to the UH- 
60A baseline workload prediction to determine the 
impact of the MH-60K advanced ee. The com- 
parison indicated very little difference in the predicted 
workload for the pilot and lower predicted workload for 
the copilot in the MH-60K. Keywords: Mission analysis, 
Task analysis, Aviator workload, Modeling. 
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N91-15124/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Dynamic Analysis of Rotor Blade Undergoing 
Rotor Power Shutdown. 

K. Q. errr Dec 90, 27p NAS 1.15:102865, A- 
90284, NASA-TM-102865 


A rigid flap-lag blade analysis was developed to simu- 
late a rotor in a wind tunnel undergoing an emergency 
power shutdown. Results show that for a rotor at a 
nonzero shaft tilt angle undergoing an emergency 
power shutdown, the oscillatory lag response is diver- 
gent. The mean lag response is large when tested at 
high collective pitch angles. Reducing the collective 
pitch during the oe shutdown reduces the 
steady lag response. Increasing the rotor shaft tilt 
angle increases the oscillatory lag response compo- 
nent. The blade lag response obtained by incorporat- 
ing a nonlinear lag damper model indicates that in this 
case the equivalent linear viscous damping is lower 
than originally expected. Simulation results indicate 
that large oscillatory lag motions can be suppressed if 
the rotor shaft is returned to the fully vertical position 
during the emergency power shutdown. 


127,505 


N91-15182/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Initial Flight Test of a Ground Deployed System for 
Flying Qualities Assessment. 

M. F. Shafer, R. Koehiier, E. M. Wilson, and D. R. 
Levy. Aug 89, 10p NAS 1.15:101700, H-1554, NASA- 
TM-101700 

Presented at the Aiaa Atmospheric Flight Mechanics 
Conference, Boston, Ma, 14-16 Aug. 1989. 


In order to provide a safe, repeatable, precise, high- 
gain flying qualities task a ground deployed system 
was developed and tested at the NASA Ames Re- 
search Center’s Dryden Flight Research Facility. This 
system, the adaptable target lighting array system 
(ATLAS), is based on the German Aerospace Re- 
search Establishment’s ground attack test equipment 
(GRATE). These systems provide a flying-qualities 
task, emulating the ground-attack task with ground de- 
ployed lighted targets. These targets light in an unpre- 
dictable sequence and the pilot has to aim the aircraft 
at whichever target is lighted. Two flight-test programs 
were used to assess the suitability of ATLAS. The first 
program used the United States Air Force (USAF) NT- 
33A variability stability aircraft to establish that ATLAS 
provided a task suitable for use in flying qualities re- 
search. A head-up display (HUD) tracking task was 
used for comparison. The second program used the X- 
29A forward-swept wing aircraft to demonstrate that 
the ATLAS task was suitable for assessing the flying 
qualities of a specific experimental aircraft. In this pro- 
gram, the ground-attack task was used for compari- 
son. All pilots who used ATLAS found it be highly satis- 
factory and thought it to be superior to the other tasks 
used in flying qualities evaluations. It was recommend- 
ed that ATLAS become a standard for flying qualities 
evaluations. 


Aircraft 
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AD-A229 318/1/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Technology 
Lab. for Advanced Composites. 

Static and Dynamic Properties of Composite 
Biades with Structural Couplings. 

Final rept. 1 Feb 87-30 Jun 90. 

J. Dugundji. 27 Aug 90, 10p TELAC-90-15, ARO- 
24023.5-EL, 

Contract DAALO3-87-K-0024 


The present report briefly summarizes research to 
study analytically and experimentally, the static and 
dynamic behavior of helicopter rotor blades made of 
composite materials. A new analytic model was devel- 
oped for handling arbitrarily large deflections of com- 
posite blades based on an Euler angle representation. 
Results for both large static deflections and small am- 
plitude vibrations about the large static deflections, 
agreed well with experimental results from a series of 
structurally coupled composite blade models con- 
structed to verify the analysis. The analytical model 
was later extended to include large amplitude, nonlin- 
ear vibrations about the large static positions. It was 
found that t oth static deflections and large amplitudes 
influenced greatly the fore-and-aft (lead -lag) and tor- 
sion modes, but had little effect on the bending modes. 
Keywords: Helicopter blade, Nonlinear vibration, Com- 
posites. (js) 
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AD-A229 428/8/GAR PC A03/MF A01 
PDA Engineering, Costa Mesa, CA. 

Upgrade and Operation of the DNA Dust Erosion 
Test Facility. 

Technical rept. 

R. G. Oeding. 1 Nov 90, 45p PDA-TR-1385-03-01, 
DNA-TR-90-44, 

Contract DNA001-86-C-0105 


This report summarizes the technical effort on the Up- 
grade and Operation of the DNA Dust Erosion Test Fa- 
cility in Santa Ana, California. This facility has logged 
approximately 3,000 hours of test time which includes 
over 1,500 dust exposures involving over 500 test 
specimen arrays. Test support has been provided to a 
variety of customers including government agencies, 
directed contractors and industry. Also a number of fa- 
cility upgrades have been installed and new test proce- 
dures developed. Upgrades have included relocation 
of the facility and expansion of laboratory floor space, 
the development and installation of a Laser Doppler 
Velocimeter (LDV) for particle velocity calibration, ex- 
pansion of post test analysis capabilities, extension of 
critical component service life, enhancement of facility 
performance capabilities, development of specimen 
temperature control system, installation of a computer 
based data acquisition system and the development of 
test procedures to measure specimen mass loss histo- 
ries and haze build-up in transparencies. Keywords: 
Test/evaluation; Aircraft/vulnerability; Test facilities; 
Dust/particles/erosion; Laser velocimeters; Mass 
flow; Nuclear weapon debris; Life expectancy/service 
life; Particles/velocity. (mm) 
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AD-A229 487/4/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Eagnosming. 

Maximum Range of Flying Wings. 

Final rept. 

a Torvik. 1 Sep 90, 21p Rept no. AFIT/EN-TR-90- 


The classical equations for determining the maximum 
range of aircraft with propellor and jet propulsion sys- 
tems are reviewed, along with previous work conduct- 
ed to determine the optimal division of aircraft volume 
between fuselage and wing components. That the jet 
powered flying wing configuration produces optimal 
range only for limited geometries is confirmed. The op- 
timal range of aircraft employing high bypass jet en- 
gines is explored, and found to lead to a broader range 
of design parameters for which the flying wing design 
produces maximum range than is the case when a 
pure jet system is used. (SDW) 
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AD-A229 518/6/GAR 
Wyoming Univ., Laramie. 


PC A04/MF A01 





Review of Air Force Compressor Blade and Vane 
Rework and Its Impact on Performance and Costs. 
pt Wheasler. May 90, 60p WRDC-TM-90-203- 


The first successful powered flight of an aircraft was a 
direct results of the development of an engine to 
fom ay pel the aircraft. Since that time engineers have 
n faced with Ainount to develop improved pro- 
pulsive devices. Alth ihe basic principles of the 
gas turbine —— "oe understood, its operation 
seems oversimplified to some. The problems involved 
in developing a high-performance engine include appli- 
cations of nearly every engineering discipline. The de- 
velopment of the gas turbine engine to its present 
stage is a result of the vast amount of research that 
has taken place during the past fifty years, as was the 
case in the development of the propeller-reciprocating 
engine. The pnp for a high-performance engine 
pny resulted in a high sophisticated design which can 
be successful through utilization of all the latest 

Pree nologies. (JS) 
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AD-A229 730/7/GAR PC A11/MF A02 

Air Force Inst. of Tech., ere AFB, OH. 

School of Systems and Logistics. 

os Expert, Decision Support, and Data- 
Systems a hor Decision-Making: A KC-10 Serv- 

my ion Application. 

Master’s thesis. 

J. L. Scarlett. Sep 90, 238p Rept no. AFIT/GLM/ 

LSC/90S-48 


Primary objective of this theses was to develop an inte- 
grated computer system and determine whether or not 
the system could help KC-10 logisticians better 
manage contractor recommended modifications to the 
KC-10 aircraft. An peers prototype evolved from 
the development of different parts of the system and 
the integration of those parts into one system. Testing 
of the system involved having twelve KC-10 Program 
Managers solve six scenarios. Six people u: the 
system to answer scenario questions and six people 
answered scenario questions without the system. 
Comparisons of the results of the scenario tests con- 
firmed that using the prototype significantly improved 
the test performance of the a Manager. The 
conclusions of this research include recommendations 
to implement this prototype in the KC-10 System Pro- 
gram Management Office and to adapt the prototype 
to other contractor logistics supported weapon sys- 
tems to help other logisticians raise their management 
performance levels. Keywords: Cargo/transport air- 
craft, Decision making, Artificial intelligence, Manage- 
ment information systems. (KR) 
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AD-A229 786/9/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Soviet Aircraft Engine Acquisition. 

Master's thesis. 

D. S. Gabriel. Sep 90, 104p Rept no. AFIT/GSM/ 
LSY/90S-10 


This examined at the unclassified level the Soviet air- 
craft engine development and acquisition process, as 
well as the roles of the organizations involved. It also 
examined how well the Soviet system appeared to be 
capable of fulfilling Soviet national objectives. The U.S. 
Air Force engine acquisition system was used as a 
basis for comparison. The highly centralized Soviet 
weapon system acquisition process is currently con- 
trolled by the Communist Party of the Soviet Union. 
The development and acquisition of aircraft engines 
takes place entirely within the Soviet government: no 
private engine industry exists. Research, design/de- 
velopment, and production of Soviet aircraft engines 
are performed by separate organization within the Min- 
istry of Aviation Industry. The successful develop- 
ments of large turbofans for transports and smaller tur- 
bofans for fighters indicate a significant capacity to 
produce advanced systems representing an increased 
military threat to United States forces in potential 
future conflict. The current industry restructing efforts 
are moving the Soviet system closer to that employed 
by the U.S. Air Force. Keywords: USSR, Aircraft en- 
gines, Acquisition management, Theses, Procure- 
ment, Acquisition, Development, Soviet, Engine. 


(RW) 
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N91-15146/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Review of the Transmissions of the Soviet Heli- 


copters. 

L. |. Chaiko. Dec 90, 14p NAS 1.15:103634, E-5803, 
NASA-TM-103634 

Contract DA PROJ. 1L1-61102-AH-45 

Prepared in Cooperation with Army Aviation Systems 
Command, Cleveland, OH. 


A review of the following aspects of Soviet helicopter 
transmissions is presented: transmitted power, weight, 
reduction ratio, RPM, design configuration, compari- 
son of different type of manufacturing methods, and a 
description of the materials and technologies applied 
to critical transmission components. Included are me- 
chanical diagrams of the gearboxes of the Soviet heli- 
copters and test stands for testing gearbox and main 
shaft. The quality of Soviet helicopter transmissions 
and their Western counterparts are assessed and 
compared. 


127,513 

N91-15147/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Simulated Rotor Test Apparatus ic C 
teristics in the 80- by 120-Foot Wi . 

M. S. Hoque, R. L. Peterson, and T. A. Graham. Nov 
pr NAS 1.15:102870, A-90301, NASA-TM- 

1 


A shake test was conducted in the 80 by 120 foot Wind 
Tunnel at NASA Ames Research Center, using a load 
frame and dummy weights to simulate the weight of 
the NASA Rotor Test Apparatus. The simulated hub 
was excited with broadband random excitation, and 
accelerometer responses were measured at various 
locations. The transfer functions (acceleration per unit 
excitation force as a function of frequency) for each of 
the accelerometer responses were computed, and the 
data were analyzed using modal analysis to estimate 
the model parameters. 


127,514 

N91-15605/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Probabilistic Fatigue Methodology fo: Six Nines 
Reliability. 

R. A. Everett, F. D. Bartlett, and W. Elber. Dec 90, 
53p NAS 1.15:102757, AVSCOM-TR-90-B-009, 
NASA-TM-102757 


Fleet readiness and flight safety strongly depend on 
the degree of reliability that can be designed into rotor- 
craft flight critical components. The current U.S. Army 
fatigue life specification for new rotorcraft is the so- 
called six nines reliability, or a probability of failure of 
one in a million. The progress of a round robin which 
was established by the American Helicopter Society 
(AHS) Subcommittee for Fatigue and Damage Toler- 
ance is reviewed to investigate reliability-based fatigue 
methodology. The participants in this cooperative 
effort are in the U.S. Army Aviation Systems Command 
(AVSCOM) and the rotorcraft industry. One phase of 
the joint activity examined fatigue reliability under 
uniquely defined conditions for which only one answer 
was correct. The other phases were set up to learn 
how the different industry methods in defining fatigue 
——_ affected the mean fatigue life and reliability 
calculations. Hence, constant amplitude and spectrum 
fatigue test data were provided so that each partici- 
pant could perform their standard fatigue life analysis. 
As a result of this round robin, the probabilistic logic 
which includes both fatigue strength and spectrum 
loading variability in developing a consistant reliability 
analysis was established. In this first study, the reliabil- 
ity analysis was limited to the linear cumulative 
damage approach. However, it is expected that superi- 
or fatigue life prediction methods will ultimately be de- 
veloped through this open AHS forum. To that end, 
these preliminary results were useful in identifying 
some topics for additional study. 
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N91-15607/5/GAR PC A07/MF A01 
McDonnell Douglas Helicopter Co., Mesa, AZ. 
Development and Application of a Technique for 
Reducing Airframe Finite Element Models for Dy- 
namics Analysis. 

M. Hashemi-kia, and M. Toossi. Oct 90, 132p NAS 
1.26:187448, NASA-CR-187448 

Contract NAS1-17498 


A computational procedure for the reduction of large 
finite element models was developed. This procedure 
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is used to obtain a s 

retaining the essen 

of the fae tod model. procedure is ap- 
plied to the airframe finite element model of AH-64A 
Attack Helicopter. The eps model is then 
validated by application to a ition reduction study. 


127,516 


N91-15730/5/GAR 
(Order as N91-15715/6/GAR, PC —_ 
03) 


Elektronik-System G.m.b.H., Munich (Germany, FR) 
Cockpit Mock Up (CMU): A Design and Develop- 


we Weber cAug 90 
In AGARD, ro toy Aided System Design and Simu- 
lation 9 p. 


Designing a modern helicopter cockpit, ergonomics, 

operational, and technical aspects have to be consid- 
wea To ensure a low cost development schedule the 
Cockpit — (CMU) is a flexible, inexpensive 
design and tool for optimization of the 
Man Machine be Interface (MMI). The ESG CMU, realized 
in close ition with the user, is a full size model 
cockpit of future helicopters such as NH 90 and PAH- 
2. The future user is integrated in the experimental 
closed loop simulation with the CMU. 


127,517 


N91-15731/3/GAR 
(Order as N91-15715/6/GAR, PC er 
03 


Royal Aerospace Establishment, Bedford (England). 
Dept. of Flight Management. 
Computer-Aided Control Law Research: From 


Flight Test. 
B. N. Tomlinson, G. D. Padfield, and P. R. Smith. 
cAug 90, 15p 
in AGARD, Computer Aided System Design and Simu- 
lation 15 p. 


Active control technology (ACT) has ge tar 
aircraft can be i and flown. The chal 

flight control research is, given the potential of A 

define what is required. In order to answer this og 
tion, a flyable implementation is needed, whether for a 
piloted flight simulator or for full scale flight. The need 
for implementation introduces issues of software 


control law research being developed to provide a i 
comprehensiv 


orous yet flexible framework. A ive life 
cycle is defined for the evolution of flight control laws 
from concept via piloted simulation to ight test which, 
in its current form, has four major : conceptual 
design, engineering design, flight clearance, and flight 
tests. Conceptual design covers off-line simulation. 
Engineering ign is the process of full control law 
aaa Flight clearance consolidates results from ear- 
lier stages and achieves a verified implernentation for 
the target flight control computer. Flight test evaluates 
the control system in full scale flight. A description of 
all these phases is presented. Control law life cycle 
examples are given. 


127,518 
N91-15743/8/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 
Boeing Co., Seattle, WA. 
gemma Technology Development Laborato- 


D. De. Dewey. cAug 7p 
In AGARD, SS. Aided System Design and Simu- 
lation 7 p. 


New integrated avionics technologies are capable of 
providing the performance improvements needed for 
current military aircraft. However, integrated laboratory 
facilities are needed to yt realize the potential of 
these tech . The Boeing Co. has developed 
such a facility, a single laboratory capable of studying 
high ——s avionics systems from reeamel 
through full scale development. 


127,519 
N91-15751/1/GAR PC A03/MF A01 
Computer Sciences Corp., Hampton, VA. 


June 1,1991 11 





AERONAUTICS & AERODYNAMICS 
Aircraft 


Analytic Patch Configuration (APC) Gateway Ver- 
sion 1.0 User’s Guide 

B. D. Bingel. Dec 90, 20p NAS 1.26:187464, NASA- 
CR-1874 

Contract NAS1-19038 


The Analytic Patch Configuration (APC) is an interac- 
tive software tool which translates aircraft configura- 
tion try files from one format into another. This 
initial release of the APC Gateway accommodates six 
formats: the four accepted APC formats (89f, 89fd, 
89u, and 89ud), the PATRAN 2.x phase 1 neutral file 
format, and the Integrated Aerodynamic Analysis 
System (IAAS) General Geometry (GG) format. Writ- 
ten in ANSI FORTRAN 77 and completely self-con- 
tained, the APC Gateway is very portable and was al- 
ready installed on CDC/NOS, VAX/VMS, SUN, SGI/ 
IRIS, CONVEX, and GRAY hosts. 


127,520 

N91-15842/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Potential Reduction of en + es Noise from an Ad- 
vanced Turboprop Aircra 

J. H. Dittmar. Dec 90, 19p NAS 1.15:103635, E- 
5809, NASA-TM-103635 


When the en route noise of a representative aircraft 
powered by an eight-blade SR-7 propeller was previ- 
ously calculated, the noise level was cited as a possi- 
ble concern associated with the acceptance of ad- 
vanced turboprop aircraft. Some potential methods for 
reducing the en route noise were then investigated 
and are reported. Source noise reductions from in- 
creasing the blade number and from operating at 
higher rotative speed to reach a local minimum noise 
point were So om Greater atmospheric attenu- 
ations for higher blade passing frequencies were also 
indicated. Potential en route noise reductions from 
these methods were calculated as 9.5 dB (6.5 dB(A)) 
for a 10-blade redesigned propeller and 15.5 dB (11 
dB(A)) for a 12-blade redesigned propeller. 


127,521 

PATENT-4 917 332,PAT-APPL-7-004 304,PAT- 
APPL-7-243 685 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Wingtip Vortex Turbine. 

Patent. 

J. C. Patterson. Filed 28 Oct 88, patented 17 Apr 90, 
7p N91-14345/3, PAT-APPL-7-264 993 

Filed 28 Oct. 1988. Continuation-in-Part of Abandoned 
US-Patent-Appli-SN-004304, Filed 5 Jan. 1987 Which 
ls a Continuation-in-Part of Abandoned US-Patent- 
Appl-SN-243685, Filed 16 Mar. 1981. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC.20231, $1.50. 


A means for extracting rotational energy from the 
vortex created at aircraft wing tips which consists of a 
turbine with blades located in the crossflow of the 
vortex and attached downstream of the wingtip. The 
turbine has blades attached to a core. When the air- 
craft is in motion, rotation of a core transmits energy to 
a centrally attached shaft. The rotational energy thus 
a ce may be put to use within the airfoil or aircraft 
uselage. 


127,522 
PATENT-4 932 777 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
ee Spin Measurement System. 

‘atent. 
R. Fodale, and H. R. Hampton. Filed 30 Sep 88, 
patented 12 Jun 90, 7p N91-14356/0, PAT-APPL-7- 
251 411 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An electro-optical spin measurement system for a spin 
model in a spin tunnel includes a radio controlled re- 
ceiver/transmitter, targets located on the spin model, 
optical receivers mounted around the perimeter of the 
spin tunnel and the base of the spin tunnel for receiv- 
ing data from the targets, and a control system for ac- 
cumulating data from the radio controlled receiver and 
receivers. Six targets are employed. The spin model 
includes a fuselage, wings, nose, and tail. Two targets 
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are located under the fuselage of the spin model at the 
nose tip and tail. Two targets are located on the side of 
the fuselage at the nose tip and tail, and a target is 
located under each wing tip. The targets under the fu- 
selage at the nose tip and tail measure spin rate of the 
spin model, targets on the side of the fuselage at the 
nose tip and tail measure “~— of attack of the spin 
model, and the targets under the wing tips measure roll 
angle of the spin model. Optical recdvers are mounted 
at 90 degree increments around the periphery of the 
spin tunnel to determine oes S attack and roll angle 
measurements of the spin model. Optical receivers are 
also mounted at the base of the spin tunnel to define 
quadrant and position of the spin model and to deter- 
mine the spin rate of the spin model. 
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AD-A229 485/8/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

B-1B Avionics Test Station and Components Spe- 
cialty (AFSC 451X7). 

Oct 90, 66p Rept no. AFPT-90-451-872 


This report presents the results of an occupational 
survey of the B-1B Avionics Test Station and Compo- 
nents spec name completed by the Occupational Analy- 
sis Division, USAF Occupational Measurement Center, 
in September 1990. This survey was requested by H1 
ATC/TTOA, Randolph AFB TX, in August 1988. The 
purpose of this survey is to evaluate the AFSC 451X7 
career ladder since its creation under a Rivet Work- 
force initiative, effective 31 October 1987. Career 
ladder documents, including the Specialty Training 
Standard (STS) and AFR 39-1 Specialty Descriptions, 
have not been validated before with occupational 
survey data. Theses documents, along with the Plan of 
Instruction (POI) used by technical training personnel 
at Lowry AFB CO, will be examined in this report. 
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AD-A229 641/6/GAR PC A09/MF A01 
Advisory Group for odie Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Advances in one for Active and Passive 
Airborne 


cSep 90, 190p Rept no. AGARD-CP-482 

Availability: National Technical Information Service, 
Springfield, VA 22161. PC/MF $23.00. No copies fur- 
nished by DTIC. 


The survivability of aircraft and their capability of carry- 
ing out different mission rely on numerous sensor sys- 
tems such as radars, altimeters, radionavigation, 
measure and countermeasure equipments. It is very 
important that the most advanced semiconductor 
technologies be used in those systems as early as 
possible because avionic equipment performance is 
limited by the available components. This specialists’ 
meeting focused on emerging semiconductor compo- 
nent and sensor technologies. NATO Furnished. (rrh) 
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AD-A229 687/9/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

DATAS Hardware Diagnostic Tests. 

Technical reference. 

J. Zvanya. Oct 90, 43p Rept no. DOT/FAA/CT- 
TN90/44 


This document i reference material for person- 


nel using the Data Link Test and Analysis System 
(DATAS) for hardware diagnostic testing. Included in 
this document is a brief overall description of the 
DATAS, and a thorough description of how to operate 
the hardware diagnostic tests. The DATAS was origi- 
nally conceived at the Federal Aviation Administration 
Technical Center by members of the Data Link project 
whose responsibilities include verification of Data Link 
systems reliability, interface protocols and system ca- 
pacities. The DATAS was designed and fabricated at 
the FAA Technical Center to provide such test and 
analysis capabilities. DATAS is capable of testing all 
components of the Data Link system. These compo- 
nents include: ATCRBS and Mode S transponders, 
avionics Data Link processors (ADLP), and all Data 
Link system interfaces. It will also provide the capabil- 
ity of Mode S simulation and 1030 and 1090 mega- 


hertz (MHz) radio frequency (RF) environment analysis 
for all beacon transmissions including Traffic Alert and 
Collision Avoidance Systems (TCAS). The DATAS has 
the capability of RF signal analysis within the frequen- 
cy range of 950 to 1200 MHz. (KR) 
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AD-A229 800/8/GAR 
Sparta, Inc., Laguna Hills, CA. 
Methodology for Development and Verification of 
Flight Critical Systems. 

Final rept. Jan-Jun 90. 

P. De Feo, and D. Mann. Oct 90, 33p WRDC-TR-90- 


3066, 
Contract F33615-89-C-3608 


This project addresses the technology needs of Vehi- 
cles Management Systems (VMS) during the critical 
phases of architecture definition and preliminary 
design. VMS are flight systems which are highly inte- 
grated for enhancing maneuvering performance, 
weapon delivery and fault tolerance. SPARTA has de- 
veloped and demonstrated a powerful and flexible 
rapid prototyping environment, Transputer base Ad- 
vanced Development Environment or TRADE, where 
VMS architectures can be rapidly emulated and evalu- 
ated. The environment includes a SUN workstation 
and a network of transputers. Transputers are single 
chip computers which provide extensive processing 
and communication capabilities at very low cost. The 
environment enables the system designer, via a graph- 
ic based User Interface (Ul), to: (1) rapidly and easily 
modify the VMS architecture as well as the structure of 
the software embedded in each VMS processor and 
(2) control the entire environment. Evaluation tools 
which address system level issues are also included in 
the environment, so that the relative merits of compet- 
ing architectures can be quantitatively evaluated. (KR) 
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DE91004996/GAR PC A03/MF AO1 
Sandia National Labs., Albuquerque, NM. 

aoe wary Signal Override Plug electromagnetic test 
re 

AH. Bonn. Oct 90, 44p SAND-89-3107 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
re Original copy available until stock is exhaust- 


The MC4039 Unique — Override Plug (USOP) pro- 
vides the unique signal for the B90 when fielded on 
aircraft that are not equipped with unique signal 
bility. Since the USOP is field installed, the concern is 
that it might be susceptible to electromagnetic radi- 
ation prior to installation on the weapon. This report 
documents a characterization of the USOP, evaluates 
various techniques for attaching electromagnetic 
shields, and evaluates the susceptibility of a fully as- 
sembled passive-USOP. Tests conducted evaluated 
the fees ye susceptibility of the passive, un- 
connected USOP. During normal operation the USOP 
is powered directly from the weapon. During the 
course of this test program two prototypes were devel- 
oped. The prototype 1 USOP internal circuitry contains 
one SA3727 chip, five diodes, three resistors, and two 
capacitors; these are mounted on a circular circuit 
board and contained inside a metal back shell cover, 
pene serves as an electromagnetic shield. The proto- 
— incorporated four changes. The manu- 
ous of the SA3727 chip was changed from Lasar- 
ray to LSI Logic, the circuit board ground was tied to 
the case ground through a straight wire, Cl was 
changed from 1 microfarad to 0.1 microfarads. and the 
circuit board was changed, as required. 2 refs., 17 figs., 
3 tabs. (JF) 
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DE91744639/GAR PC AO5/MF A01 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
International workshop on the airborne measure- 
ment of wind, turbulence and position, ef 26-28, 
1989, Oberpfaffenhofen. Workshop report. 

H. P. Fimpel, D. Baumgardner, and A. M. Jochum. 
1990, 83p DLR-Mitt.-90-13 

International workshop on the airborne measurement 
of wind, turbulence and position, Oberpfaffenhofen 
(Germany, F.R.), 26-28 Jul 1989. 

U.S. Sales Only. 


The goal of this workshop was three-fold: First to ex- 
change information on measurement technology, cali- 





bration techniques, and analysis methods; second to 
discuss possible areas where standardization is bene- 
ficial, such as calibrations, data processing proce- 
dures, correction algorithms, and measurement uncer- 
tainty assessment and reporting; third to discuss pos- 
sible future collaborations, in particular the develop- 
ment of new sensors, the assessment of uncertainty, 
and the exchanges of personnel between facilities. 
The first half of the workshop consisted of oral presen- 
tations describing fundamental problems, new meas- 
urement systems, calibration techniques, and applica- 
tions of the measurements.The second half of the 
workshop was devoted to working sessions that fo- 
cused on research needs and measurement limita- 
tions, how they affect atmospheric studies, and what 
steps can be taken to improve the measurements and 
the methods by which they are analyzed. This report 
summarizes the sessions of oral presentations, the 
working sessions, as well as the conclusions and rec- 
ommendations. Appendix B contains the extended ab- 
stracts of the oral presentations. (orig.) With 25 figs., 5 
tabs., 42 refs. 
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N91-15154/8/GAR PC AO09/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Advances in a for Active and Passive 
Airborne Senso! 

cSep 90, 191p » AGARD- CP-482, ISBN-92-835-0584-0 
Meeting Held in Bath, England, 9-10 May 1990. 


No abstract available. 
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N91-15155/5/GAR 
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) 
Thomson Composants, St. Egreve (France). Militaires 
et Spatiaux. 
Specific Aspects of Advanced Components for 
Airborne Applications. 
J. Brice. cSep 90, 6p 
In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 6 p. 


Some of the important specific aspects are presented 
of electronic components, mainly high speed, high per- 
formance integrated circuits used for airborne applica- 
tions. It is shown that the requirements such as com- 
plexity, performance, power consumption, are more 
stringent for airborne components than for other com- 
ponents, civil ones in particular. In addition, the long 
lifetime of airborne equipments, typically 25 to 30 
years, requires specific arrangement to assure the 
long term availability of the strategic components, as 
the semiconductor technologies don’t survive more 
than 10 years. The antinomy, use of standard and 
mature technologies for low cost and large product 
base but necessity to get access to specific or ad- 
vanced technologies for specific performance require- 
ments, can be solved by the add-on military concept, 
where civil technologies are used whenever possible, 
but specific developments are undertaken to fulfill the 
military airborne specifications. 


127,531 
N91-15156/3/GAR 

(Order as N91-15154/8/GAR, PC A09/MF 

A01) 


Thomson Composants, Orsay (France). 

Microwave and Millimeter Wave Components: Per- 
—e Perspectives, and Applications to Avi- 
onics. 

P. Briere, and D. Pons. cSep 90, 7p 

in AGARD, Advances in Components for Active and 
Passive Airborne Sensors 7 p. 


Significant advances in microwave and millimeter 
wave three terminal devices have been obtained in the 
last few years, leading to great performance gains in 
noise figure power gain, and power output up to 100 
GHz. Great improvements in materials growth, hetero- 
junction device structures and processing technology 
have resulted in noise figure as low as 1.4 dB and 
power output in excess of 50 mw, both at 94 GHz. In 
addition, the emergence of Heterojunction Bipolar 
Transistor (HBT) based Monolithic Microwave Inte- 
grated Circuit’s (MMIC’s) opens new possibilities for 
high power and high efficiency circuits, low phase 
noise Voltage Controlled Oscillators (VCOs) and 
others. The different types of these advanced devices 
are reviewed and their performance characteristics in 
low noise and power applications are examined. Po- 
tential applications of such devices with their specific 


seamen | in electronic airborne equipment are also 
studi 
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N91-15159/7/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 


A01) 
Army Lab. Command, Fort cima NJ. Electronics 
Technology and Devices Lab: 
— Oscillators for Aireorne Radar Applica- 

ns. 

R. L. Filler, and J. R. Vig. cSep 90, 16p 
In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 16 p. 


Vibration effects are a significant problem in modern 
communication, navigation, and radar systems. Vibra- 
tion induced phase noise can change the probability of 
detection of moving ee indicator (MT1) radar from 
near 100 percent to 0 illators that are capable of 
meeting the requirements of MTI radar systems in a 
quiet environment are readily available. In the vibrating 
environments of airborne platforms, however, the 
phase noise of oscillators will degrade to a large 
degree. High stability frequency sources, including 
atomic standards, contain quartz crystal resonators. 
One result of the evolution of electronics, i.e., the tran- 
sition from tubes to transistors, and from point-to-point 
wiring to printed circuits, is the establishment of the 
quartz crystal resonator as the most acceleration sen- 
sitive Component in frequency sources. The causes 
and effects of acceleration sensitivity of bulkwave 
quartz crystal resonators are reviewed along with the 
methods that reduce or compensate for that sensitivi- 
ty. Most of what is discussed is relevant to most micro- 
wave oscillators. 
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N91-15160/5/GAR 
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A01) 
Siemens A.G., Munich (Germany, F.R.). 
GaAs MMICS in Selfaligned Gate Technology for 
Phased Array Radar Application. 
E. Pettenpaul, and U. Freyer. cSep 90, 10p 
In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 10 p. 


Design and performance data of GaAs Monolithic 
Microwave Integrated Circuits (MMICs) for C and X 
band Transmitter/Receiver (T/R) Radar Antenna 
Modules and broadband Electronic Countermeasure 
application are described. The devices considered are 
low noise amplifiers, medium power amplifiers, 3 W 
high power amplifiers, 4 and 6 bit attenuators, 4 and 6 
bit phase shifters, and distributed amplifiers. The de- 
vices are fabricated on a high volume pilot line with 
only one standard high yield process. The main steps 
in the process are given. In comparison to other stand- 
ard MMIC process lines it is specific, that a Selfaligned 
Gate Technique, the so called DIOM (Double Ge/Si 
contact Implantation, One Metallization) process, is 
used for production. Thereupon is another specific 
aspect that an advanced inhouse computer aided 
design package for GaAs MMICs and a very accurate 
cell library based on on-wafer RF measurements is 
operational. Highlights are the very accurate and low 
noise 6 bit attenuators and phase shifters and espe- 
cially a high power amplifier MMIC with 3.6 W output 
power and 31 percent added efficiency at C band. 
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N91-15164/7/GAR 
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Naval Weapons Center, China Lake, CA. 
Logarithmic Amplification for Passive Airborne Di- 
rection Finding in the 1990S. 
R. S. Hughes. cSep 90, 15p 
In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 15 p. 


Logarithmic amplifiers (log amps) are indepensable 
parts in most airborne passive direction a (DF) 
sensors, including both antiradiation missiles (ARMs) 
and radar warning receivers (RWRs) on aircraft. The 
modern early warning (EW) threat necessitates cover- 
ing increased instantaneous radio frequency (RF) 
bandwidths and processing increasing pulse densities, 
coupled with needs for lower power dissipation, small- 
er size, and lower cost. Because of these constraints, 
the log amp designer is often at a loss. Successive 
detection log intermediate frequency amps (SDLAs) 
and Detector/log video amps (DLVAs) have disadvan- 
tages. The log amps of the 1970s through mid 80s will 
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not meet the stringent requirement of the 90s. A histor- 
lot panes naa eee ane 


log amps, with 
specific strong and weak points. 
and t are presented that may well determine 


‘opologies 
where the log amps of the 90s are headed. 
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A01) 
Rome Air Development Center, Griffiss AFB, NY. 
Airborne Avionic 


Hee er eset 

E. J W. J. Bocchi. cSep 90, 7p 

In AGARD, Advances in a for Active and 
Passive Airborne Sensors 7 


The latest advances in Monolithic Microwave Integrat- 
ed Circuit (MMIC) technology and its impact on air- 
borne avionic systems, along with a unique —— 
for ning reliability into MMIC devices, is 
scribed. ent MMIC transmit/receive (T/R) at ~« 
performance is presented along with current hybrid 
module results for comparison. For example, typical 
RMS phase error for a 10 GHz T/R MMIC module is 
about one half of a module, which can increase 
antenna performance by 5 dB. Work in developing and 
aperying finite element analysis (FEA) techniques to 
MMIC T/R modules to determine temperature and 
stress levels within microscopic regions of these de- 
vices is also examined. It is now possible to assess the 
reliability of new MMIC designs using this analytical 
tool which makes it ible to avoid time consuming 
and costly after-the-fact test and redesign of a given 
development. 
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N91-15169/6/GAR 
(Order as N91-15154/8/GAR, PC — 
01) 
Naval Weapons Center, China Lake, CA. 
Cable 


Laser Obstacle and Update 
- Ms Bullock, R. T. Hintz, and W. Tanaka. cSep 90, 


in GARD, Advances in Components for Active and 
Passive Airborne Sensors 21 p. 


The real night foreign weapon evaluation (FWE) pro- 
gram was evaluating an integrated night attack avion- 
ics suite for an A-6E aircraft. The most recent addition 
to this avionics suite is a CO2 laser terrain following/ 
obstacle avoidance (TF/OA) sensor. The require- 
ments are described for this type of sensor along with 
the characteristics of the system, and some prelimi- 
nary test results gathered during A-6 flights. 
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N91-15173/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Effect of Sensor Data on Pilot Response. 
R. M. Bailey. Nov 90, 19p NAS 1.15:102737, NASA- 
TM-102737 


The pilot of a modern jet aircraft is subjected to varying 
workloads while being responsible for multiple, ongo- 
ing tasks. The ability to associate the pilot’s responses 
with the task/situation, by ale way informa- 
tion is presented relative to the task, could provide a 
means of reducing workload. To examine the feasibili- 
ty of this concept, a real time simulation study was un- 
dertaken to determine whether preprocessing of 
sensor data would affect pilot response. Results indi- 
cated that preprocessing could be an effective way to 
tailor the pilot’s response to displayed data. The ef- 
fects of three transformations or shaping functions 
were evaluated with respect to the pilot’s nem to pre- 
dict and detect out-of-tolerance conditions while moni- 
toring an electronic engine display. Two nonlinear 
transformations, on being the inverse of the other, 
were compared to a linear transformation. Results indi- 
cate that a nonlinear transformation that increases the 
rate-or-change of output relative to input tends to ad- 
vance the prediction response and improve the detec- 
tion response, while a nonlinear transformation that 
decreases the rate-of-change of output relative to 
input tends to lengthen the prediction response and 
make detection more difficult. 
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Real-Time Distributed Optimal Autopilot. 
G. S. Virk, and J. M. Tahir. Nun 80, 13p RR-398, 
ETN-91-98526 


A new distributed optimal autopilot for aircraft flight 
control is presented. A parallel processing approach is 
taken where the longitudinal and lateral motions with 
cross coupling effects are handled in different proces- 
sors. The proposed control algorithm is implemented 
on a T800 transputer network programmed using par- 
allel C, and it is shown that real time performance is 
possible. 
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N91-15426/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

pe Approach to System Design, Reliability, 


F. A. Patterson-hine, and D. L. Iverson. Dec 90, 17p 
NAS 1.15:102861, A-90272, NASA-TM-102861 
Presented at the Digital Avionics Systems Conference, 
Virginia Beach, VA, 15-18 Oct. 1990. 


The requirement for ultradependability of computer 
systems in future avionics and space applications ne- 
cessitates a top-down, integrated systems engineering 
approach for design, implementation, testing, and op- 
eration. The functional analyses of hardware and soft- 
ware systems must be combined by models that are 
flexible enough to represent their interactions and be- 
havior. The information contained in these models 
must be accessible throughout all phases of the 
system life — in order to maintain consistency and 
accuracy in design and operational decisions. One ap- 
proach being taken by researchers at Ames Research 
Center is the creation of an object-oriented environ- 
ment that oe information about system compo- 
nents required in the reliability evaluation with behav- 
ioral information useful for diagnostic algorithms. Pro- 
cedures have been devel at Ames that perform 
reliability evaluations during design and failure diag- 
noses during system operation. These procedures uti- 
lize information from a central source, structured as 
object-oriented fault trees. Fault trees were selected 
because they are a flexible model widely used in aero- 
space applications and because they give a concise, 
structured representation of system behavior. The utili- 
ty of this integrated environment for aerospace appli- 
cations in light of our experiences during its develop- 
ment and use is described. The techniques for reliabil- 
ity evaluation and failure diagnosis are discussed, and 
current extensions of the environment and areas re- 
quiring further development are summarized. 
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N91-15716/4/GAR 
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Aerospatiale, Marignane (France). Div. of Helicopters. 
Algorithms Development Methodology for Per- 
formance-Optimized Multicyclic Rotor mands. 
S. Germanetti, and B. J. Gimonet. cAug 90, 14; 
Text in French. In AGARD, Computer Aided 
Design and Simulation 14 p. 


It is now necessary to use simulation between the con- 
ception of an idea and its realization in the domain of 
control laws. The attempts to measure classically 
simple models focus attention on the limited but impor- 
tant aspects of the many problems posed by control 
and the necessity of minimizing the volume of calcula- 
tions. Simulations now used, so that the calculations 
are realistically creditable and flexible, are a more inte- 
gral part of actual components, theory, and equipment. 
Wind tunnel tests and flight tests are not the ultimate 
phase of simulation. Numerical simulation allows a 
choice of complexity of landing phenomena. This data 
allows a change of analytic and verification tools 

thanks to the effectiveness of the available interactive 
means. The precise approach is given of simulation 
tools during development of control laws for optimiza- 
tion of helicopter performance. 


ystem 
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A03) 
Bilkent Univ., Ankara (Turkey). 
Decentralized Controller for Highly Augmented 
Aircraft. 


K. A. Unyelioglu, and A. B. Ozguler. cAug 90, 10 
in AGARD, Computer Aided System Design and 
lation 10 p. 


imu- 


14 VOL. 91, No. 11 


The design is considered of a decentralized controller 
for the yaw pointing/lateral translation control of the 
Flight Propulsion Control Coupling (FPCC) aircraft, to 
increase the reliability of the closed loop system with 
respect to absolute sensor failures. It is shown that 
better robustness results concerning absolute sensor 
failures with fixed zero output can be achieved by 
using decentralized dynamic compensator with high 
gain in the canard loop, at the expense of reduced 
phase and gain margins. 
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N91-15718/0/GAR 

(Order as N91-15715/6/GAR, PC wai ~4 
Naples Univ. (Italy). Dipt. di Informatica e Sistemistica. 
Parameter Space Design of Robust Flight Control 
Systems. 
A. Cavallo, G. Demaria, and L. Verde. cAug 90, 13p 
* ee Computer Aided System Design and Simu- 
ation 13 p. 


Generally, high performance requirements in terms of 
better efficiency (reduction in fuel consumption) and 
maneuverability, impose intrinsic instability on the air- 
craft. Then a Stability Augmentation System is re- 
quired for its stabilization. Moreover, the aircraft must 
be safely controllable without any exceptional piloting 
skill. The requirements of stability and control are re- 
ferred in literature as handling qualities. According to 
handling quality specifications, a feedback controller 
must be designed with robustness criteria with respect 
to flight conditions and sensor failure. A new design 
procedure of feedback controllers which allows the 
achievement of simultaneous stabilization, and pro- 
vides some kind of fault tolerance with respect to 
sensor failure, are proposed. An application to the F4- 
E military aircraft is also presented. 
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Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
ee 
Computer Aided Design and Simulation of the 
Automatic Approach and Landing Phase of a 
Combat Aircraft. 

F. D. Langer. cAug 90, 10p 
In AGARD, Computer Aided System Design and Simu- 
lation 10 p. 


Complex control systems like those used in modern 
aircraft can be efficiently designed and simulated with 
the aid of artificial intelligence tools. It is discussed 
how a symbolic manipulation program can be used to 
automate the steps which are necessary to design and 
simulate a control system. The landing phase of the 
MRCA Tornado is taken as an example. The automa- 
tion of the development phase of a control system can 
reduce the workload of we by doing repetitive, 
tedious, time consuming, and error prone tasks on the 
computer while letting the respective designers con- 
centrate on more important issues. In the initial design 
phase, a six my te of freedom model is derived for the 
approach and landing mode of the aircraft configura- 
tion under consideration. The resulti +, nonlinear equa- 
tions of motion are linearized around suitably spaced 
points of the flight trajectory. Next, control systems 
design methods are applied to the linearized set of 
equations to generate a control algorithm that satisfies 
prespecified goals. It is shown that a symbolic manipu- 
lation program can be employed as an integrated tool 
to derive the equations of motion, linearize them 
around a operating point, and produce a code for digi- 
tal computer simulation. 
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Litton Technische Werke, Freiburg im Breisgau (Ger- 


h to Simulation Software and 
Operational ——. 
A. Mattissek. cAug 90 
In AGARD, Computer mide System Design and Simu- 
lation 10 p. 


Development of avionic software typically requires ex- 
tensive simulation of avionic specific algorithms during 
system analysis oF erage Usually these programs are 
written in F AN. For the development of oper- 
ational js the same algorithms are re-coded in 
assembly or a high level programming language. An 


approach is described where the application software 
is only coded once, using ADA as the language, and 
the same code is then used for simulation as well as 
for the operational program. To ease the translation 
from the existing FORTRAN simulation environment to 
ADA, a FORTRAN to ADA translator was applied to 
automatically generate ADA versions of existing FOR- 
TRAN packages. The experience with such a transla- 
tor is also presented. 
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Universite Catholique de Louvain, Louvain-la-Neuve 

(Belgium). 

Symbolic Generation of Aircraft Simulation Pro- 
rammes. 


P. Maes, and P. Y. Willems. cAug 90, 9p 
In AGARD, Computer Aided System Design and Simu- 
lation 9 p. 


The main features are presented of a multipurpose 
computer program which provides aircraft equations of 
motion in symbolic form and can be used in various 
testing and simulation procedures. The entries of the 
program are compatible with ISO standards. Various 
possibilities are given to the users and, when appropri- 
ate, standard choices are suggested. Both kinematical 
and dynamical equations are derived. They permit the 
motion of a reference point fixed to the aircraft to be 
determined as well as the orientation of the system; 
they relate the variables which describe the motion to 
the controls and the interactions and perturbations 
acting on the system. The program is written in C lan- 
guage, but its output is a standard FORTRAN subrou- 
tine which can be used as such by the user. Among 
other things, this program can be used for simulation 
and design purposes for the vehicle and its control and 
navigation systems. It can also be used for air traffic 
control simulation and trajectory optimization; coupled 
with a numerical linearization subroutine, it also proves 
useful for stability analysis. 


127,546 


N91-15728/9/GAR 
(Order as N91-15715/6/GAR, PC — 
03) 


Avions Marcel Dassault, St.-Cloud (France). 

Formal Tools and Simulation Tools: A Coherent 
Workshop. 

P. Schirle. cAug 90, 12p 

Text in French. In AGARD, Computer Aided System 
Design and Simulation 12 p. 


Avionics systems today have become very complex 
and represent a large part of aircraft costs. The in- 
creasing cost over the last decade can be realized 
from the operational plans, technology, and methodol- 
ogy. Effective operations research and polyvalence 
carry an integration of many close functions, which are 
expressed by the optimization of physical and human 
resources (sensory fusion, human factors engineering, 
expert systems). For improvements in their efficiency, 
these methods rest on a number of information tools 
collected from coherent workshops. According to their 
place in the cycle of development, they represent the 
creative activities, verification, validation, or quality 
control. During some stages of development, the simu- 
lation allows verification to continue from the limited 
techniques of different specs. The simulation charac- 
teristics are from a different stage of development. The 
more upstream simulation allows hypothetical devel- 
opment to demonstrate their operability. Lastly, a sim- 
ulation of system behavior is realized beginning with 
functional specs of the components. The methods and 
means are described which were used by the AMD-BA 
Society for the development of avionics systems from 
an industrial architecture viewpoint. The accent is 
placed on the different techniques and tools of simula- 
tion and their integration in a complete and coherent 
workshop. 


127,547 
N91-15729/7/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
‘ A03) 


Aeronautica Macchi S.p.A., Varese (Italy). Flight Me- 
chanics and Automatic Control Dept. 





Aircraft Control System ——-, Synthesis, Analy- 
sis, and Simulation Tools at Aermacchi. ’ 
ee oe L. V. eCiott and C. A. Bonatti. cAug 


90, 10p 
In AGARD, Computer Aided System Design and Simu- 
lation 10 p. 


Three phases of an aircraft control system design are 
presented and discussed. From the preliminary syn- 
thetic design to the nonlinear simulation, the various 
steps proceed through the computational methods 
currently exploited at Aermacchi. Optimal and subopti- 
mal methods are used in the first phase in order to get 
information about control strategies; accurate linear 
— is then performed with complex linear models 
for the continuous and sampled data design. The 
design is completed with three and six degrees of free- 
dom nonlinear simulations in which the complete air- 
=? simulated with an even more complex modeli- 
Za' 


127,548 
N91-15739/6/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 


3 
omnes Advanced Technology Centre, Markham 


NAVPACK: Simulation Tools for Design of High 
Performance Integrated Navigation Systems. 
os Z. Zywiel, J. S. A. Hepburn, and B. M. Scherzinger. 


re 6p 
in AGARD, Computer Aided System Design and Simu- 
lation 6 p. 


The NAVPACK Software Package for navigation sys- 
tems simulation and analysis is described. The funda- 
mental concept of NAVPACK is to create as modular a 
structure for the software as possible, with standard 
interfaces between separate programs and within indi- 
vidual programs. Therefore NAVPACK consists of dis- 
tinct computer programs that perform individual simu- 
lation tasks. These programs are combined as needed 
at the operating system level to perform the required 
processing. The NAVPACK software was successfully 
used for supporting a number of programs. It was used 
in the development of the Helicopter Integrated 
System (HINS). HINS requirements called for a high 
performance, robust, and fault tolerant integrated navi- 
gation system. Elements of NAVPACK were used for 
the development of a very high precision motion com- 
pensation system for high resolution, long range syn- 
thetic aperture radar. The package was also used in 
some work on a recently completed Marine Attitude 
Reference System (MARS), comprising an Inertial 
Navigation System (INS) capable of in motion align- 
ment without aiding sensors. 


127,549 
N91-15741/2/GAR 

(Order as N91-15715/6/GAR, PC Atrs) 
Deutsche Airbus G.m.b.H. Hamburg (Germany, F.R.). 
Use of System Simulation During ths Definition 
Phase of the Passenger Hea gi - MPC75. 
D. Dey, and A. Kroeger. fat hi 
In AGARD, Computer Aided ann Diiles and Simu- 
lation 13 p. 


Some general remarks are presented concerning the 
tasks to be performed during the definition phase of a 
civil passenger aircraft and the importance is given of 
the use of simulation as a design tool. A more detailed 
differentiation of the terms systems and simulation is 
given with the emphasis on real time simulation. The 
present use of simulation in four areas is described: for 
systems engineering and know-how accumulation; for 
aircraft systems automation, monitoring, and handling 
in failure cases; for tests of programmed avionic 
boxes, specially ‘the fly-by-wire system; and for flight 
simulation with and without pilot in the loop. 


127,550 
N91-15745/3/GAR 
(Order as N91-15715/6/GAR, PC _— 


) 
Royal Aerospace Establishment, Farnborough (Eng- 
land). 


Results of Man in the Loop Simulator Experiments 
Using Air-to-Air — Models. 

N. Seavers. cAug 90, 1p 

In AGARD, Computer Aided System Design and Simu- 
lation 1 p. 


Short Range Air-to-Air Missiles (SRAAMS) are an es- 
sential part of any modern fighter aircraft's weapon 


weapon system designs. Some of the experiences 
and results gained from two man in the loop experi- 
a Vole aien of eae ee 
tailed. Various types of air-to-air missiles and aircraft 

— weapon systems were used against a variety of threat 
aircra 


127,551 
N91-15796/6/GAR 
Sheffield Univ. (E ). 
Selection of W 


of in Optimal Control. 
G. S. Virk, and J. M. Tahir. Jun 90, 11p RR-397, 
ETN-91-98525 


A method to design the weighting matrices in the opti- 
mal control of an aircraft is presented. The method is 
a suitable for Hg — multivariable applica- 

nN pri knowledge is available to 
pod the rankings pony the determination of the im- 
portant terms. 


PC A03/MF A01 


Test Facilities & Equipment 


127,552 

pte gy ag PC A04/MF A01 
pater , Inc., San rote pam Obispo, in Cry 
Cost-Effective Use — Vatrogen 

Wind Tunnels, Phase 2. — 
Final Report, Jul. 1987 - Dec. 1990. 

G. E. Mcintosh, D. S. Lombard, K. R. Leonard, and 
G. D. Morhorst. Dec 90, 71p NAS 1.26:182088, D6- 
44238-5, NASA-CR-182088 

Contract NAS1-18481 


nic seal tests were performed and Rulon A was 


i lory 

high internal friction attributed to nutating Rulon inlet 
and outlet valve plates. Replacement of the nutating 
valves with cam-actuated poppet valves improved per- 
formance. However, no net nitrogen reliquefaction was 
achieved due to high internal friction. er soft- 
ware was developed for accurate calculation of nitro- 
gen reliquefaction from a system such as that pro- 
posed. These calculations indicated that practical reli- 
quefaction rates of 15 to 19 percent could be obtained. 
Due to mechanical problems, the nutating expander 
did not demonstrate its feasibility nor it of the 
system. It was concluded that r ign and testing of a 
smaller nutating expander was required to prove con- 
cept feasibility. 


127,553 
N91-15274/4/GAR 
(Order as N91-15212/4/GAR, PC — 


) 
faonden Space and Systems B.V., Amsterdam (Nether- 
ands). 

Development of the Hera Test Facility (HTF). 

A. P. Eggers, and C. Herring. cSep 90, 8p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 435-442. 


The Hera Test Facility (HTF), a two axis zero —_ 
facility which will be used for Hermes Robotic 
(HERA) integration and testing is described. The - 
rent facility concept servo support system is the result 
of system level trade studies, which have shown po- 
tential advantages over the standard flat floor concept. 
The significant advantage is that the test results can 
be used to verify computer models. This is possible 
because the servo supports will introduce very little 
disturbance forces into the arm movement. The servo 
supports simulate a zero gravity on the arm with air 
bearings and minimize the dynamic variables intro- 
duced with drive and leveling subsystems. The weight 
components of the arm are counteracted by constant 
support forces. A pilot facility was built to demonstrate 
the practical application of the servo support concept 
and minimize the technical risk o: implementing a new 
complex system. 


127,556 


AERONAUTICS & AERODYNAMICS 
Test Facilities & Equipment 


127,554 
N91-15732/1/GAR 
(Order as N91-15715/6/GAR, PC a 


03) 
eg Sa cannon Og Luft- und Raumfahrt 
e.V., Brunswick (Germany 

Real-Time Simulation for 
Test Venicie Atthee Advanced Technology Flight 


. In AGARD, Com meee: Atded System Design and Simu- 
2p 


127,555 
N91-15733/9/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A 


03) 
Naval Weapons Center, China Lake, CA. 
Simulation at the Naval 


Bevan, 
In AGARD, Computer Aided ystem Design and Simu- 
lation 7 p. 


(Order as N91-15715/6/GAR, PC A17/MF 
A03 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
o_ Hardware-in-the-Loop Simuia- 


waren k Shuttle). 
K. Alvermann, R. Gandert, and B. Gelhaar. 


er Aided System Design and Simu- 


System simulation is an important task in the develop- 

ment procedure of new and improved flight test vehi- 
cles. In addition to typical off-line and non-real time 

system simulations, special requirements for real time 

ation speed exists for flight simulators. Another 

tion of real time simulation is the so called hard- 

ware in ‘ne loop (HIL) simulation, where reai parts like 

closed loop controllers r - 


at to im improve the m1 mee pendent At 
system, based on the TRANSPUTER 

was designed to achieve real time simulation capabili- 
ties for the FALKE Shuttle. This flight vehicle is a re- 


new aerodynamic flight 
istics of the HIL simulation is 
introduction to the FALKE test technique. Then 
an introduction to TRANSPUTERS is given along with 
a description of the hardware for simulation including 
all the interfaces to the FALKE. The simulation mode! 
is described and its mathematical formulation. 


June 1, 1991 15 





AERONAUTICS & AERODYNAMICS 
Test Facilities & Equipment 


127,557 


N91-15744/6/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Simulation of Nap-of-Earth Flight in Helicopters. 

G. W. Condon. cAug 90, 17p 

in AGARD, Computer Aided System Design and Simu- 
lation 17 p. 


NASA-Ames in conjunction with U.S. Army has con- 
ducted extensive simulation investigations of rotorcraft 
in the nap-of-the-Earth (NOE) environment and has 
developed facility capabilities specifically designed for 
this flight regime. The experience gained to date in ap- 
plying these facilities to the NOE flight regime are re- 
ported along with the results of specific experimental 
investigations conducted to understand the influence 
of both motion and visual scene on the fidelity of NOE 
simulation. Included are comparisons of results from 
concurrent piloted simulation and flight research inves- 
tigations. The results of a recent simulation experiment 
to investigate simulator sickness in this flight regime is 
also discussed. 


127,558 


N91-15746/1/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 


Test Squadron (6515th), Edwards AFB, CA. 
Development of Avionics-intensive, Multi-Sensor 
Cockpits: Simulation Does Not Always Equal Suc- 
cess. 

C. G. Killberg. cAug 90, 8p 

In AGARD, Computer Aided System Design and Simu- 
lation 8 p. 


Simulation provides a critical foundation for the design 
and development of advanced aircraft. Present day 
wind tunnels and aerodynamic computer models are 
generally accurate to within a few percentages of 
actual performance. Simulators appear to provide a 
very accurate model of the environment for large 
transport category aircraft, which operate in compara- 
tively benign conditions. Although the past decade has 
brought significant changes to the design of commer- 
cial airline cockpits, one may recall that for many years 
major commercial aircraft manufacturers tried in vain 
to modernize airline cockpits with significant improve- 
ments in instrument and display design. The use of 
simulation in the design and development of the cock- 
pit man-machine interface for advanced multisensor 
aircraft is not always successful. Certainly simulation 
has been useful in the development of fighter/attack 
aircraft with high integrated cockpits. Some of the rea- 
sons for the failure of simulation to highlight some of 
these problems before a highly integrated fighter flys 
for the first time are examined. 


127,559 


PAT-APPL-7-584 018/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Dual Strain Gage Balance System for Measuring 
Light Loads. 

Patent Application. 

P. W. Roberts. Filed 18 Sep 90, 20p N91-13687/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A dual strain gage balance system for measuring 
normal and axial forces and pitching moment of a 
metric airfoil model imparted by aerodynamic loads ap- 
plied to the airfoil model during wind tunnel testing in- 
cludes a pair of non-metric panels being rigidly con- 
nected to and extending towards each other from op- 
posite sides of the wind tunnel, and a pair of strain 
gage balances, each connected to one of the non- 
metric panels and to one of the opposite ends of the 
metric airfoil model for mounting the metric airfoil 
model between the pair of non-metric panels. Each 
strain gage balance has a first measuring section for 
mounting a first strain gage bridge for measuring 
normal force and pitching moment and a second 
measuring section for mounting a second strain gage 
bridge for measuring axial force. 
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127,560 

DE91006524/GAR PC A04/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Measuring the efficacy of a root biobarrier with x- 
ray computed tomography. Final report. 

Progress rept. 

E. W. Toliner, — C. E. Murphy. 16 Aug 90, 52p 
WSRC-RP-90-82! 

Contract AC09-88SR 18035 

Sponsored by Department of Energy, Washington, DC. 


X-ray computed tomography is a useful tool for investi- 
gating soil physical properties nondestructively. There 
is a need to develop proper calibration relationships 
between soil properties and the x-ray absorption coef- 
ficient. The objective of the work was to evaluate soil 
factors affecting the x-ray absorption coefficient. 
Based on a theoretical analysis, experimental data 
from five soils and on results of several other investi- 
gators, it was concluded that for many applications, 
—— calibration relationship is applicable to a wide 

le of soils. The montmorillinitic clay used in the 

udy required special handling due to the extreme 
prs Be, of this soil upon drying. Knowledge of chem- 
igal composition enables approximations but not exact 
predictions of the x-ray absorption coefficient. The re- 
sults suggested some reasonable alternative to ex- 
haustive calibration for each anticipated soil condition. 
Quantification of root activity in terms of root growth 
and indirectly through water uptake is necessary for 
understanding plant growth dynamics. X-ray computed 
tomography (CT) enables qualitative as well as two 
quantitative outputs, one of which can lead to conclu- 
sions regarding root activity. A greenhouse study in- 
volving soil columns (Lakeland sand, bulk density 1.4 
Mg/m(sup 3)) planted to soybean, Bahiagras, and con- 
trol (no a was conducted in 1989. A treflan 
based on chemical barrier was placed in half of the soil 
column of each species. The mean x-ray absorption 
correlated to water content. Results suggested that 
root presence can also be indirectly inferred based on 
water content drawn down during ping stress 
events. It was concluded that x-ray CT may have a 
niche in soil-water-plant relation studies, particularly 
when plant species have large roots. 35 refs., 13 figs., 
8 tabs. 


Agricultural Economics 


127,561 

PB90-199522/GAR PC A10/MF A02 
Department of Agriculture Extension Service, Wash- 
ington, DC. 

Cooperative Extension Roles and Relationships 
for a New Era: A New Interdependence Model and 
Evaluation Synthesis to Foster Work with Other 
Agencies and Organizations. 

Final rept. 

C. Bennett. Dec 90, 208p 

See also PB90-199530. 


The publication focuses on the U.S. Department of Ag- 
riculture Cooperative Extension roles and relationships 
concerning technologies and practices for agriculture 
and associated environmental and consumer benefits. 
The publication describes roles of and relationships 
among: users of technologies and practices; the Coop- 
erative Extension System; other public sector agen- 
cies, including research agencies; and private sector 
suppliers of information and technology. Seven gener- 
al recommendations for action by Cooperative Exten- 
sion are presented in Part | of the publication. The rec- 
ommendations are based on implications of the new 
interdependence model. Part || of the publication indi- 
cates options for generic approaches and specific ac- 
tions by Extension leaders--at the federal, regional, 
state/university, multicounty, and county levels. The 
options pose better ways to achieve Extension pro- 


gram effectiveness through improving intragency, 
interagency, and interorganizational coordination and 
cooperation. 


127,562 

PB90-199530/GAR PC A05/MF A01 
Department of Agriculture Extension Service, Wash- 
ington, DC. 

Cooperative Extension Roles and Relationships 
for a New Era: Summary. A New Interdependence 
Model and Evaluation ynthesis to Foster Work 
with Other Agencies and Organizations. 

Final rept. 

C. Bennett. Dec 90, 80p 

See also PB90-199522. 


The publication provides a summary of the U.S. De- 
partment of Agriculture Cooperative Extension roles 
and relationships concerning technologies and prac- 
tices for agriculture and associated environmental and 
consumer benefits. The publication describes roles of 
and relationships among: users of technologies and 
practices; the Cooperative Extension System; other 
public sector agencies, including research agencies; 
and private sector suppliers of information and tech- 
nology. Seven general recommendations for action by 
Cooperative Extension are presented in Part | of the 
publication. The recommendations are based on impli- 
cations of the new interdependence model. Part I of 
the publication indicates options for generic approach- 
es and specific actions by Extension leaders--at the 
federal, regional, state/university, multicounty, and 
county levels. These options pose better ways to 
achieve Extension program effectiveness through im- 
proving intragency, interagency, and interorganiza- 
tional coordination and cooperation. 


127,563 

PB91-153056/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Dairy, 
Livestock and Poultry Div. 

Dairy Monthly imports, January 1991. 

Foreign agriculture circular. 

Jan 91, 21p FD-MI-1-91 

See also PB90-169509. 


The U.S. Licensed Cheese Import for January - De- 
cember and other dairy products are included in the 
report 1989 and 1990. 


127,564 

PB91-153080/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Infor- 
mation Div. 

AgExporter: Volume 3, No. 2, February 1991. 

Feb 91, 24p 

See also PB90-171216. 


The magazine is targeted at business firms selling U.S. 
farm products overseas. It provides marketing oppor- 
tunities and profiles for a variety of products and coun- 
tries, as well as developments in trade policy. This 
month’s magazine features Get it on the Export Action: 
Get In on the Export Action With the AgExport Action 
Kit; Trade Assistance for U.S. Agricultural Exporters Is 
Just a Phone Call Away; U.S. Firms Testing the (Bot- 
tled) Water For Exports; Tracking tog ot Trends 
Can Help Take the Wraps Off Export Sales; Promo- 
tions Help the ‘Happy Nut’ Find Its Niche in Pacific 
oa Hungarian Farm Importers Looking Closer at 
uality. 


127,565 

PB91-160432/GAR PC A07/MF A01 
Development Planning and Research Associates, Inc., 
Manhattan, KS. 

Impediments to Small Business Competition in Ag- 
ricultural Service and Marketing Industries. 

Final rept. 

O - Wissman, and D. W. Francke. Aug 86, 131p P- 


Seaman SBA-7208-OA-83 
Sponsored by Small Business Administration, Wash- 
ington, DC. 


The study responds to the concern of the small busi- 
nesses’ role in the food processing and distribution 
sectors. There are three major purposes of the study: 
Document the incidence of small business participa- 
tion in agricultural related industries, i.e., those indus- 
tries between the farmer and the retailer; Estimate the 
extent of small business disappearance and market 
share changes in these industries, both nationally and 
regionally; and Assess the specific federal policies that 





— have he sere affected changes in selected in- 
lustri 


127,566 

PB91-160762/GAR PC A03/MF A01 
pre lb in Agricultural Service, Washington, DC. Grain 
ai 

World Grain Situation and Outlook, February 1991. 
Foreign agriculture circular. 

Feb 91, 35p FG-2-91 

See also PB90-180712. 


The bulletin updates estimates of current and prospec- 
tive worldwide levels of supply, demand, and trade for 
grains and rice. In February, total world imports of 
wheat increased slightly, while corn and rice trade 
forecasts declined by 1.5 million tons and 600,000 
tons, respectively. The U.S. corn export forecast was 
reduced, as competition form feed wheat and Chinese 
corn in key Asian markets continues to dampen U.S. 
corn export prospects. There have been indications 
that, because of current low world wheat prices, an in- 
creasing number of countries are importing wheat as 
= replacement for feed grains for use in livestock 


127,567 

PB91-160770/GAR PC A03/MF A01 
Forei eign os ogee Service, Washington, DC. Grain 
and 

Export Markets for U.S. Grain and Products, Janu- 
ary 1991. 

Foreign agriculture circular. 

Jan 91, 40p EMG-1-91 

See also PB90-180241. 


The circular provides information on consumer prefer- 
ences, needs of foreign buyers, and the supply and 
demand situation in countries around the world for U.S. 
grain and products. It details wheat, coarse grain, and 
rice. The cover highlights China’s changing import re- 
quirements for wheat. 


127,568 

PB91-160788/GAR PC A03/MF A01 
Foreign Agricultural gag Washington, DC. Tobac- 
co, Cotton, and Seeds D 

World Cotton Situation, | February 1991. 

Foreign agriculture circular. 

Feb 91, 45p FC-2-91 

See also PB90-182882. 


The month’s global outlook continues to substantiate a 
tight balance between world cotton supply and 
demand. On the supply side, world production is esti- 
mated at 86.1 million bales, down nearly 1 percent 
from last month’s forecast, but up 8 percent from mar- 
keting year 1989/90. Lower estimated production in 
India, Pakistan, the Soviet Union, and Peru accounts 
for the bulk of the month’s decrease. On the demand 
side, world consumption is estimated at 86.8 million 
bales, up slightly from last month’s estimate, but off 
marginally from the previous year. The largest upward 
adjustment was made in Indonesia due to continued 
strong textile activity. 


127,569 

PB91-160796/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Horti- 
cultural and Tropical Products Div. 

Horticultural Products Review, February 1991. 
Foreign agriculture circular. 

Feb 91, 37p FHORT-2-91 

See also PB90-182890. 


U.S. exports of horticultural products to all countries in 
November 1990 totaled $484.0 million, 11 percent 
above the same month a year earlier. Fresh non-citrus 
fruit, canned and prepared fruit, fresh vegetables, and 
canned vegetables registered the sharpest increases, 
offsettin reases in tree nuts, citrus fruit, and hops 
and oat During the first 2 months (October-No- 
vember) of fiscal 1991, the total value of U.S. horticul- 
tural exports reached a record $1.008 billion. Apples, 
pears, grapes, dried raisins, shelled and prepared al- 
monds, and wine are the largest gainers so far. 
Canada, the European Community, Mexico, and 
Taiwan all saw substantial increases over year earlier 
figures. 


127,570 
PB91-161083/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Sea Grant Coll. 
Program. 
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Agronomy, Horticulture, & Plant Pathology 


omen to Know Southeast Seafood Consumers. 
D. Griffith, J. Johnson, J. Murray, P. Kemp, and K. 
Hart. Nov 90, 16p UNC/SG-90/04 

Grant NA86AA-D-SG046 

Sponsored by National Sea Grant Coll. Program, Silver 
Spring, MD., and Gulf and South Atlantic Fisheries De- 
velopment Foundation, Inc., Tampa, FL. 


The publication summarizes the results of a —— of 
seafood consumer behavior in the Southeast. T! 
study combined a variety of research per 
mal and formal interviews, structured marketing re- 
search techniques and observation of eating habits. 
Using these methods, the researchers achieved a 
comprehensive portrait of seafood consumption in the 
Gulf and South Atlantic region. 


Agricultural Equipment, Facilities, & 
Operations 


127,571 

PB91-160333/GAR PC A07/MF A01 

Agricultural Research Service, Washington, DC 

Neem’s Potential in Pest Ma Programs: 
. Held in 


Cunecne aoe the USDA Neem 
Beltsville, Maryland on April 16-17, 1990. 
: ad _ and R. H. Lawson. 1990, 148p USDA/ 


The publication contains the text of 18 invited papers 
held at Belts- 
Workshop 


presented at the USDA Neem Work 
ville, Maryland on April 16-17, 1990. 
was organized to bring together researchers, primarily 
from North America, who are actively involved in neem 
research. The purpose of the research is to develop 
natural plant products to reduce dependency on syn- 
thetic pesticides. A total of 40 participants, represent- 
ing federal and university research, private industry, 
extension, administration, and grower organizations 
actively contributed to the program. The Workshop 
ended with several discussion sessions addressing 
the current status of research, research priorities, and 
potential cooperation. The publication contains the re- 
sults of research and development only. 


Agriculture Resource Surveys 


127,572 


N91-15437/7/GAR 
(Order as N91-15434/4/GAR, PC A12/MF 
A02 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). 

Inve tion of Vegetation with Multifrequency 
and Multipolarization SAR Systems. 

R. Winter, A. Roth, and T. Bayer. May 90, 16p 

In Its Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 42-57. Original Contains Color Illustrations. 


Investigations of vegetation is conducted by een 
of different types of digital image data and models. As 

a standard application, satellite me are et 
coregistered with existant topographical data and 
stored in the Geographic Information Systems (GIS). 
The usefulness of multiparametric SAR (Synthetic Ap- 
erture Radar) data for vegetation mapping is dis- 
cussed. The multifrequency aspects requires precise 
geocoding. Different application fields with recent re- 
sults are discussed: forest investigations with SIR 
(Spaceborne Imaging Radar)-B data in the southern 
Rhine valley ; extraction of landuse categories in land- 
scape units using two Seasat-SAR scenes 
in the area of Bonn; relief effects on image gray values 
in geocoded Seasat-SAR images; the concept ofa 
remote sensing data base for ecological applications. 


127,573 


N91-15438/5/GAR 
(Order as N91-15434/4/GAR, PC — 
2) 


Bonn Univ. (Germany, F.R.). 


127,575 


Application of Multifrequency and Multipolariza- 
tion Sar Systems in Remote Sensing for Agricul- 


ture. 

W. Kuehbauch. May 90, 19p 

In Dir, Symposium on Applications of Multifrequency/ 
Mu! ition Sar in View of eo (X-Sar for Eos) 
Cgs p 58-76. rearern ins Color Illustrations. 


(Synthetic ‘Seb oradeaee Radar) Ponil for species recog- 
— and yield poe ee crops is re- 
viewed bon as Weated t to fre- 
quency and single t al Peer mee 
ization observations. potential Of vatehie SAR 


systems and of combined optical and microwave sen- 
sors is discussed. 


Agronomy, Horticulture, & Plant 
Pathology 


127,574 
AD-A229 742/2/GAR PC A03/MF A01 
Cold Regions Research and Engineering Lab., Hano- 


ver, NH. 
Fall Seedings for Cold-Climate Reve- 


ial rept. 
C. H. Racine, R. N. Bailey, and A. J. Palazzo. Oct 90, 
11p Rept no. CRREL-90-36 


tating construction sites in the fall requires the 
poe alles y and mulching for either perma- 
. Dormant seedings must be 
ey pot ys in oe fall to prevent germination, while 
permanent seedings must be early 
seedling establishment and avoid wint 
pate for determining optimum seeding dates usii 
= degree-day curves was developed and test 
mane outdoor plots and buried pots in Hanover, New 
Hampshire, were seeded with tall fescue at —— 
during October 1988 and 1989, respectively, and cov- 
ered with either straw mulch or a Typar row cover. Soil 
surface temperatures, germination and growth were 
monitored into the following springs. Fall or a ger- 
mination of fall-sown tall fescue seeds required 
100 GDDs (over 5C), while the development rr a 
second leaf required an additional 70 GDDs. In the ex- 
perimental plots without any cover, these require- 
ments were met with 12 October and 5 October seed- 
ings, respectively; with a Typar cover, seeding dates 
could be delayed by one week. In pots the greatest 
spring yields were obtained under Typar at the earliest 
(5 October) seeding date and the latest dormant seed- 
me date (2 November). Straw mulch applied during the 
fall had little or no effect on the number of growing 
degree-days remaining. However, during the following 
spring, it slowed soil warming and ination of dor- 
mant seedings. The appropriate fall seeding date for 
northern areas can be calculated using a power curve 
for Hanover, New Hampshire: Julian date = 360 x 
(GDDs required) to the minus 0.05 power. (EMK) 


jo 


127,575 
DE91006800/GAR PC A03/MF A01 


Wisconsin Univ.-Madison. Dept. of Botany. 

Measurements of metabolically active inorganic 
phosphate in plants growing in natural and agro- 
nomic and under water stress. Annual 


ept. 
ey. 1988, 14p DOE/ER/60568-2 
Contract FG02-87ER60568 
Sponsored by Department of Energy, Washington, DC. 


At high rates of photosynthesis, the conflicting require- 
ments of adenosine triphosphate (ATP) synthesis for 
phosphate and starch and sucrose synthesis for low 
Lo te, may limit the overall rate of photosynthe- 

his is called feedback limitation of photosynthe- 
= A nonaqueous fractionation technique was used to 
measure stromal phosphate levels without contamina- 
tion from vacuolar te. Under normal condi- 
tions the stromal phosphate level was found to be 
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7mM. Under feedback limited photosynthesis, this 
value dropped to <1mM. In a related study, the effect 
of water stress on photosynthesis was examined. 
Water stress was shown to cause a decrease in total 
leaf photosynthesis, due not to a total loss of photo- 
synthetic ability, but rather due to photosynthesis only 
occurring in patches of the leaf. Water stress was 
shown to cause a reduction in starch and sucrose syn- 
thesis. Since this decline can be reversed by increas- 
ing the CO(sub 2) level around the plant, this is pro- 
posed to be due to closing of stomata due to the water 
stress. (MHB) 


Animal Husbandry & Veterinary 
Medicine 


127,576 

PB91-157230/GAR PC A02/MF A01 
Economic Research Service, Washington, DC. 
Livestock and Poultry Update, January 25, 1991. 
Monthly supplement. 

25 Jan 91, 8p 


The Livestock and Poultry Update is a supplement to 
the Livestock and Poultry Situation and Outlook 
Report and presents current economic trend informa- 
tion that applies to the cattle and poultry industries. In- 
cluded in the update are livestock statistics and trends 
concerning commercial production and slaughter for 
1990 and year-to-date 91; wholesale poultry price 
trends; and U.S. import and export numbers on both 
cattle and poultry. 


Fisheries & Aquaculture 


127,577 

DE91005180/GAR PC AO3/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of rotary drum screens used to protect 
juvenile salmonids in the Yakima River Basin, 
Washington, USA. 

D. A. Neitzel, C. S. Abernethy, and T. J. Clune. Oct 
90, 20p PNL-SA-18629, CONF-9010272-1 

Contracts AC06-76RL01830, Al79-85BP22267 
International symposium on fishways ‘90 in Gifu, Gifu 
(Japan), 8-10 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The purpose of this study is to assess the design and 
operation of rotary drum screens. Chinook salmon On- 
corhynchus tshawytscha and steelhead O. mykiss are 
the potentially affected fish. Cold-branded fish are re- 
leased upstream of the screen facilities. For descaling 
tests, the fish are captured as they exit the facility and 
are examined for injuries, descaling, and post-test 
mortalities. For screen passage tests, nets are placed 
in the irrigation ditch, downstream of the screen facili- 
ties, to determine if fish can pass through or over the 
screens. More than 100 tests have been conducted 
with almost 35,000 fish. Additionally, nearly 2000 
native fish have been evaluated. Usually less than 2% 
of the test fish are injured or dead, and the condition of 
test fish does not differ from the controls. Less than 
2% of the fish pass through or over the screens when 
the screen seals are properly installed and maintained. 


127,578 

DE91006233/GAR PC A07/MF A01 
Washington State Dept. of Fisheries, ap ae 
— fish health monitoring. Annual report, 
1 4 
Hee rept. 

P. Michak, E. Wood, B. Rogers, and K. Amos. May 
90, 150p DOE/BP/63461-4 

Contract BI79-86BP63461 

Sponsored by Department of Energy, Washington, DC. 


Since 1986 Washington Department of Fisheries 
(WDF) has participated in the Columbia Basin Aug- 
mented Fish Health Monitoring a funded by 
Bonneville Power Administration (BPA). This inter- 
agency project was developed to provide a standard- 
ized level of fish health information from all Agencies 
rearing fish in the Columbia Basin. Agencies involved 
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in the project are: WDF, oe Department of 
Wildlife, Oregon Fish and Wildlife, Idaho Fish and 
Game, and the US Fish and Wildlife Service. WDOF has 
actively participated in this project, and completed its 
third year of fish health monitoring, data collection and 
pathogen inspection during 1989. This report will 
present data collected from January 1, 1989 to De- 
cember 31, 1989 and will compare sampling results 
from screening at conta | for viral pathogens and 
bacterial kidney disease (BKD), and evaluation of 
causes of pre-spawning loss. The juvenile analysis will 
include pre-release examination results, mid-term rear- 
ing exam results and evaluation of the Organosomatic 
Analysis completed on stocks. 2 refs., 4 figs., 15 tabs. 


127,579 

DE91006301/GAR PC A04/MF A01 
Idaho Dept. of Fish and Game, Boise. Eagle Fish 
Health Lab. 

Augmented fish health monitoring in Idaho. Annual 
report, 1989-1990. 

Progress rept. 

A. K. Hauck. 1990, 67p DOE/BP/65903-3 

Contract BI79-87BP65903 

Sponsored by Department of Energy, Washington, DC. 


The Idaho augmented fish health monitoring contract 
A179-87BP65903 was awarded in June 1987 and fully 
implemented in January 1988. The third annual report 
of activities serviced under this contract is presented. 
The prevailing fish health problems in 1989 include 
persistent infections caused by infectious pancreatic 
necrosis virus (IPNV), by Myxobolus (Myxosoma) cere- 
bralis, Renibacterium salmoninarum and drug resistant 
aeromonas salmonicida at select hatcheries on 
Idaho’s upper Columbia River tributaries. Administra- 
tive focus during the year was to fill vacant positions 
and still maintain the monitoring effort at levels agreed 
on under contract. Complete diagnostic and inspection 
services were provided to eleven Idaho anadromous 
facilities. The present report describes work done to 
meet contract agreements and summarizes the fish 
health findings of anadromous stocks reared at and 
— to Idaho's facilities during 1989. 5 refs., 1 fig., 
tabs. 


127,580 

DE91006327/GAR PC A03/MF A01 
Oregon Cooperative Fishery Research Unit, Portland. 
Research to identify effective antifungal agents. 
Annual report. 

Progress rept. 

C. Schreck, M. Fitzpatrick, L. L. Marking, J. J. Rach, 
and S. M. Jeffery. Jul 90, 33p DOE/BP/02737-1 
Contract Al79-89BP02737 

Sponsored by Department of Energy, Washington, DC. 


Malachite green is effective in control of fungus on fish 
and fish eggs, but due to suspected teratogenicity its 
use is limited to the treatment of nonfood fish under an 
Investigational New Animal Drug Application held by 
the US Fish and Wildlife Service. Consequently, the 
search for safe and effective aquatic fungicides must 
continue. The objectives of this study invoived the se- 
lection and evaluation of candidate antifungal com- 
pounds on cultured fungus (Saprolegniales), fungus- 
infected eggs of rainbow trout and chinook salmon, 
and finally on adult spring chinook salmon. Minimum 
effective concentrations in vivo and minimum safe 
concentrations were established in order to calculate 
safety indices. Safety indices and hatching success 
were then used to evaluate effectiveness of candidate 
antifungal compounds. The adult rearing facility was 
constructed and tested. Test groups of adult spring 
chinook were established to evaluate the extent of 
fungal infections at the site and the prophylactic ef- 
fects of malachite green and formalin as standards 
against which to compare candidate compounds. 
These tests are ongoing. 6 refs., 2 tabs. 


127,581 
DE91006329/GAR 
Fish Factory, Davis, CA. 
Evaluation of pure oxygen systems at the Willam- 
ette Hatchery. 

Progress rept. 

May 90, 78p DOE/BP/00852-1 

Contract AP79-89BP00852 

Sponsored by Department of Energy, Washington, DC. 


The performance of the pure oxygen columns at the 
Williamette Hatchery was tested during May 1990. The 
columns used at the Williamette Hatchery are based 
on similar units used by the Michigan Department of 
Natural Resources. The absorption efficiency of the 24 


PC A05/MF A01 


and 30 inch Williamette Hatchery Oxygen Transfer 
Columns ranged from 30 to 60%, which is comparable 
to published information on the Michigan columns. In 
general, the performance of the 24 inch column was 
superior to that of the 30 inch column or the Michigan 
columns. The geometry and internal construction of 
the Williamette Hatchery Oxygen Transfer Columns 
differ from the Michigan columns in several important 
ways. The performance of the LHO systems appears 
promising and the purchase and testing of a full-sized 
unit is highly recommended. Additional testing of the 
prototype unit is probably not warranted unless addi- 
tional hardware is installed. 13 refs., 25 figs., 2 tabs. 


127,582 

PB91-153569/GAR PC A03/MF A01 
National Marine Fisheries Service, Miami, FL. Ocean- 
ics Pelagic Resources Div. 

Big Game Fishing in Northern Gulf of Mexico 
during 1989. 

Technical memo. 

P. J. Pristas, and A. M. Avrigian. Jan 91, 26p MIA- 
89/90-20, NOAA-TM-NMFS-SEFC-273 

See also PB90-220443. 


The National Marine Fisheries Service (NMFS), while 
conducting exploratory longline fishing off the Louisi- 
ana coast in the northern Gulf of Mexico, caught mar- 
lins (blue marlin, Makaira nigricans; white marlin, Te- 
trapturus albidus) and sailfish (Istiophorus platypterus) 
in abundances not previously anticipated. The discov- 
ery generated an interest in big game fishing in the 
northcentral Gulf. The recreational billfishing survey 
was initiated to collect data for estimations of species 
abundance and distribution and to provide information 
about the biology and habitat preferences of these 
fishes. On-site survey methods were conducted to col- 
lect pertinent billfishing data at major ports and big 
game fishing events throughout the northern Gulf. In 
the report, data are generally listed for the three pri- 
mary regions: northwestern, northcentral, and north- 
eastern Gulf of Mexico. 


127,583 

PB91-159483/GAR PC A14/MF A02 
New Mexico Water Resources Research Inst., Las 
Cruces. 

Riofish: A Fishery Management Planning Model for 
New Mexico Reservoirs. 

Technical completion rept. 

R. Cole, T. Ward, F. Ward, R. Deitner, and S. Bolton. 
Dec 90, 311p WRRI-253 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The report describes a sportfishery planning model, 
RIOFISH, developed for use in large New Mexico res- 
ervoirs. RIOFISH is a comprehensive planning tool 
that simulates a fishery planning system including pro- 
cedural input, the socioecosystem, and outputs per- 
taining to fishing opportunity and angler benefit. RIO- 
FISH organizes information into simulations of reser- 
voir inventories and can be used to forecast resource 
and angler response to management strategies ap- 
plied in different possible planning environments. The 
model also may be used to facilitate decisions based 
on anticipated angler benefit and agency management 
costs. RIOFISH simulates hydrologic, biologic and so- 
cioeconomic interactions in 16 large reservoir fisheries 
of the Rio Grande and the Canadian, Pecos and San 
Juan rivers. RIOFISH is run reiteratively, with each 
subsequent model scenario contrasted with an initial 
reference run. 


127,584 

PB91-160846/GAR PC A07/MF A01 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Seasonal Distribution Patterns of Commercial 
Landings of 45 Species off the Northeastern 
United States during 1977-88. 

Technical memo. 

S. Chang. Oct 90, 136p NOAA-TM-NMFS-F/NEC-78 


Seasonal distribution patterns of commercial landings 
of 45 finfish and shellfish species off the northeastern 
United States are analyzed using commercial weigh- 
out landings statistics collected by the Northeast Fish- 
eries Center (NEFC) during 1977-88. Plots of the aver- 
age quarterly commercial landings of each species are 
presented, with each plot showing the seasonal distri- 
bution of average landings over the 12-year period 
within 10-minute squares of latitude and longitude. 
Landings reported only to 30 minutes of latitude and 





longitude are prorated to 10-minute squares based on 
the distribution of landings that were reported to the 
finer scale. Comparisons are made with similar plots 
which are based on NEFC bottom trawl survey catch 
data, and which were previously published by others. 
Suggestions are made for the preparation of additional 
plots which would facilitate other comparisons be- 
tween the commercial and survey data. 


127,585 

PBS1-161075/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Sea Grant Coll. 
Program. 

Clam Gardening: A Manual for the Small-Scale 
Clam Operation in North Carolina. 

P. S. Kemp, and C. R. Edgerton. 1991, 38p UNC/ 
SG-91/02 

Grant NA90AA-0-SG062 

Sponsored ‘od National = Grant Coll. Program, Silver 
Spring, MD. 


Hard clams, Mercenaria mercenaria, are bringing 
record prices in seafood markets. The booklet ad- 
dresses the culture of the northern hard clam which 
inhabits the East Coast of the United States. It also 
deals with potential problems in obtaining leases and 
provides basic information needed for a successful 
clam garden. Clam gardening is a form of aquaculture 
in which seed, or baby clams, are raised on estuarine 
bottom leased from the state. The clams feed on natu- 
rally occurring food and are protected from predators 
until they reach a marketable size. 


127,586 
PB91-161158/GAR PC A03/MF A014 
American Embassy, Dakar (Senegal). 

Industrial Outlook Report: Fishing Industry-Sen- 
egal, October 1990. 

Oct 90, 18p 

See also PB89-114102. Sponsored by National Marine 
Fisheries Service, Silver Spring, M 


Senegal’s principal foreign exchange earner is the 
fishing sector. Artisanal fishing is continuing its dynam- 
ic growth and currently represents about 70% of total 
fish exports. Industrial vessels are increasingly being 
transformed into more efficient (and more ecologically- 
damaging) ships, while fishing enterprises which can 
afford the investment are upgrading their facilities to 
improve overall competitiveness and to position them- 
selves to retain access to European markets when 
new European Community-wide (EC) sanitation regu. 
lations on imported fish & into effect in 1993. 
Government of Senegal (GOS) has made great strides 
in strengthening fishing laws and in bolstering fisheries 
regulation enforcement capability to control illegal fish- 
ing and to monitor the catch of foreign fleets. Unfortu- 
nately, the resources available for financing the gov- 
ernment’s surveillance and monitoring effort are not 
sufficient. Until priority is placed on stopping over-ex- 
ploitation by artisanal as well as industrial vessels, the 
GOS will lose valuable resources. 


Food Technology 


127,587 

DE91746277/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Energiansaeaestoe kasvisten ja hedelmien jalos- 
tuslaitoksissa. (Energy conservation in vegetables 
and fruit processing ogy ss 

O. Taimisto, H. Salomaa, M. Saari, J. Vainionpaeae, 
and M. Mokkila. 1989, 60p NEI-Fl-126 

In Finnish. 

U.S. Sales Only. 


Energy conservation in vegetable and fruit processing 
industry were studied. Energy consumption of different 
processes in two factories were measured and the 
annual energy balance was calculated to the both fac- 
tories. Feasibility of different energy conservation 
measures in other similar factories can be observed 
and utilised in investment calculations. Products of the 
two factories were quite similar, but manufacturing 
processes varied. This made possible to study differ- 
ent energy conservation measures. Measurements in 
the two factories were done in two periods: two weeks 
in winter and eight weeks in autumn after harvest. The 
aim was that average production and required energy 
consumption could be found. According to this re- 
search most promising energy conservation measures 


were heat recovery from exhaust air, improved proc- 
essing techniques e.g. improving steam thightness, 
which makes possible to recover heat efficiently from 
exhaust air and reduces moisture damages in con- 
structions, condensate recovery. 


127,588 


PAT-APPL-7-549 988/GAR PC NO3/MF A01 
Agricultural Research Service, Washington, DC. 
Removal of Cholesterol from Butter Oil with Reus- 
able Polymer Supported Digitonin. 

Patent Application. 

T. J. Micich. Filed 9 Jul 90, 29p PB91-155671 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to products for affinity purifica- 
tion products and methods for their use in the removal 
of cholesterol from dairy foods butter oil. It is an object 
of the invention to provide reusable polymer supports 
to which is bound a molecule having a selective affinity 
for cholesterol. It is another object of the invention to 
provide methods for the removal of cholesterol from 
dairy products, particularly butter oil. A carboxy pop- 
corn polymer (0.3% Divinyibenzene) and carboxy- 
methyl polystyrene (2% Divinylbenzene) resin were 
esterified with a molecule having a specific binding af- 
finity for cholesterol. The resulting binding product was 
treated with solutions of butter oil resulting in choles- 
terol removal. 


127,589 


PATENT-4 996 063 Not available NTIS 
Department of Agriculture, Washington, DC. 

Method for Making a Soluble Dietary Fiber Compo- 
sition from Oats. 

Patent. 

G. F. Inglett. Filed 30 Jun 89, patented 26 Feb 91, 
1p PB91-156760, PAT-APPL-7-373 978 

Supersedes PB90-113655. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Water-soluble dietary fiber compositions can be pre- 
pared by treatment of oat-milled products with alpha- 
amylases. The dietary fiber compositions are colorless 
and devoid of inherent undesirable flavors and are, 
therefore, uniquely suitable for use in a variety of 
foods. 


127,590 


PB91-159848/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Strengthening of the Technological Capability of 
the Thai Packaging Center. Technical Report: De- 
velopment of Packaging for Distribution of Fresh 
Fruits and Vegetables. 

E. Pichler. 29 Jun 90, 74p V-90-86225, UNIDO-DP/ 
ID/SER.A/1367 

Sponsored by Government of Thailand, Bangkok. 


Dimensions and performance specifications of boxes 
for domestic and regional (neighboring countries) dis- 
tribution of fruits, vegetables and fisheries products 
are defined. Procedures for testing are proposed. 
Boxes and a basket were designed to be made out of 
wood and bamboo. Yang Para (Hevea brasiliensis) 
wood is indicated. Criteria for dimensions are based in 
observed conditions of distribution (handling, transpor- 
tation, storage) with the improvement of certain condi- 
tions (easier handling, nesting, heigher stacking) and 
foreseen possibilities of palletization (ISO sizes). Crite- 
ria for performance testing are based in discussion of 
traditional test methods, adapted to possibilities of the 
country, specially considering the capabilities of the 
Thai Packaging Centre. 


127,593 
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127,591 
N91-15204/1/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 
Universidad Nacional Autonoma de Mexico, Mexico 
City. Inst. de Astronomia. 


ger. cJun 90, 3p 
in Esa, geerae Papers from the Seminar Mirando al 
Espacio p 59-61. 


Data acquired with satellites is obtained by the astron- 
omer either by writing a proposal for guest observa- 
tions in which he deurwinas what sources are to be 

observed or he makes use of data which is available 
through a data bank. A list of papers published by 
Mexican astronomers involving use of satellite data is 
included. The bibliography is divided into spectral 
bands: International Ultraviolet Explorer, X-ray obser- 
vations and infrared satellites. 


127,592 

PAT-APPL-7-545 220/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, 

saan AL. George C. Marshall Space Flight 
nter. 

oe Magnification Glancing Incidence X Ray 


Pusat Application. 

R. Hoover. Filed 28 Jun 90, 22p N91-14096/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A multispectral glancing incidence x ray telescope is 
disclosed, which capable of broadband, high resolu- 
tion imaging of solar and stellar x ray and extreme ul- 
traviolet radiation sources includes a primary optical 
system which focuses the incoming radiation to a pri- 
mary focus. Two or more ellipsoidal mirrors are posi- 
tioned behind the primary focus at an inclination to the 
optical axis, each mirror having a concave surface 
coated with a multilayer synthetic microstructure coat- 
ing to reflect a desired wavelength. The ellipsoidal mir- 
rors are segments of respective ellipsoids having a 
common first focus coincident with the primary focus. 
A detector such as an x ray sensitive photographic film 
is positioned at the second focus of each of the ellip- 
soids so that each of the ellipsoidal mirrors may reflect 
the image at the first focus to the detector. In one em- 
bodiment the mirrors are inclined at different angles 
and has its respective second focus at a different loca- 

tion, separate detectors being located at the respec- 

tive second focus. The mirrors are arranged so that the 
magnification and field of view differ, and a solenoid 
activated arm may withdraw at least one mirror from 
the beam to select the mirror upon which the beam is 
to impinge so that selected magnifications and fields of 
view may be detected. 


Astrophysics 


127,593 

DE91006381/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Late-time cosmological phase tra transitions. 

D. N. Schramm. Nov 90, 31p FNAL/C-90/245-A, 
CONF-9009325-4 

Contract AC02-76CH03000, Grant AST88-22595 
International Union of Pure and Applied Physics 
(IUPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 
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It is shown that be potential galaxy formation and 
scale structure problems of existing at 
high redshifts (Z Gente 9), structures existing on 
scales of 100M pc as well as velocity flows on such 
scales, and minimal microwave anisotropies ((Delta)T/ 
1) (ep ae Dad It) be oe 4 (minus)5) can be solved if the 
— structure form in a vacuum 
Shes Tension after ape, d It is argued that the 
basic physics of such a phase is no more 
exotic than that utilized in the a traditional GUT 
— phase transitions, and that, just as in the GUT 
case, significant random gaussian fluctuations and/or 
topological defects can form. Scale lengths of 
(approximately)100M pc for large-scale structure as 
well as (approximately)1 M pc for galaxy formation 
occur naturally. Possible support for new physics that 
might be associated with such a late-time transition 
comes from the preliminary results of the SAGE solar 
neutrino experiment, implying neutrino flavor mixing 
with values similar to those required for a late-time 
transition. It is also noted that a see-saw model for the 
neutrino masses might also imply a tau neutrino mass 
that is an ideal hot dark matter candidate. However, in 
general either hot or cold dark matter can be consist- 
ent with a late-time transition. 47 refs., 2 figs. 


127,594 
DE$1006686/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Analysis of gamma-ray burst energy spectra. Final 
report, January 15, 1990-August 31, 1990. 
Progress rept. 
. Hurley. 1990, ‘= UCRL-CR-105803 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This —_ summarizes the work carried out under 
LLNL tract Number B108527, subcontracted by 
the Regents of the University of California at Berkeley. 
The research carried out under this contract includes 
assisting in the data analysis for the Prognoz-9 mis- 
sion, linking results of the computer codes to the Prog- 
noz-9 data library in order to study the spectral shape 
and evolution of cosmic gamma-ray burst energy spec- 
tra, and using the results of this study to help to deter- 
mine or constrain the p! — conditions at the 
gamma-ray bursts sources. The results of this work led 
to several publications that have shed considerable in- 
sight into the gamma-ray burst mystery, and gives a 
new diagnostic for determining the nature of gamma- 
ray burst sources. The outcome of this work also pro- 
vides a new spectral form for studying the temporal 
evolution and spectral behavior of gamma-ray bursts. 


127,595 

DE91006854/GAR 
California Univ., Berkeley. 
High energy physics and competeey: Progress 
report, (June 1, 1987-May 31, 1988). 

- “4 Silk, and M. Davis. 1988, '23p DOE/ER/40161- 


Contract FG03-84ER40161 
Sponsored by Department of Energy, Washington, DC. 


This research will focus on the implications of recent 
theories and experiments in high energy physics for 
the evolution of the early Universe, and on the con- 
straints that cosmological considerations can place on 
such theories. Several problems are under investiga- 
tion, including the development of constraints on the 
inflationary predictions of scale-free primordial fluctua- 
tions in a universe at critical closure density by study- 
ing their linear and non-linear evolution after they re- 
enter the particle horizon. We will examine the observ- 
able imprint of primordial density fluctuations on the 
cosmic microwave background radiation in curved 
cosmological models. Most astronomical evidence 
points to an open universe: one of our goals is to rec- 
oncile this conclusion with the particle physics input. 
We will investigate the response of the matter distribu- 
tion to a network of cosmic strings produced during an 
early symmetry--breaking transition, and compute the 
resulting cosmic microwave background anisotropies. 
We will simulate the formation of large--scale struc- 
tures whose dynamics are dominated by weakly inter- 
acting particles such as axions massive neutrinos or 
photinos in order to model the formation of galaxies, 
galaxy clusters and superclusters. We will study the 
distortions in the microwave background radiation, 
— spectral and angular, that are produced by ion- 
of alex associated with forming clusters and groups 
jaxies. We will also study constraints on exotic 
Sine mechanisms involving axions and majorons 
set by stellar evolution and the en input into low 
mass stars by cold dark matter annihilation in galactic 
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nuclei. We will compute the detailed gamma ray spec- 
trum predicted by various cold dark matter candidates 
undergoing annihilation in the galactic halo and bulge. 


127,596 

DE$1006855/GAR 
California Univ., Berkeley. 
= energy physics and ot tech- 


ical progress report), June 1989. 
om Silk, and M. Davis. 1989, ap. DOE/ER/40161- 


Contract FG03-84ER40161 
Sponsored by Department of Energy, Washington, DC. 


This research will focus on the implications of recent 
and experiments in high energy physics for 

the evolution of the early Universe, and on the con- 
straints that cosmological considerations can place on 
such theories. Several problems are under investiga- 
tion, including the development of constraints on the 
inflationary predictions of scale--free primordial fluctu- 
ations in a universe at critical closure density by study- 
ing their linear and non-linear evolution after they re- 
enter the particle horizon. We will examine the observ- 
able imprint of primordial density fluctuations on the 
cosmic microwave background radiation curved cos- 
mological models. Most astronomical evidence points 
to an open universe: one of our goals is to reconcile 
this conclusion with the particle physics input. We will 
investigate the response of the matter distribution to a 
ne of cosmic strings produced during an early 
symmetry-breaking transition, and compute the result- 
ing cosmic microwave background anisotropies. We 
ill simulate the formation of large-scale structures 
whose dynamics are dominated by weakly interacting 
particles such as axions, massive neutrinos or pho- 
tinos in order to model the formation of galaxies, 
galaxy clusters and superciusters. We will study of the 
distortions in the microwave background radiation, 
both spectral and angular, that are produced by ion- 
_ jas associated with forming clusters and groups 
galaxies. We will also study constraints on exotic 
cone mechanisms involving axions and majorons 
set by stellar evolution and the energy input into low 
mass stars by cold dark matter annihilation galactic 
nuclei. We will compute the detailed gamma ray spec- 
trum predicted by various cold dark matter candidates 
undergoing annihilation in the galactic halo and bulge. 
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127,597 
DE91006856/GAR 
California Univ., Berkeley. 
High energy physics and cosmology. (Annual tech- 
nical progress report), July 1, 1990-May 31, 1991. 
J. |. Silk, and M. Davis. 1991, 20p DOE/ER/40161- 


T4 
Contract FGO3-84ER40161 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: annihila- 
tions in the galactic halo; cosmic microwave back- 
ground; stars as particle physics laboratories; large 
scale structure; galaxy formation; and non-topological 
solutions. (LSP) 
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127,598 

DE$1007132/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Solar variations and their influence on trends in 
upper stratospheric ozone and temperature. 

D. J. Wuebbles, D. E. Kinnison, and J. L. Lean. Oct 
90, 18p UCRL-JC-106108, CONF-910143-4 

Contract W-7405-ENG-48 

Annual meeting of American Meteorological Society 
(71st), New Orleans, LA (USA), 13-18 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Over the past decade, knowledge of the magnitude 
and temporal structure of the variations in the sun’s 
ultraviolet irradiance has increased steadily. A number 
of theoretical modeling studies have shown that 
changes in the solar ultraviolet flux during the 11-year 
solar cycle can have a significant effect on strato- 
spheric ozone concentrations. With the exception of 
Brasseur et al., who examined a very broad range of 
solar flux variations, all of these studies assumed 
much larger changes in the ultraviolet flux than meas- 
urements now indicate. These studies either calculat- 
ed the steady-state effect at solar maximum and solar 
minimum or assumed sinusoidal variations in the solar 
flux changes with time. It is now possible to narrow the 
uncertainty range of the expected effects on upper 
stratospheric ozone and temperature resulting from 


the 11-year solar cycle. A more accurate representa- 
tion of the solar flux changes with time is used in this 
analysis, as compared to previous published studies. 
This study also evaluates the relative roles of solar flux 
variations and increasing concentrations of long-lived 
trace gases in determining the observed trends in 
upper stratospheric ozone and temperature. The LLNL 
two-dimensional chemical-radiative-transport model of 
the global atmosphere is used to evaluate the com- 
bined effects on the stratosphere from changes in 
solar ultraviolet irradiances and trace gas concentra- 
tions over the last several decades. Derived trends in 
upper stratospheric ozone concentrations and temper- 
ature are then compared with available analyses of 
ground-based and satellite measurements over this 
time period. 


127,599 

N91-15190/2/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. 

Experimental and Theoretical Research in High 
Astrophysics. 

Final Report, 1 Jan. 1988 - 31 Dec. 1990. 

G. W. Clark. 30 Nov 90, 23p NAS 1.26:187634, 

NASA-CR-187634 

Grant NSG-7643 


NASA grants to MIT for investigations in experimental 
and theoretical high energy astrophysics have, over 
the years, nurtured the infrastructure development and 
experimental activities that have led to successful pro- 
posals for the OSO 7, SAS 3, HEAO 1, and HEAO 2 
missions and to the achievements in high energy as- 
trophysics of the MIT Group. This report consists of 
excerpts from the progress reports of 1988 through 
1990 that have been submitted as a regular feature of 
the renewal requests. These excerpts convey the 
flavor of the grant-supported activities, and a sense of 
the progress that has been made in each of the areas 
investigations. 


127,600 
N91-15205/8/GAR 
(Order as N91-15192/8/GAR, PC — 
01) 


Universidad Nacional Autonoma de Mexico, Mexico 
City. Inst. de Geofisica. 

Space Physics Research in Mexico. 

H. Perez-de-tejada, J. A. Otaola, J. F. Valdes-galicia, 

S. Bravo, and R. Perez-enriquez. cJun 90, 9p 

In Esa, Some Papers from the Seminar Mirando al 
Espacio p 63-71. 


A general description of the research conducted over 
the last 10 years by the Space Physics Group of the 
Institute of Geophysics of the National University of 
Mexico is presented. Main activities include solar phys- 
ics, cosmic rays physics, solar wind and interplanetary 
medium, magnetospheric physics, and planetology. 


127,601 
N91-15954/1/GAR 
Michigan Univ., Ann Arbor. 
Analysis cf CCD Images of the Coma of Comet 
pe 

Final Report, Oct. 1989 - Sep. 1990. 

M. Combi. “Sag 90, 13p NAS 1.26:187725, NASA- 
CR-187725 

Contract NAGW-1907 


The analysis of selected CCD images of the coma of 
comet P/Halley is presented. The images were taken 
using specially designed filters that isolate regions of a 
comet's spectrum such that only sunlight which has 
been scattered by the dust in the coma is recorded. 
The modeling analysis objective is to make use of the 
skills developed in the development of Monte Carlo 
particle trajectory models for the distributions of gas 
species in cometary comae and to use those models 
as a basis for a new dust coma model. This model will 
include a self-consistant picture of the time-dependent 
dusty-gas dynamics of the inner coma and the three- 
dimensional time-dependent trajectories of the dust 
particles under the influence of solar gravity and solar 
radiation pressure in the outer coma. The model is in- 
tended to be used as a tool to analyze selected images 
from the two sets of CCD images with the hope that it 
will help the understanding of the effects of a number 
of important processes on the spatial morphology of 
the observed dust coma. The processes of importance 
to the observed dust coma include: (1) the dust particle 
size distribution function; (2) the terminal velocities of 
various sized dust particles in the inner coma; (3) the 
radiation scattering properties of dust particles, which 
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are important both in terms of the observe scattered 
radiation and the radiation pressure acceleration on 
dust particles; (4) the fragmentation and/or vaporiza- 
tion of dust particles; and (5) the relative importance of 
CHON and silicate dust particles as they contribute 
both to the dusty-gasdynamics in the inner coma (that 
produce the dust particle terminal velocities) and to the 

observed spatial morphology on the outer dust coma. 


127,602 

N91-15955/8/GAR PC A04/MF A01 
ichigan Univ., Ann Arbor. 

Distri of Gas in the —_ a of Comets. 

Final Report, Nov. 1989 - Oct. 1 

M. Combi. Dec 90, 55p NAS 1 26 187723, NASA- 

CR-187723 

Contract NAGW-1907 


In order to understand the physical and chemical proc- 
esses which produce the observed spatial morph 

of the cometary coma, it is necessary to analyze 
servational data with physically meaningful models. 
Thus, a coupled program of theoretical modeling and 
complementary observational data analysis was un- 
dertaken regarding the spatial distributions of neutral 
gases in the coma. More, specifically, the particular 
topics of interest are: (1) the theoretical modeling of 
the nonequilibrium dynamics of the inner coma with 
emphasis on the region of the coma from the transition 
from collisional fluid flow out to the free-flow region 
and on observable conditions in the coma (i.e., density, 
outflow speed, and temperature); and (2) the model 
analysis of an important set of aon CCD spectra of 
comets. The side-by-side development of models 
along with the observation and ave of data is an 
important and integral part of this project. The scientif- 
ic community has in hand valuable observational and 
in situ data regarding one comet, Halley. It is important 
to use Halley as the benchmark by which other re- 
motely observed comet data can be understood. 
Therefore, the self-consistant analysis of data with ap- 
propriate models is of the utmost importance. The data 
analysis work includes the analysis of the spatial pro- 
files of (Ol), NH2, CN, and C2. 


127,603 

N91-15968/1/GAR 

Alabama A and M Univ., Normal. 
Model of Jovian F Region lonosphere (Jovian lon- 
osphere Model in Offset Dipole Approximation). 
(Revised). 

Annual Report No. 2 

A. Tan. Oct 90, 31p NAS 1.26:187683, AAMU-NAG- 
90-2, NASA-CR-187683 

Contract NAGW-1067 


The geomagnetic control of the Earth’s atmosphere is 
well understood. In the F-region and the topside ionos- 
phere, non-electrical forces transport plasma along 
the magnetic field lines only. In consequence, the 
worldwide distribution of ionization is strongly depend- 
ent on the dip angle. For example, the equatorial 
anomaly is roughly symmetrical about the dipole equa- 
tor rather than the geographic. The same appears to 
be the case in the Jovian ionosphere (Mahajan, 1981). 
The influence of the magnetic field of Jupiter on its ion- 
ization pattern is one of several outstanding topics 
which need to be studied. Tan (1986) investigated the 
formation of the equatorial anomaly in the Jovian ion- 
osphere under a centered dipole model. Tan (1988) 
further studied the effect of the tilt of the Jovian dipole. 
The results were in broad agreement with those of a 
diffusive equilibrium model (Tan and Wu, 1981). An off- 
centered dipole model is constructed and its effects on 
the ionization pattern are investigated. 
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127,604 

PB91-158956 Not available NTIS 
National Inst. of Standards and Technol (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 
Working Group 1: Atomic Spectra and Wavelength 
Standards. 

Final rept. 

W. C. Martin. 1988, 7p 

Pub. in Transactions of the International Astronomical 
Union, vXXA p111-117 1988. 


The bibliographic report describes atomic spectrosco- 
pic research and data of interest for astronomy. It 
covers the past 3 years. 


127,605 
PB91-160713/GAR PC A07/MF A01 
National Geophysical Data Center, Boulder, CO. 


Solar-Geophysical Data Number 551, July 1990. 
Part 1 (Prompt Reports). Data for June, May 1990 
and Late Data. 


H. E. Coffey. Jul 90, 148p SGD-551-PT-1 
See also PB90-258799 and Part 2, PB91-160721. 


Contents: 

Detailed index for 1989-1990; 

Data for June 1990--Solar-terrestrial environment, 
IUWDS alert periods (Advance and worldwide), 
Solar activity indices, Solar flares, Solar radio 
emission, Stanford mean solar magnetic field; 

Data for May 1990--Solar active regions, Sudden 
ionospheric disturbances, Solar radio spectral 
observations, Cosmic ray measurements by 
neutron monitor, Geomagnetic indices; 

Late data--Geomagnetic indices February-April 
— commencements/solar flare 
effects. 


127,606 


PB91-160721/GAR PC A05/MF A01 


National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 551, July 1990. 
Part 2 Saecere R 


eports). Data for January 


: aia 90, 83p 0, 83p SGD-551 -PT-2 
See also PB90-258807 and Part 1, PB91-160713. 


Contents: 

Detailed index for 1989-1990; 

Data for January 1990--Solar flares, Solar radio 
bursts at fixed frequencies, Interplanetary solar 
particles and plasma, Solar x-ray radiation 
from GOES satellite graphs, Mass ejections 
from the sun, Active prominences and 
filaments; 

Miscellaneous data--Solar irradiance 1989. 
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AD-P006 176/2/GAR PC A02/MF A01 

Lowell Univ., MA. Center for Atmospheric Research. 

Portable lonosonde in Support of Reliable Com- 

munications. 

D. M. Haines, D. F. Kitrosser, B. W. Reinisch, and F. 

J. Gorman. cSep 89, 8p 

This article is from ‘Operational Decision Aids for Ex- 

_ or Mitigating Electromagnetic Propagation Ef- 
D-A215 917, p32-1 thru 32-8. 

Availability: This paper covered by copyright. 


The temporal and spatial variations in ionospheric 
structure have frustrated the efforts of communica- 
tions and radar system operators who base their fre- 
quency management decisions on monthly mean pre- 
dictions or computer based models. The University of 
Lowell Center for Atmospheric Research, in coopera- 
tion with the U.S. Army Communications-Electronics 
Command, has now produced a low power miniature 
version of its Digisonde sounders capable of making 
real-time on-site measurements to support communi- 
cations or surveillance operations. The system com- 
pensates for a low power transmitter by employing in- 
trapulse phase coding, digital pulse compression and 
Doppler integration. The data acquisition, control, 
signal processing, display, storage and automatic data 
analysis functions have all been condensed into a 
single multi-tasking, multiple processor computer 
system while the analog circuitry has been condensed 
and simplified by use of reduced transmitter power, 
wide bandwidth devices, and commercially available 
PC expansion boards. 


127,608 


N91-15648/9/GAR PC A06/MF A01 
Swedish Inst. of Space Physics, Kiruna (Sweden). 


127,610 
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Electrodynamics of the Auroral E Region. 
S. Kierkwood. Oct 90, 114p IRF-SR-205, ISBN-91- 
7174-530-0 


This study cose sash clonsst to Earth, of the inter- 
rodaced a in the 
A number 


initial calibration of the 
radar, and some measurements of the 


substorms and aurorally associated sporadic E layers. 


127,609 
N91-15953/3/GAR 
National Aer 
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‘onautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 


Characteristics of Trapped Proton Anisotropy at 
reedom Altitudes. 


Space 

T. W. Armstrong, B. L. Colborn, and J. W. Watts. Oct 
90, 31p NAS 1.26:184061, SAIC-90/1474, NASA- 
CR-184061 

Contract NAS8-37916 


The ionizing radiation dose for 
orbit (LEO) is produced pe ee tons trapped in 
the Earth’s magnetic field | Celi data Meese anon 
ing this radiation environment assume the pro- 
tons to have an isotropic angular distribution, although 
the fluxes are actually highly anisotropic in LEO. The 
general nature of this directionality is understood theo- 
retically and has been observed by several satellites. 
The anisotropy of the trapped proton exposure has not 
been an important practical consideration for most 
previous LEO missions because the random space- 
craft orientation during passage through the radiation 
belt ‘averages out’ the anisotropy. Thus, in spite of the 
actual exposure anisotropy, cumulative radiation ef- 
fects over many orbits can be predicted as if the envi- 
ronment were isotropic when the spacecraft orienta- 
tion is variable during exposure. However, e Sta- 
tion Freedom will be gravity gradient stabilized to 
reduce drag, and, due to this fixed orientation, the cu- 
mulative incident proton flux will remain anisotropic. 
The anisotropy could potentially influence several as- 
pects of Space Station design and operation, such as 
the appropriate location for radiation sensitive compo- 
nents and experiments, location of workstations and 
sleeping quarters, and the design and placement of ra- 
diation monitors. Also, on-board mass could possible 
be utilized to counteract the anisotropy effects and 
reduce the dose exposure. Until recently only omnidir- 
ectional data bases for the trapped proton environ- 
ment were available. However, a method to predict 
orbit-average, angular dependent (‘vector’) trapped 
proton flux spectra has been developed from the 
standard omnidirectional trapped proton data bases. 
This method was used to characterize the tr: 
proton anisotropy for the Space Station orbit (28.5 
degree inclination, circular) in terms of its dependence 
on altitude, solar cycle modulation (solar minimum vs. 
solar maximum), shielding thickness, and radiation 
effect (silicon rad and rem dose). 
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127,610 

DE91006252/GAR PC A06/MF A01 
Oregon State Univ., Corvallis. Energy Resources Re- 
search Lab. 

Ambient weather model research and develop- 
ment. Final — 

Progress rept. 

S. N. Walker, and J. E. Wade. 31 Aug 90, 113p BPA- 
90-39 


Contract BI79-89BP01429 
Sponsored by Department of Energy, Washington, DC. 


Ratings for Bonneville Power Administration (BPA) 
transmission lines are based upon the IEEE Standard 
for Calculation of Bare Overhead Conductor Tempera- 
tures and Ampacity under Steady-State Conditions 
(1985). This steady-state model is very sensitive to the 
ambient weather conditions of temperature and wind 
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speed. The model does not account for wind a. tur- 
bulence, or conductor roughness as proposed by 
Davis (1976) for a real time rating — The objec 

tive of this research has been to determine tn toe how 
conservative the present rating system is for typical 
ambient weather conditions, (2) develop a probability- 
based methodology, (3) compile available weather 
data into a compatible format, and (4) apply the rating 
methodology to a hypothetical line. The potential ben- 
efit from this research is to rate transmission lines sta- 
tistically which will allow BPA to take advantage of any 
unknown thermal capacity. The present deterministic 
weather model is conservative overall and studies sug- 
gest a refined model will uncover additional unknown 
capacity. 14 refs., 40 figs., 7 tabs. 


127,611 

DE$1006706/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Zonal statistics in GCM/GCM/Data intercompari- 


sons. 

S. L. Grotch. Nov 90, 18p UCRL-JC-105745, CONF- 
9010277-2 

Contract W-7405-ENG-48 

Annual climate diagnostics workshop (15th), Asheville, 
NC (USA), 19 Oct - 2 Nov 1990. Sponsored by Depart- 
ment of Ener: "0. , Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Comparisons of general circulation model (GCM) re- 
sults with each other and with climate data are routine- 
ly made on a variety of spatial scales. In i 

gap from larger scale behavior (global, hemisp ) to 
the regional, zonal statistics are common aed, Here, 
statistics are developed — values at all longitudinal 
gridpoints at a specified latitude and these are = 
played as a function of latitude. The zonal average 

the most routinely used of these statistics, but 

are many other statistics available, few of which oe 
ever examined. These provide a rich array of diagnos- 
tic measures for intercomparing models with each 
other and with observational data. Several of these 
measures are explored here: (1) histograms or box- 
plots displaying the detailed distributions, (2) rms or 
average absolute pointwise differences between 
model and data sets and (3) cross correlations and 
auto correlations. 5 figs. 


127,612 

PB91-153452/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Miami, FL. Hurricane Research Div. 

Hurricane Research Division Fiscal Year 1990 Pro- 
Se Year 1991 Projections. 

Jan 91, 67p 

See also report for 1989, PB90-185489. 


Contents: Hurricane Research Division Personnel; 
Laboratory Research; (Observational Hurricane Stud- 
ies, Spectral Modeling of a Hurricane with Full Physics, 
Development of a Nested Spectral Barotropic Hurri- 
cane Track Prediction Model, Initialization of Tropical 
Cyclone Models, Asymmetric Evolution of the Hurri- 
cane, Objective Analysis of the Hurricane and Its Envi- 
ronment, Tropical Climate Studies, Tropical Cyclone 
Awareness Research, Storm Surge, GALE, EMEX, 
TOGA COARE, Observational Studies of the South 
Florida Sea Breeze, Climate and Global Chai Pro- 
gram: Ground Truth for Spaceborne Rainfall Esti- 
mates); and Cooperative Research Projects. 


127,613 

PBS1-161059/GAR PC A07/MF A01 
Clemson Univ., SC. Dept. of Civil aaa. 

Natural Disaster Studies. Volume 2. Hurricane 
Elena, Gulf Coast, oe 29-September 2, 1985. 
P. Sparks, E. J. Baker, J. Belville, and D. C. Perry. 
1991, 134p ISBN-0-309-04434-0 

See also PB91-161091 and PB91-161109. Library of 
Congress catalog card no. 90-63996. Prepared in co- 
operation with Florida State Univ., Tallahassee. Dept. 
of Geography, Texas A and M Univ., College Station. 
Dept. of Construction Science, and National Weather 
Service Forecast Office, Sterling, VA. i ho by 
National Research Council, Was ington, DC . Commit- 
tee on Natural Disasters. 


Hurricane Elena posed cial problems for an unusu- 
ally large section of the Gulf Coast well before it came 
ashore on September 2, 1985. Following an erratic 
and difficult-to-forecast course, the hurricane threat- 
ened a coastline from New Orleans, Louisiana, to 
Sarasota, Florida. Considerable wind damage oc- 
curred in the area to structures that were ostensibly 
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designed to resist such extreme wind conditions. The 
disaster survey team decided that it could best help 
mitigate future hurricane damage not only by — 
a — of hurricane structural damage and emer- 
gency r se actions, but also by cndertaiieg a 
more comprehensive study that carefully established 
the wind conditions in the storm, reviewed in depth the 
building control process used in the area, and conduct- 
ed necessary structural and wind tunnel tests. 


127,614 

PB91-161109/GAR 

Texas A and M Univ., College Station. 

Natural Disaster Studies. Volume 3. Saragosa, 

Texas, Tornado, May 22, 1987. An Evaluation of the 

Warning System. 

B. E. Aguirre, W. A. Anderson, S. Balandran, B. & 

—. and H. M. White. 1991, 71p ISBN-0-309. 

4435-9 

See also PB91-161091 -_ PB91- gn Library of 

Congress catalog card 7. Prepared in co- 

go with National Weather Service, Fort Worth, 
Southern Region. Sponsored by National Re- 

tout Council, Washington, DC. Committee on Natu- 

ral Disasters. 


The primary purpose of the report is to combine the 
information provided by respondents to a postdisaster 
survey with the facts surrounding the May 22, 1987, 
Saragosa tornado in order to understand and evaluate 
the severe weather warning procedures used in 
Reeves County, Texas. The intent of the evaluation is 
to determine ways of adjusting existing warning sys- 
tems and better prepare the citizens, public officials, 
and news media in Reeves County, as well as in every 
city, county, and township where severe weather 
threatens lives and property. 
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Meteorological Data Collection, 
Analysis, & Weather Forecasting 


127, 

AD-A229 298/5/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Station Climatic Summaries, USSR, Mongolia and 


China. 
Aug 90, 439p Rept no. USAFETAC/DS-90/037 
No abstract available. 
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Technical Applications 


127,616 

AD-A229 301/7/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation yaa Summaries for 
Davis-Monthan AFB, Ariz 

May 90, 361p Rept no. USAFETAG/DS-90/215 


No abstract available. 


PC A16/MF A02 
Technical Applications 


127,617 

AD-A229 302/5/GAR 

Air Force =m 
Center, Scott AFB 
Surface soni be Climatic Summaries for Altus 
AFB, Oklahoma. 

Feb 90, 362p Rept no. USAFETAC/DS-90/204 


No abstract available. 
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Technical Applications 


127,618 

AD-A229 307/4/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface yy Climatic Summaries for Grif- 
fiss AFB, New Y 

Apr 90, 361p lore no. USAFETAC/DS-90/212 


No abstract available. 


PC A16/MF A02 
Technical Applications 


127,619 

AD-A229 309/0/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for 
Pease AFB, New Hampshire 

Sep 89, 361p Rept no. USAFETAC/DS-89/219 


PC A16/MF A02 
Technical Applications 


No abstract available. 


127,620 

AD-A229 322/3/GAR PC A10/MF A02 
Texas A and M Research Foundation, College Station. 
Methods of Single Station and Limited Data Analy- 
sis and Forecasting. 

Final rept. 

W. K. Henry, and K. C. Brundidge. 15 Aug 85, 205p 
Contract F11623-84-C-0047 


A detailed discussion of ‘single-station weather analy- 
sis,’ from theory through practical application. Authors 
define single-station analysis (SSA) as a ‘procedure 
whereby the weather observations at a location are uti- 
lized to their fullest extend to provide information, 
either directly or by inference , about the meteorologi- 
cal conditions and the changes they are undergoing | in 
the near vicinity of the given location.’ Discussion 
basic principles and theory, describes procedures for 
processing available data, and provides an example 
using real data. Discusses modifications of SSA tech- 
nique in certain climatological regimes and describes 
some statistical techniques for SSA of specified phe- 
nomena. Keywords: Weather, Weather forecasting, 
Weather analysis, Weather phenomena, Meteorology, 
Single station, Single station analysis. (JHD) 


127,621 

AD-A229 370/2/GAR PC A11/MF A02 
Air Force Environmental Technical Applications 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 
for Bradshaw AAF, Hawaii. 

Data summary rept. oy Dare dow 

Aug 90, 244p Rept no SAFETAC/DS-90/225 
Supersedes AD-A173 112. 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized eof 
a 10-year period of record. Keywords: mmo Liang 
teorological data; Meteorological phenomena; Weath- 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 
metric pressure; Atmospheric precipitation; Snow at- 
mospheric temperature; Visibility wind; Hawaii/air- 
ports; Army facilities. (MM) 


127,622 

AD-A229 371/0/GAR 

Air Force Environmental 

Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 

for Andrews AFB, Maryland. 

Data summary rept. Jun 43-Jun 89. 

Dec 89, 365p Rept no. USAFETAC/DS-89/229 

rer a Rept. no. USAFETAC/DS-86/063, AD- 
174 A 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized a 
a 10-year period of record. Keywords: Climatol 
teorological data; Meteorological phenomena; loud 
cover; Snow depth; Humidity; Barometric pressure; At- 
mospheric precipitation; Snow; Atmospheric tempera- 
ture; Visibility wind, Maryland; Air force facilities; Air- 
ports. (MM) 
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127,623 

AD-A229 372/8/GAR 

Air Force Environmental 

Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 

for Langley AFB, Virginia. 

Data summary rept. Oct 36-Oct 89. 

Apr 90, 366p Rept no. USAFETAC/DS-90/213 

poo Rept. no. USAFETAC/DS-86/004, AD- 
1 4 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized from 
a 10-year period of record. Keywords: ree: oan 
teorological data; Meteorological phenomena; Weath- 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 
metric pressure; Atmospheric precipitation; Snow; At- 
mospheric temperature; Visibility wind; Airports; Virgin- 
ia; Air Force facilities. (mm) 


PC A16/MF A02 
Technical Applications 


127,624 


AD-A229 373/6/GAR PC A16/MF A02 





Air Force Environmental Technical 

Center, Scott AFB 

Surface pole Climatic gape (SOCS) 

for RAF Mildenhall, United — 

Data summary rept. Jul 50-Ma' 

Jan 89, 355p Rept no. USAF AG/DS-88/204A 
upersedes Rept. no. USAFETAC/DS-84/016, AD- 

A146 915. See also AD-A203 725. 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized from 
a 10-year period of record. Keywords: Climatol 
teorological data; Meteorological phenomena; Weath- 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 
metric pressure; Atmospheric precipitation; Atmos- 
pheric temperature; Visibility wind; Great Britain; Air- 
ports; Air Force facilities. (mm) 


Applications 


127,625 

AD-A229 374/4/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries (SOCS) 
for Shaw AFB, South Carolina. 

Data summary rept. Jan 42-Mar 89. 

Oct 89, 365p Rept no. USAFETAC/DS-89/223 
Supersedes Rept. no. USAFETAC/DS-84/042, AD- 
A159 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized from 
a 10-year period of record. Keywords: Climatology me- 
teorological data; Meteorological phenomena; Weath- 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 
metric pressure; Atmospheric precipitation; Snow; At- 
mospheric temperature; Visibility wind; South Carolina; 
Airports; Air Force facilities. (mm) 


PC A16/MF A02 
Technical Applications 


PC A12/MF A02 
Technical Applications 


127,626 

AD-A229 375/1/GAR 

Air Force Environmental 
comm! Scott AFB, IL. 


WANEA (Southwest Asia-Northeast Africa): A Cli- 
matological Study. Volume 1. The Horn of Africa. 
Technical note. 

M. J. Vojtesak, K. P. Martin, and G. Myles. Jun 90, 
252p Rept no. USAFETAC/TN-90/004 


This is the first in a five-volume series that describes 
the hyo of Southwest Asia and Northeast 
Africa, (SWANEA) Volume | describes a subregion of 
SWANEA known as ‘the Horn of Africa’ an area that, 
for this study, this area has been divided into four su- 
bregions of ‘climatic commonality.’ After describing the 
general geography of the Horn of Africa, the report dis- 
cusses major meteorological features, including semi- 
permanent climatic controls, synoptic disturbances, 
and mesoscale and local features. The four ‘seasons’ 
in each of the Horn’s four climatically similar subre- 
gions in detail. Keywords: Climatology/meteorological 
data; Weather/ceiling; Meteorological phenomena; 
Visibility/wind; Wind direction; Cloud cover; Atmos- 
pheric precipitation; Atmospheric temperature; Sea- 
sonal variations; Barometric pressure; Troughs/mon- 
soons; Air flow/patterns; East/North Africa. (MM) 


PC A05/MF A01 
Technical Applications 


127,627 

AD-A229 376/9/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Station Climatic Summaries: Antarctica, Australia 
and Oceania. 

Data summary rept. 

Aug 90, 91p Rept no. USAFETAC/DS-90/038 
Supersedes Rept. no. USAFETAC/DS-87-038, AD- 
A179 242. 


This report contains summarized monthly and annual 
climatic data for specific locations in Antarctica, Aus- 
tralia, and Oceania. Summarized climatology elements 
are: percent frequency of occurrence of ceiling and 
visibility; means, extremes and number of days with 
specified values of atmospheric temperature, precipi- 
tation, and snowfall; means of relative humidity, vapor 
pressure, dew point, pressure altitude, and cloud 
cover; prevailing wind direction, with mean and ex- 
treme speeds; and number of days with thunderstorms 
and fog. Keywords: Climatology; Meteorological data; 
Meteorological phenomena; Barometric pressure; 
Snow cover; Visibility/wind; South Pacific Ocean; 
Indian Ocean; North Pacific Ocean; New Zealand. 
(MMR) 
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127,628 

AD-A229 377/7/GAR PC A16/MF A02 
Air Force Environmental Technical Applications 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 
for Ramstein AB, Germany. 
Data summary rept. Mar 5: -May 88 
Oct 89, 352p Rept no. USAF 
Supersedes AD-A159 634. 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified USAF, 
observing stations. Hourly observations are summa- 
rized — a Sooninaaal — pi —_— sr ap Cli- 
matology meteor ita; Meteorological phe- 
nomena; Weather ceiling; Cloud cover; Snow 
Humidity; Barometric pressure; Atmospheric precipita- 
tion; Snow; Atmospheric temperature; Visibility wind; 
Airports; Air force facilities; West Germany. (MM) 


‘AC/DS-89/217 


127,629 

AD-A229 378/5/GAR 

Air Force Environmental Technical Applications 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 
for NASA Shuttle Landing Facility, Florida. 

Data summary rept. Mar 78-Oct 88 

Jan 89, 238p Rept no. USAFETAC/DS-88/206A 
See also AD-A205 362. 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized oo 
a 10-year period of record. Keywords: Climato! 
teorological data; Meteorological phenomena; ath. 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 
metric pressure; Atmospheric precipitation; Snow; At- 
mospheric temperature; =" wind. Landing fields; 
Space shuttles; Florida. (MM) 


PC A11/MF A02 


127,630 

AD-A229 379/3/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 

Surface Observation Climatic Summaries (SOCS) 
for Crotone, Italy. 

Data summary rept. Jul 57-Dec 8 

Jun 90, 375p Rept no. USAPETAG/DS- 90/219 


The Surface Observation Climatic Summaries (SOCS) 
replaced two other USAFETAC products of long 
standing: The RUSSWO(Revised Uniform Summary of 
Surface Weather Observations) and LISOCS(Limited 
Surface Observation Climatic Summary). RUSSWOS 
and LISCOS now in existence will continue to be used 
until they are eventually replaced by SOCS. This prod- 
uct has been issued in other forms under several other 
names. It was introduced in the early 1940’s as the 
SFCSUM, or Surface Summary. The original USSWO, 
or Uniform Summary of Surface Weather Observa- 
tions, debuted in 1946. The USSWO gradually evolved 
into the RUSSWO and the LISCOS. It finally became 
the new Surface Observation Climatic Summaries or 
SOCS in July 1988. The SOCS (like its predecessors) 
is prepared by USAFETAC’s operating location a at 
Asheville, NC 28801-2723. Here Climatologists use 
state-of-the-art computer technology to summarize 
weather observations collected from selected military, 
civilian, and foreign reporting stations. Summaries are 
prepared from data that has been collected, quality- 
controlled, and stored in OL-A’s worldwide Surface 
Weather Observation Database. Although previous 
versions of this product only offered six parts, SOCS 
provides eight (A-H). The additions are the crosswind 
and heating-cooling degree day summaries. Preceding 
each part is a brief discussion of that particular part, a 
description of the data, and an explanation of how the 
data is presented. 


PC A16/MF A02 
Technical Applications 


127,631 

AD-A229 380/1/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries (SOCS) 
for Yokota AB, Japan. 

Data summary rept. Nov 47-Feb 88 

Nov 88, 365p Rept no. USAFETAC/DS-88/202A 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at specified observ- 
ing stations. Hourly observations are summarized from 


PC A16/MF A02 
Technical Applications 


127,634 


a 10-year period of record. Keywords: Clima’ 
teorological data; Meteorological phenomena, eath. 
er ceiling; Cloud cover; Snow depth; Humidity; Baro- 


7,632 
AD-A229 382/7/GAR PC A10/MF oe 
Air Force Environmental Technical Application 
Center, Scott AFB, IL. 
Surface 
for Giebeistadt AAF, 
Data summary rept. A 89. 
Feb 90, 203p Rept no ISAFETAC/DS-90/201 
Su Rept. no. USAFETAC/DS-85/005, AD- 
A159 664. 


Surface observation climatic summaries (SOCS) pro- 
vide statistical climatic summaries of surface weather 
observations taken and recorded at observ- 
ing stations. Hourly observations are summarized from 


meteorological 
Weather/ceiling; Cloud cover; Snow depth; Humidity 
Barometric pressure; Atmospheric precipitation: 

ic temperature; Visibility/wind; Airports: 
West Germany; Military facilities. (mm) 


127,633 
AD-A229 638/2/GAR PC A04/MF A01 
National Environmental Satellite, Data, and Informa- 


, DC. 
ork (BUAN). 
A.L. ex Oct 90, 62p Rept no. NESDIS-52 


The primary goal of the BUAN experiment would be to 
test the hypothesis which states that an immediate im- 
provement in satellite sounding accuracy would occur 
through improvements in the collocation data base 
used to empirically adjust the retrieval model. An im- 
portant goal was to compile a high quality data set of 
radiosonde and radiometric measurements to support 
research which could lead to long term improvements 
in sounding accuracy. The BUAN would optimally con- 
sist of a small, globally distributed set of radiosonde 
stations selected from the currently operational ob- 
serving stations. A key element of the Buan network 
was the requirement to take special radiosonde obser- 
vations coincident with satellite overpasses. This 
report describes the special data col , process- 
ing and evaluation done as part of the BUAN experi- 
ment. It describes the processing and distribution of 
NOAA-10 overpass information, collection of BUAN 
radiosonde observations, and their collocation with 
satellite data. It also describes the principles and com- 
ponents of the TOVS operational system used to test 
the BUAN hypothesis, and presents evaluation results. 
Keywords: Meteorological data/satellites; Atmospher- 
ic sounding. (edc) 


127,634 
AD-A229 762/0/GAR PC A07/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 


Clutter So cempting S Doppler Weather Radars with 
Multirate Schemes. 
Project rept. 

11 Dec 90, 132p Rept no. ATC-149 


M. H. Goldburg. 
Contract DTFA01-L-83-10579 


Reliable weather parameter estimates are required of 
radars such as the Terminal Doppler Weather Radar 
(TDWR) which will automatically detect hazardous 
weather phenomena in the vicinity of an airport. Veloci- 
ty and range aliasing will degrade the quality of these 
estimates, as will contamination by ground clutter. For 
radars which operate at short ranges and at low eleva- 
tion angles, as the TDWR will to detect windshears at 
the airport surface, clutter contamination is an espe- 
cially severe problem. Multirate pulse trains can 
extend both the unambiguous velocity and range of a 
Pulsed Doppler Radar beyond those afforded by pulse 
trains with a constant int spacing; but the 
usual properties of conventional clutter filter architec- 
tures cha radically when applied to data collected 
with a multirate sampling scheme. The Pulse-Pair 
spectral moment estimators are presented, followed 
by a discussion of frequency domain clutter rejection 
techniques for Batch PRT (Pulse Repetition Time) se- 
quences. The main topic of the report is clutter sup- 
pression for ae ny PRT sequences in which re 
PRT alternates from pulse to pulse. The S' 

PRT scheme has the advantage over the Batch ont 
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scheme of spatial coherency for estimates of the radar 
return signal's autocorrelation function at the lags cor- 
responding to the two PRT’s. A time varying filter archi- 
tecture with multiple transfer functions is presented 
and analyzed, and its interaction with the Pulse Pair 
estimators is explored. Three ign techniques for 
Staggered PRT filters are asse in the context of 
clutter suppression. The final section of the report 
summarizes the results for the Batch and Staggered 
PRT schemes. (JHD) 


127,635 


AD-P006 186/1/GAR PC A01/MF A01 
Naval Environmental Prediction Research Facility, 


Monterey, CA. 
| Shipboard Model for Forecast- 
ing Refractive Effects in the Planetary Boundary 


P. M. Tag. cSep 89, 4p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p46-1 thru 46-4. 

Availability: This paper covered by copyright. 


In order to forecast the refractivity structure in the at- 
mosphere, the accompanying temperature and mois- 
ture structures must be forecast. As a means of provid- 
ing shipboard-generated forecasts of low-level tem- 
perature and moisture structures in the planetary 
boundary layer, the Navy has converted a sophisticat- 
ed, turbulence model to a microcomputer. This model, 
called the Navy Over-Water Local Atmospheric Predic- 
tion System (NOWLAPS), is part of the Tactical Envi- 
ronmental Support System (TESS), a shipboard, auto- 
mated, environmental diagnosis/prediction system. 
NOWLAPS is a one-dimensional, second order closure 
model that can provide forecasts over water for tem- 
perature, moisture, and winds up to heights of 2 km., 
and out to 24 hrs. From these temperature and mois- 
— distributions, the refractivity profile can be gener- 
ated. 


127,636 


DE90000353/GAR PC A16/MF A02 
Solar Energy Research Inst., Golden, CO. 

insolation data manual: Long-term monthly aver- 
ages of solar radiation, temperature, degree-day: 
and global K(sub T) for 248 National Weather Serv- 
ice stations and Direct normal solar radiation data 
manual: Long-term, monthly mean, daily totals for 
235 National Weather Service stations. Addendum 
to the insolation data manual. 

Jul 90, 374p SERI/TP-220-3880 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The insolation Data Manual presents monthly aver- 
aged data which describes the availability of solar radi- 
ation at 248 National Weather Service (NWS) stations, 
principally in the United States. Monthly and annual av- 
erage daily insolation and temperature values have 
been computed from a base of 24--25 years of data, 
generally from 1952--1975, and listed for each loca- 
tion. insolation values represent monthly average daily 
totals of global radiation on a horizontal surface and 
are depicted using the three units of measurement: kJ/ 
m(sup 2) per day, Btu/ft(sup 2) per day and langleys 
per day. Average daily maximum, minimum and month- 
+ fee ayes pe are provided for most locations in both 

Isius and Fahrenheit. Heating and cooling degree- 
days were computed relative to a base of 18.3 C (65 
F). For each station, global (bar K)(sub T) (cloudiness 
index) values were calculated on a monthly and annual 
basis. Global (bar K)(sub T) is an index of cloudiness 
and indicates fractional transmittance of horizontal ra- 
diation, from the top of the atmosphere to the earth’s 
surface. The second section of this volume presents 
long-term monthly and annual averages of direct 
normal solar radiation for 235 NWS stations, including 
a discussion of the basic derivation process. This effort 
is in response to a generally recognized need for reli- 
able direct normal data and the recent availability of 23 
years of hourly averages for 235 stations. The relative 
inaccessibility of these data on microfiche further justi- 
fies reproducing at least the long-term averages in a 
useful format. In addition to a definition of terms and an 
overview of the ADIPA model, a discussion of model 
validation results is presented. 


127,637 


DE91002104/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 


24 VOL. 91, No. 11 


Solar radiation resource assessment. An over- 


Nov 90, 37p SERI/SP-220-3978 
Contract ACO2-83CH10093 
Sponsored by Department of Energy, Washington, DC. 


The bulletin discusses the following: introduction; Why 
is solar radiation resource assessment important. Un- 
derstanding the basics; the solar radiation resource 
assessment project; and future activities. 


127,638 
DE91744359/GAR PC A05/MF A01 
_ Saluggia (Italy). Dipt. del Circlo del Combusti- 


bile. 
Impianto EUREX: annuario meteoroloaico 1987 del 
sito EUREX di Saluggia. (EUREX reprocessing 
plant site. 1987 annual meteorology report, Salug- 
ia, Italy). 
rogress rept. 
L. S. Pereira Marcondes. Mar 90, 86p ENEA-RT- 
COMB-89-04, RT/COMB-89-4 
In Italian. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This issue is a 1987 Annual Meteorological Report of 
elaborated data based on measurements of tempera- 
ture, humidity, rainfall, solar radiation, wind velocity 
and Pasauill’s stability categories, obtained at the 
EUREX site of Saluggia, Italy. 


127,639 

N91-15651/3/GAR PC A05/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Real-Time Weather Processor (RWP) Prototype 
Test and Evaluation (PT and E) Plan. 

E. Turcich, A. Randazzo, C. Cummings, and L. 
Didonato. Dec 90, 91p DOT/FAA/CT-TN90/9 


The Real-time Weather Processor (RWP) is a data 
processing subsystem that will provide hazardous and 
operationally significant weather information for use by 
National Weather Service (NWS) Center Weather 
Service Unit (CWSU) meteorologists, Air Traffic Con- 
trol Specialists (ATCS), pilots, and other users. This 
plan outlines the Federal Aviation Administration 
(FAA) evaluaton of the RWP prototype subsystem. 
The FAA will conduct the evaluation of the RWP proto- 
type at the Jet Propulsion Laboratory (JPL). The RWP 
Prototype Test and Evaluation (PT and E) will be con- 
ducted in two parts each having a different approach. 
There will be an operational evaluation of the features, 
functions and documentation, and a demonstration of 
the RQP to the Next Generation Weather Radar 
(NEXRAD) interface. Data will be collected via ques- 
tionnaires completed by CWSU meteorologists and 
FAA system maintainers. The results of the evaluation 
will be used to make any necessary changes to the 
RWP production specification. 


127,640 
N91-15660/4/GAR PC A10/MF A02 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Predicting Thunderstorm Evolution Using Ground- 
Based Lightning Detection Networks. 

S. J. Goodman. Nov 90, 210p NAS 1.15:103521, 
NASA-TM-103521 


Lightning measurements acquired principally by a 
ground-based network of magnetic direction finders 
are used to diagnose and predict the existence, tem- 
poral evolution, and decay of thunderstorms over a 
wide range of space and time scales extending over 
four orders of magnitude. The non-linear growth and 
decay of thunderstorms and their accompanying 
cloud-to-ground lightning activity is described by the 
three parameter logistic growth model. The growth 
rate is shown to be a function of the storm size and 
duration, and the limiting value of the total lightning ac- 
tivity is related to the available energy in the environ- 
ment. A new technique is described for removing sys- 
tematic bearing errors from direction finder data where 
radar echoes are used to constrain site error correc- 
tion and optimization (best point estimate) algorithms. 
A nearest neighbor pattern recognition algorithm is 
employed to cluster the discrete ae discharges 
into storm cells and the advantages and limitations of 
different clustering strategies tor siorm identification 
and tracking are examined. 


Meteorological Instruments & 
Instrument Platforms 


127,641 
N91-15243/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03 


+ pg pom G.m.b.H., Friedrichshafen (Germany, 


). 
Verification of the MAS TMM by Infrared TB/TV 
Testing Methods. 
Z. Szigetvari. cSep 90, 8p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 223-230. 


The structural/Thermal Mathematical Model (TMM) of 
the remote sensing instrument MAS (Microwave At- 
mospheric Sounder) was successfully TB/TV tested in 
a space simulation chamber. MAS is thermally charac- 
terized by strongly varying orbital heat loads and multi- 
ple solar reflections when situated in the orbiter cargo 
bay. Due to the complicated orbital environment and to 
budget limitations, the test objectives were simplified 
and achieved by infrared TB/TV testing methods. The 
simulation of the external radiative heat loads from 
Sun, Earth and orbiter cargo bay walls was realized by 
controlling the test chamber shroud temperatures at 
desired levels. The activities during preparation, com- 
pletion and evaluation of the conducted infrared TB/ 
TV tests are described and among others the imple- 
mented test data evaluation system DIANA is high- 
lighted. 


127,642 
PB91-156224/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Atmospheric InfraRed Sounder (AIRS): Science 
and Measurement Requirements. 

17 Sep 90, 36p JPL-D-6665 

Also available from Supt. of Docs. 


AIRS is a high spectral resolution infrared sounder se- 
lected as a facility instrument on the Earth Observing 
System (Eos). AIRS complete infrared coverage from 
3.3 micrometers tp 15.4 micrometers, together with the 
capabilities of the Advanced Microwave Sounding Unit 
(AMSU), will provide an all weather observational ca- 
pability for a large number of atmospheric and surface 
parameters. Measurements from AIRS will satisfy the 
requirements of general circulation modeling in accu- 
racy, resolution and coverage; it will provide day and 
night global coverage of the Earth twice a day with a 
footprint of 13.5 km (1.1 deg) at nadir from the 705 km 
orbital altitude of Eos. Contents of the report include: 
Measurement Requirements; AIRS Measurement 
Specifications; Hardware Implementation Concept; 
AIRS Ground-Based Data Analysis Concept. 


Physical Meteorology 


127,643 
AD-A229 306/6/GAR 
Utah State Univ., L 
Wave Dynamics 


PC A10/MF A02 
an. Space Dynamics Lab. 

in the Mesospheric Hydroxyl 
Layer. 


H. Yoshimoto. 1 Aug 90, 213p SDL/90-049, 
SCITNTIFIC-1, GL-TR-90-0211, 
Contract F19628-87-C-0100 


Due to the improvement of infrared measuring instru- 
ments, it is possible to observe the middle atmospheric 
airglow directly from ground-based sites with fine tem- 
poral and spatia! resolution. In such studies, temporal 
and spatial fluctuations are found in two major obser- 
vables: emission intensity and rotational temperature. 
One possible cause of such fluctuations is passing at- 
mospheric disturbances, known as internal gravity 
waves. There have been considerable theoretical 
modeling efforts and experimental investigations to 
test this hypothesis. This paper attempts to develop a 
theoretical model of the mesospheric airglow observa- 
bles. The model uses underlying physical and chemi- 
cal processes to derive the following physical entities 
as functions of altitude: the concentrations of major 
species and minor but influential species and the kinet- 
ic temperature of the neutral atmosphere. The model 
also incorporates geometrical configurations in order 
to estimate the following observables: the infrared 





emission intensity for a particular vibrational band and 
the rotational emission-line intensities for a particular 
vibrational band. Many theoretical models assume that 
gravity waves are monochromatically sinusoidal. This 

study that such an assumption is not valid, 
based upon the propagation characteristics of the 
waves. 


127,644 

AD-P006 181/2/GAR PC A03/MF A01 
Defence Research Establishment Valcartier (Quebec). 
Remote Sensing of the Aerosol Scattering Coeffi- 
cient with a Multi-Field-of-View Lidar. 

L. R. Bissonnette, and D. L. Hutt. cSep 89, 13p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p39-1 thru 39-13. 

Availability: This paper covered by copyright. 


A new lidar technique is proposed for the remote de- 
termination of the obscuration effects of natural and 
man-made aerosols. It is based on the simultaneous 
measurement of the lidar returns at different fields of 
view. By rationing these returns, we eliminate the need 
for a backscatter-to-extinction relation which makes 
the inversion of the single-scattering lidar measure- 
ments subject to uncertainties. A s 6. 2: operating at 
1.054 micron and fields of view of 5, 25, 50 and 75 
mrad is described. Preliminary results are discussed. 


127,645 

AD-P006 182/0/GAR PC A02/MF A01 
Naval Postgraduate School, Monterey, CA. 

Physical Models for Aerosol in the Marine Mixed 


Laye 

G be Leeuw, K. L. Davidson, S. G. Gatham, and R. 
V. Noonkester. cSep 89, 8p 

This article is from ‘Operational Decision Aids for Ex- 
—- tee lectroma — Propagation Ef- 
fects, AD-A215 917, p40-1 thru 

Availability: This paper covered by copyright. 


A model is presented to calculate the vertical variation 
of aerosol extinction coefficients throughout the 
marine atmospheric coe seg layer. It is referred to as 
the Naval Oceanic Vertical Aerosol Model (NOVAM). 
NOVAM is a combination of empirical and physical 
models, formulated to describe the often observed 
non-uniform, but also non-logarithmic, profiles. The 
physical model is based on the dynamical processes 
affecting the production, mixing, deposition and size of 
the aerosol within the marine atmosphere. A status 
report is presented including a critical evaluation. 


127,646 

DE91006514/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Relationship between aerosol and drop size distri- 
butions in the marine atmosphere. 

C. Chuang, and J. E. oT Dec 90, 26p UCRL-JC- 
105008, ONF-901259 

Contract WeT40R ENG-48 

1990 American Geophysical Union fall ae San 
Francisco, CA (USA), 3-7 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The characteristics of droplet size distributions ood 
cloud base are initially determined by the aerosol 

cles that act as cloud condensation nuclei (CC 

biiny physical and chemical processes that reas 
mine the fraction of aerosol particles that act as CCN, 
these particles profoundly affect the microphysical 
structure of clouds and their tendency to form precipi- 
tation. This paper provides a parametric study of the 
condensational growth on aerosol distributions from 
typical measurements in the marine atmosphere, and 
answers the following questions with respect to this 
process. (1) How does the condensationally produced 
droplet spectrum vary with the initial aerosol size distri- 
bution, aerosol number loading, and the updraft veloci- 
ty. (2) What is the fraction of aerosol particles that act 
as CCN. This information can be applied to the future 
study. to parameterize the number concentration of 
cloud droplets in climate models. (3) How do the opti- 
cal properties of the cloud change as a result of the 
production of different droplet size distributions. 8 figs. 
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PB$1-154658/GAR PC A03/MF A01 
gece ical Survey, Denver, CO. 

ical Stabi ity of  Wet-Deposition Samples 

Scoeaueted Daily for One Week. 

Water resources investigation. 
T. C. Willoughby, L. J. Schroeder, and R. B. See. 
1990, 26p USGS/WRI-90-4003 
Also available from Supt. of Docs. 


During 1988, the U.S. Geological Survey examined the 
chemical chai that occur in wet, sam- 
ples stored in a collector for one week. from 
ten storms that resulted in 1.3 millimeters or more of 


spectrometry or flame atomic emission spectrometry. 
Chloride, nitrate, and sulfate concentrations were de- 
termined by ion etary oan Calcium concentra- 
tions were determined by flame atomic emission spec- 
trometry, and inesium, sodium, and potassium 
concentrations were determined by ‘flame atomic ab- 
sorption spectrometry. The subsamples were chilled at 
4 degrees Celsius until all the subsamples for an “en 
vidual storm were removed. All from 
individual storm were then analyzed. A Kendall’s a 
mator was used to estimate the change in concentra- 
tion versus the time the sample remained in the collec- 
tion buckets for each analyte and a non-parametric re- 
gression equation was determined. 
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PBS1-160374/GAR PC A09/MF A014 
Radian Corp., Sacramento, CA. 

Improvement of Procedures for Evaluating Photo- 
chemical Models. 


Final rept. 
pe hes Tesche, F. R. Lurmann, P. M. Roth, P. 
los, and J. H. Seinfeld. Aug 90, 176p 

Ane -91/453 
aes ARB-A832-103 - Qoneiiiissti 

repared in cooperation with Alpine - 
cerville, CA., Sonoma Technology, Inc., Santa Rosa, 
CA., and California Inst. of Tec .. Pasadena. Spon- 
sored by California State Air Resources Board, Sacra- 
mento. Research Div. 


The study establishes a set of procedures that should 
be used by all groups evaluating the performance of a 
photochemical model application. A set of ten numeri- 
cal measures are recommended for evaluating a pho- 
tochemical model's accuracy in predicting ozone con- 
centrations. Nine graphical methods and six inves’ 4 
tive simulations are also recommended to give 
tional insight into model performance. Standards are 
presented that each modeling should try to 
meet. To complement the operational model evalua- 
tion procedures, several diagnostic procedures are 
suggested. The sensitivity of the model to uncertain- 
ties in hydrocarbon emission rates and jation, and 
other parameters should be asse: . Uncertainty 
bounds of key input variables and parameters can be 
propagated through the model to provide estimated 
uncertainties in the ozone predictions. 

between measurements and predictions of species 
other than ozone will help ensure that the model is pre- 
dicting the right ozone for the right reasons. Plotting 
concentrations residuals (differences) against a variety 
of variables may give insight into the reasons for poor 
model performance. Mass flux and balance calcula- 
tions can identify the relative importance of emissions 
and transport. The study also identifies testing a 
model’s response to emission changes as the most 
important research need. Another important area is 
testing the emissions inventory. 
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AD-A229 544/2/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Analysis of the Effect of Curriculum Structure on 
Student Performance res in a Computer- 
Based instructional Environment. 

Master’s thesis. 

J. F. Altensee. Sep 90, 128p Rept no. AFIT/GSM/ 
LSR/90S-1 


Recent experiments emphasize the need for further 
research to determine how to design and use comput- 


127,652 


BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


er-based instruction (CBI) with maximum effective- 
Hang ilps aay ose shan ee 
ing the differences caused 


was not statistically significant for any of the three vari- 
ables. Mj an Poe nat Dae se ach the Re: gee 


AD-A229 557/4/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


S. W. Hansard. ‘Sep 90, 186p Rept no. AFIT/GSM/ 
ENC/90S-12 


This thesis evaluated students’ responses to a teach- 
ing method designed to involve students and teachers 
of mathematics in a meani 


typical classroom conditions. (KR 
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AD-A229 644/0/GAR PC A03/MF A01 
Mississippi Valley Archaeology Center, La Crosse, WI. 
Phase | Archaeological Survey of Proposed Bar- 
—_—n" Navigation Pool 8, Upper Mississippi 


Investigations rept. no. 101. 
R. F. Boszhardt. Aug 90, 33p 
Contract DACW37-89-M-1104 


The portion of pool 8 on the Upper Mississippi River is 
primarily open water, and has been since the compie- 
tion of lock and dam 8 at Genoa, WI. Remnant ex- 
posed landforms in these lower ends have been sub- 
jected to sever erosion due to unabated wave action. 
The destruction of these landforms has not only im- 
pacted potential cultural resources, but affected wild- 
life habitat in the Upper Mississippi Wildlife Refuge. A 

program of creating barrier islands is intended to 
reduce wind and wave action at the lower ends of the 
navigation pools. A cultural resources survey of the 
area did not reveal any a— cultural activity. 
Therefore, no recommendations for additional cultural 
resources investigations in advance of construction of 
the pool 8 barrier islands are offered. Keywords: Ar- 
cheology; Landforms; Barrier/Islands; Inland water- 
ways; Water waves/erosion. (MM) 
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System and Method for a General Pui Archi- 
tecture for intelligent Computer-Aided Training. 
Patent ication. 

R. B. Loftin, L. Wang, P. Baffes, and G. C. Hua. Filed 
28 Jun 90, 99p N91-13944/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An intelligent computer-aided training system having a 
general modular architecture is provided for use in a 
wide variety of training tasks and environments. It is 
comprised of a user interface which permits the trainee 
to access the same information available in the task 
environment and serves as a means for the trainee to 
assert actions to the system; a domain expert which is 
sufficiently intelligent to use the same information 
available to the trainee and carry out the task assigned 
to the trainee; a training session manager for examin- 
ing the assertions made by the domain expert and by 
the trainee for evaluating such trainee assertions and 
providing guidance to the trainee which are appropri- 
ate to his acquired skill level; a trainee model which 
contains a history of the trainee interactions with the 
system together with summary evaluative data; an in- 
telligent training scenario generator for designing in- 
creasingly complex training exercises ba: on the 
current skill level contai in the trainee model and 
on any weaknesses or deficiencies that the trainee has 
exhibited in previous interactions; and a blackboard 
that provides a common fact base for communication 
between the other components of the system. Prefer- 
ably, the domain expert contains a list of mal-rules 
which typifies errors that are usually made by novice 
trainees. Also preferably, the training session manager 
comprises an intelligent error detection means and an 
intelligent error handling means. The present invention 
utilizes a rule-based language having a control struc- 
ture whereby a specific oe passing protocol is 
utilized with respect to tasks which are procedural or 
step-by-step in structure. The rules can be activated by 
the trainee in any order to reach the solution by any 
valid or correct path. 
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PB91-155911/GAR PC A04/MF A01 
on Center for Education Statistics, Washington, 


Selected Characteristics of Public and Private 
School Teachers: 1987-88. 

E. D. Tabs, C. H. Hammer, and E. Gerald. Jul 90, 
52p NCES-90-087 

Also available from Supt. of Docs. 


The report on public and private school teachers pre- 
sents data on personal characteristics, highest degree 
earned, years of experience, type of certification, 
salary and incentives, and nonschool employment. 
The report provides national estimates for all data, and 
State estimates for public school teachers’ highest 
degree earned, years of experience, and salary. The 
survey methodology is described in the Technical 
Notes section which follows presentation of the tables. 
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PB91-156018/GAR PC A99/MF A04 
National Park Service, Washington, DC. 

Historic Resource Study: Basin and Range. A His- 
tory of Great Basin National Park, Nevada. 

H. D. Unrau. 1990, 675p 

Also available from Supt. of Docs.Portions of this doc- 
ument are not fully legible. 


In thirteen chapters the study discusses: an Overview 
of Prehistory of Great Basin National Park; Discovery 
and Early Exploration of the Great Basin: 1776-1850s; 
Mormon Exploration and Settlement during the 1850s; 
Exploration and Surveys for Transportation and Com- 
munication Lines across the Central Route of the 
Great Basin during the 1850s; Scientific and Govern- 
ment Surveys of the Great Basin: 1860s-1890s; Mining 
Development in the Southern Snake Range; Ranching 
and Agricultural Development in Snake and Spring 
Valleys; Political, Socioeconomic, Transportation, 
Communications, and Lumber Industry Development 
in Snake and Spring Valleys; Euroamerican and Native 
American Relationships in Nevada: 1850s-1910s; Ad- 
ministration of the Southern Snake Range by the U.S. 
Forest Service: 1909-1986; Administration of Lehman 
Caves National Monument: 1922-1986; History of the 
Movement to Establish Great Basin National Park; and 
Description and Recommendations for Management 
and Interpretation of Historic Sites. 
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PB91-156133/GAR 
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PC A05/MF A01 


Sag Park Service, Santa Fe, NM. Southwest 
egion. 

Archeological Investigation for Construction of 
Proposed Skip Emmett Access Road and Survey 
of Proposed Trailheads and Trail Sections, Buffalo 
National River, Arkansas. 

R. E. Coleman, and M. Dec. 1988, 94p 

Also available from Supt. of Docs. 


Archeological investigations were conducted sporadi- 
cally from January 27, 1987, to February 25, 1988 at 
Buffalo National River, Arkansas. Because the pro- 
posed developments which required archeological 
Survey were unrelated and occurred at various loca- 
tions along the river, the fieldwork was not tied into an 
overall research orientation but was conducted on an 
as-needed basis. These investigations included survey 
and testing for the proposed Skip Emmett access road 
and survey of selected sections of proposed hiking 
trail including the Hathaway Hollow trailhead, Compton 
trailhead and spur trails, Buffalo River trail from Steel 
Creek to Kyles Landing, and Rush Ghost Town trail- 
head and interpretive loop trail. Three trailheads and 
over 12 miles of preferred and alternate trail routes 
were surveyed resulting in the identification and docu- 
mentation of 14 archeological sites. Additional infor- 
mation was collected for one previously recorded site 
during investigation of the Skip Emmett access road. 
The purpose of the report is to summarize the archeo- 
logical investigations conducted, report the results of 
the work, make determinations of eligibility for the Na- 
tional register of Historic Places, and offer recommen- 
dations for the management of the cultural resources 
encountered. 
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PB91-156240/GAR PC A06/MF A01 
National Park Service, Washington, DC. 

Restoration of Cumberland Gap and the Wilder- 
ness Road. Development Concept Plan, Environ- 
mental Assessment, interpretive Prospectus. 
Cumberland Gap National Historical Park, Ken- 
tucky/Virginia/Tennessee. 

1991, 107p 

Also available from Supt. of Docs.Color illustrations re- 
produced in black and white. 


The establishment of Cumberland Gap National His- 
torical Park was authorized by Congress on June 11, 
1940 (54 Stat. 262), ‘as a public park for the benefit 
and inspiration of the people,...’ not to exceed 50,000 
acres of ‘land, structures, and other property...as nec- 
essary or desirable for national historical park = 
poses...’ The primary resource of the park is the Gap 
itself, through which passed the Wilderness Road to 
the west, made famous by pioneers such as Daniel 
Boone. The Gap possesses national significance be- 
cause it was one of the first passageways through the 
Appalachian Mountains for westward expansion of the 
country. Not long after the establishment of the park, 
concern developed over the presence of US 25E in the 
Gap and the adverse impact it had on the historic set- 
ting. The restoration project involves new road align- 
ment, earthwork and revegetation, interchanges, park- 
ing areas, trails, new orientation, content, and exhibitry 
for the interpretive program, and a new look at appro- 
priate visitor use and development. A development 
concept plan/interpretive prospectus is needed to ad- 
dress these concerns. The document has been pre- 
pared to fulfill that need. 
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PB91-156257/GAR PC A19/MF A03 
_— Center for Education Statistics, Washington, 


State Profiles of Public Elementary and Secondary 
Education, 1987-88. 

Survey rept. 

F. Morgan. Oct 90, 428p NCES-90-073 

Also available from Supt. of Docs. 


The publication reports summary data on the general 
characteristics, fiscal revenues and expenditures, edu- 
cational agency and school numbers and sizes, and 
students and staff for each State, the District of Colum- 
bia, and the five outlying areas. The factors for which 
these data are reported are those most commonly 
used to present a thumbnail sketch of the resources, 
needs, organization, and special characteristics of 
education within a State. The information is displayed 
in numeric and graphic form to make it useful for a 
wide range of audiences and purposes. Comparative 
rankings of states on selected variables are also pro- 
vided, as is an overall summary for each variable. 
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PB91-156281/GAR PC A06/MF A01 


National Park Service, Washington, DC. 
Draft 


General Management Plan, Environmental 
Assessment: Fort Necessity National Battlefield, 
Pennsylvania. 

1991, 105; 
Also available from Supt. of Docs. 


The purpose of a general management plan for Fort 
Necessity National Battlefield is to provide strategic 
guidance for management and development over 

next 10 to 15 years. A general management plan is 
needed to address problems and concerns that are re- 
lated to (1) visitor use, including interpretive programs 
and facilities; (2) the protection of cultural and natural 
resources; and (3) the efficiency of park maintenance 
and administrative operations. The Draft General Man- 
agement Plan/Environmental Assessment presents a 
proposed action and two alternatives for managing 
Fort Necessity. It also analyzes the environmental 
consequences of implementing them. Because of the 
park’s relatively small size and the straightforward 
planning issues, the document also includes concep- 
tual plans for proposed development at several sites. 
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PB91-156356/GAR PC A04/MF A01 
Policy Studies Associates, Inc., Washington, DC. 
Review of Programs Involving College Students as 
Tutors or Mentors in Grades K-12. Volume 1. 

E. R. Reisner, C. A. Petry, and M. Armitage. Apr 90, 


74p 

Contract LC-89089001 

Also available from Supt. of Docs. Sponsored by De- 
partment of Education, Washington, DC. Office of 
Planning, Budget and Evaluation. 


The report reviews tutoring programs for disadvan- 
taged elementary and secondary students that involve 
college students as tutors. It also looks at tutoring pro- 
grams conducted in foreign countries to determine 
their relevance to the United States. The study in- 
cludes mentoring programs in which college students 
serve as role models and informal advisors to younger 
students. To help determine the longer-term opportu- 
nities offered by tutoring and mentoring projects, the 
study examined existing data on program effective- 
ness. The sponsoring projects generally report that tu- 
toring and mentoring services have positive effects on: 
the test scores, grades, and overall academic perform- 
ance of disadvantaged elementary and secondary stu- 
dents; their motivation and attitude towards education; 
their familiarity with environments other than their own; 
and their self-esteem and self-confidence. They also 
report that project participation helps college students: 
obtain practical experience and improve their leader- 
ship and communication skills; develop a greater com- 
mitment to community service; and increase their self- 
esteem and self-confidence. 
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PB91-156380/GAR PC A11/MF A02 
United States Air Force Historical Research Center, 
Maxwell AFB, AL. 

Personal Papers in the United States Air Force His- 
torical Research Center. Fifth Edition. 

R. E. Morse, L. O. Gamma, L. N. Romesburg, and G. 
L. McDaniel. 1990, 232p 

Also available from Supt. of Docs. 


The present work describes 381 collections. The ma- 
terial covers the entire range of American military avia- 
tion from the Air Force Historical Research Center. Not 
surprisingly, the papers of significant Air Force leaders 
and policymakers predominate. Yet a sizable fraction 
of the documents includes the personal collections of 
aircraft designers, explorers, authors, journalists and 
public officials, whose fundamental contributions are 
an indispensable part of the history of military aviation. 
Entries are listed in alphabetical order under the princi- 
pal’s name. Immediately thereafter is the collection’s 
chronological range, the volume (in cubic feet) of ma- 
terial, as well as the file number and the finding number 
of our automated retrieval system IRIS, a selective bio- 
graphical entry of the principal: a brief description of 
the collection’s contents, and any administrative or se- 
curity restrictions, as well as the existence of related 
material in the Center and/or elsewhere. 
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PB91-156406/GAR PC A07/MF A01 





Department of Education, Washington, DC. Office of 
Research. 
Price and Quality in Higher Education. 
J. L. Gilmore. 1991, 139p 

Also available from Supt. of Docs. 


The first objective of the study, was to examine the 
relationships between charges for tuition and tradition- 
al measures of institutional quality (such as selectivity, 
reputation, financial and physical resources, curricular 
diversity, student-faculty ratios, library holdings, and 
graduate school placements. A second objective was 
to test an explanatory model of institutional effective- 
ness that considers the effects of finances as well as 
institutional characteristics, and to identify the structur- 
al elements underlying institutional performance on 
student outcomes. Consumer Price was found to be 
positively and significantly correlated with all but 2 of 
the 29 variables representing institutional quality (the 
exceptions were Faculty-Student Ratio, which was not 
correlated with price, and Remedial Programs, which 
was negatively correlated). The plot of Consumer Price 
with Educational Progress indicated that the higher 
priced institutions generally performed better with re- 
spect to Educational Progress. It was also found that 
certain specific institutional characteristics, especially 
academic enrichment programs and student activities, 
may be more effective than others in promoting stu- 
dent educational progress. Other factors were found to 
hinder student attainment. The percentage of full-time 
faculty was, surprisingly, one such factor. 
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PB91-158725 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Applied and Computational Mathe- 
matics Div. 
Engineers’ Statistical Literacy Is Key to U.S. Com- 
titiveness. 

inal rept. 
J. T. hy * 1989, 2p 
Pub. in ASME News 9, n5 pl and p5 Oct 89. 


Highlights of a conference entitled ‘Statistics and 
Probability in Engineering Education’ are reported. The 
conference brought together engineering, mathemat- 
ics, and statistics educators as well as industry and 
government leaders to discuss the need for incorpo- 
rating statistical experimental design, data analysis, 
stochastic processes, probability, quality management 
technology, and other related areas into the engineer- 
ing curricula. Two keynote speakers challenged the 
educators to reform engineering curricula immediately 
to improve statistics education, which was judged so 
inadequate for most engineering colleges as to have 
resulted in numerous crops of ‘statistically illiterate’ 
graduates in the eyes of several industries which em- 
ployed them. The conference ended with three action 
items and a resolution to move forward in addressing 
the critical issues raised. 
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PB$1-159970/GAR 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 


MF A01 


Argentina: Reallocating Resources for the Im- 
rovement of Education. 
orld Bank country study. 
B. Kugler. c1991, 104p ISBN-0-8213-1752-0 
Library of Congress —s card no. 90-26012. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Argentina has historically had one of the most highly 
developed education systems in the region. General 
socio-economic conditions have clearly affected the 
education sector, and the impact has been negative 
during the debt and inflation crises of recent years. 
The capacity of the education system to function has 
been severely reduced. The education sector suffers 
from r performance and inadequate resources. 
There is dissatisfaction with the quality of education, 
with the central ministry’s lack of capacity to manage 
specific programs, with the lack of direction of some 
programs, and with the way in which resources from 
the federal government are allocated. The report fo- 
cuses on four issues of highest priority: the quality of 
primary education; the organization and role of sec- 
ondary education; the explosive growth of higher edu- 
cation; and education sector finance and resource mo- 
bilization. The issues raised require decisive action 
from the federal and provincial governments to arrest 
the deterioration which has been occurring in the edu- 
cation sector and to improve sector performance even 
during the ongoing difficult period. 
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PB91-164095/GAR PC A03/MF A01 
Institute for Minnesota Archaelogy, Inc., Minneapolis. 
Cultural Resources Investigation Il: Rice Lake Na- 
tional Wildlife Refuge. 

Final rept. 1989-90. 

E. Johnson. 11 Sep 90, 22p IMA-RI-72 

Contract DI-30181-9-01726 

See also PB89-142509. Sponsored by Fish and Wild- 
life Service, Twin Cities, MN. 


The report supplements a 1988 cultural resources in- 
vestigation of Headquarters Ridge, Rice Lake National 
Wildlife Refuge, to augment the data necessary to the 
preparation of a nomination to the National Register of 
Historic Places for a Rice Lake National Wildlife 
Refuge Historic District. The additional data collected 
and presented in the report includes materials from 11 
formal test excavations on Headquarters Ridge (site 
21 AK 54), a detailed map of the Mandy Lake Mound 
Group (site 21 AK 57), and documentation of a CCC 
camp and mound group. 
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PB91-960219/GAR PC AO: 
Czechoslovak Law on Extrajudicial Rehabilitation. 
Export trade information. 

1991, 10p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, D.C. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Translation of the Czechoslovak Law on Extrajudicial 
Rehabilitation by the American Embassy, Prague; the 
law comes into effect 4/1/91. It governs the restora- 
tion of property seized from individuais between 1948 
and 1990 and provides compensation for those impris- 
oned, drafted, who lost jobs or pensions for political 
reasons during the same period. It does not address 
property nationalized in 1959. It would appear not to 
apply to claims by foreign citizens not resident in 
Czechoslovakia, but potential claimants are advised to 
consult with a Czechoslovakian attorney. Claims must 
be filed within six months of the implementation date of 
the law. 
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AD-A229 424/7/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Historical Analysis of Spain’s Entrance into the 
North Atlantic Treaty Organization and Its Lack of 
Full Integration into the Military Force Structure. 
Master’s thesis. 

Sep 90, 127p Rept no. AFIT/GLM/LSM/90S-41 


This thesis examines factors surrounding Spain’s en- 
trance into the North Atlantic Treaty Organization 
(NATO) as well as its nonintegration into the alliance’s 
military force structure. International relationships sig- 
nificant in the time preceeding Spain’s entrance into 
NATO are examined, focusing primarily on the United 
States. NATO’s benefits from Spain’s membership are 
discussed as are the advantages afforded to Spain by 
joining NATO. This research assesses the changing 
attitude of the Spanish Socialist Party (PSOE) towards 
NATO. The PSOE initially opposed Spanish integration 
into NATO while the country was ruled by a centrist 
government. However, when the PSOE took control of 
the government their NATO position became noncom- 
mittal and finally, by the 1986 referendum, switched to 
a pro-alliance stance. The final issue addressed deals 
with the bilateral defense agreement between Spain 
and the United States. Of considerable interest is the 
reduction of U.S. military forces in Spain, specifically, 
the withdrawal of the 401st Tactical Fighter Wing from 
Torrejon Air Base. Keywords: Spain, NATO, Spanish 
foreign relations, U.S. base rights, Spanish socialist 
party, Spain/U.S. relations, Theses. (sdw) 
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pa Factors Invoived in Spain’s Entry into 
Master's thesis. j 

J. G. Sanchez. Sep 90, 98p Rept no. AFIT/GLM/ 
LSR/90S-31 


The focus of this research effort was to determine if 
Spain’s entry into NATO gave Spain substantial im- 
provement in security terms which served as justifica- 
tion of a defensive alliance from a strictly military per- 
spective. First, a qualitative, in-depth literature review 
was conducted regarding the Spanish integration proc- 
ess into NATO and the U.S.-Spanish agreements. 
Then, to contrast critical viewpoints, the information 
sources were divided into three groups: Spanish, U.S., 
and NATO sources. The information was analyzed ad- 
dressing those aspects closest related to Spain’s se- 
curity. historical events since 1936 and the politi- 
cal process since 1975 served as the framework for a 
discussion of military issues in recent Spanish history. 
Finally, analysis of the information gathered led to the 
conclusion that the justification for Spain’s entry into 
NATO has not adequately addressed her most press- 
ing defense issues. Theses. 
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AD-A229 465/0/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

to Foreign 


Application of king Modeis 

Policy: A Case Study of the Reflagging of Kuwait 
Oil Tankers. 

Master’s thesis. 

M. T. Rehg. Sep 90, 118p Rept no. AFIT/GLM/ 
LSM/90S-45 


The purpose of this research was to apply conceptual 
models of decision-making to a case study of the re- 
flagging of the Kuwait oil tankers that occurred in 
1987-1988. The actions of key players in United States 
foreign policy-making were analyzed using the rational 
actor model, organizational-process model, bureau- 
cratic-politics model and political-process model. From 
the evidence found on the interactions between the 
President, his department secretaries, advisors, and 
Congress, the political-process model developed by 
Roger Hilsman best described the case. The other 
three models (developed by Graham Allison), were 
useful in describing the actions of parts of the policy- 
making process, but not as completely as Hilsman’s 
political-process model. All power centers agreed on 
the objectives of the U.S. action in the Persian Gulf, 
but conflict ensued over the means to accomplish the 
goals of the policy. The President and his advisors 
were for the most part united on the policy. The fight 
between the President and Congress centered on the 
war powers resolution and went on for more than a 
year. Personal ideologies were more important than 
organizational perspectives in determining the actions 
of decision-makers. Keywords: Foreign policy, Persian 
Gulf, Kuwait, Decision making, Theses, Tanker ships, 
President(United States). (RWJ) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Memorandum of Understanding: Issues in the For- 
mation of International Cooperative Projects. 
Master’s thesis. 

J. G. Jeter. Sep 90, 58p Rept no. AFIT/GCM/LSY/ 
90S-8 


With defense budgets shrinking world wide, a success- 
ful national defense will increasingly depend on the 
successful use of international cooperative programs 
(ICPs). Failure of the DOD to recognize and deal with 
its shortcomings in ICP management could result in in- 
creased costs and a decreased willingness of foreign 
countries and firms to participate in these programs 
with the U.S. The foundation of all ICPs is the Memo- 
randum Of Understanding (MOU). These complex 
documents detail the roles and responsibilities of each 
participating nation. Because of their importance and 
intricate nature, negotiating MOUs can take months 
and even years. This research will outline the MOU 
process from its very inception as a potential coopera- 
tive program to its consummation as an actual interna- 
tional agreement. Keywords: Theses. (EMK) 
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United States Intervention: The Case of Chad. 
Final rept. 
J. A. Taylor. Nov 90, 96p 


Motivation for United States intervention with military 
assistance in the Chadian Civil War is an intriguing 
question. It is significant because the United States did 
not make this intervention until 1981, sixteen years 
after the Civil War . The reasons for the interven: 
tion do not seem to have much to do with Chad, but 
other factors did affect the United States’ interests in 
Africa and the Middle East, and ultimately did involve 
Chad. This thesis explores motives that may have 
been the reason(s) for United States intervention. 
These motives include: (1) Libyan terrorism, destabili- 
zation policies, and expansionism; (2) Soviet expan- 
sionism and influence in the region; and (3) Chad’s po- 
tential in mineral and oil reserves. This study contends 
that the United States’ intervention in the Chadian Civil 
War was due to the perceived Soviet threat that would 
increase from the Libyan intervention in Chad. While 
the concern in Chad was Colonel Qadhafi’s Soviet- 
equipped Libya, the United States saw Chad as a step- 
ping stone for further Libyan aggression. Truly Libyan 
aggression in Chad was viewed as Soviet aggression. 
Qadhafi had to be stopped. (emk) 


127,671 
AD-A229 560/8/GAR MF A02 
National Defense Univ., Washington, DC. 
Arms Industries: New Suppliers and Regional Se- 


curity. 

R. Sanders. 1990, 212p 

Availability: Superintendent of Documents, GPO, 
Washington, DC 20402 PC $5.00. Microfiche furnished 


to DTIC and NTIS users. 


This study explores the national security implications 
to the United States of the spread of arms production 
ilities in newly industrializing countries. It is 

hoped that this volume will prove a useful addition to 
the modest number of writings currently devoted to the 
growth of weapons manufacturing in countries which 
have experienced considerable economic growth 
within the last two or three decades. In examining this 

subject, the author has tried to place it in its widest 
context. While citing specific armament production and 
foreign sales data, this study focuses on political, eco- 
nomic, and military implications. It especially pays at- 
tention to the regional implications of such production. 
The seven countries examined here (Argentina, Brazil, 
India, Israel, South Korea, taiwan, and South Africa) 
are all in the noncommunist world. Furthermore, they 
have been characterized as ‘newly industrializing’ be- 
cause although they have developed considerable and 
modern economic resources they have failed to reach 
the industrial level of the United States, Western 
Europe, or Japan. They also represent a broad geo- 
graphic range with major political, philosophical, and 
social differences. Moreover, they account for a lar. 
share of the total arms manufactured and sold 
newly industrializing nations in the noncommunist 
world. (kr) 
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ADA229 567/3/GAR PC A11/MF A02 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. 

Security of Association of Southeast Asian Na- 
tions (ASEAN) Member-States in 1995: Is a US Mili- 
tary Presence Necessary. 

Master’s thesis. 

M. L. Huat. 1990, 247p 


Even with the claimed withdrawal by the Vietnamese 
from Cambodia, and Soviet departure from Vietnam, 
the Association of Southeast Asian Nations (ASEAN) 
still faces many external and internal threats. The ex- 
ternal threats arise as a result of superpower and 
major power interests in and designs for the region. 
Internal threats include economic, racial, political, and 
social issues. Current US military presence in the Phil- 
ippines has contributed significantly to the stability and 
consequent economic growth of the region. This is due 
to perceived US commitment to the stability of the 
region. None of the six alternatives studied can fully 
replace the US presence in the Philippines. The study 
shows that the US presence is a lesser evil compared 
to the situation without them. On balance, until 
ASEAN’s Zone of Peace, Freedom, and Neutrality 
(ZOPFAN) is achieved, if ever, a continued US military 
presence in the region is essential for the continued 
security, stability, and prosperity of ASEAN in the next 
five years. Keywords: ASEAN, Internal threat, External 
threat, Superpower and major power interests, Bene- 
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fits of US presence in the region, Alternatives to US 
military presence in the Philippines. 
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Essays on Strateg egy 6. 

T.C. ‘Gil, 1989, 210p 

Printing Otic perintendent of Documents, U.S. Gov't. 
Printi ice, Washington, DC 20402. PC $6.00. 
Microfiche furnished to DTIC and NTIS users. 


No abstract available. 
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National Defense Univ., Washington, DC. 

Gulf Security and the Iran-Iraq War. 

T. Naff. 1985, 205p 

Availability: Su Seaendent of Documents, GPO, 
Washington, 20402. PC $4.25. Microfiche fur- 
nished to DTIC and NTIS users. 


No abstract available. 
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National Defense Univ., Washington, DC. 
France in Black Africa. 

F. T. McNamara. 1989, 306p 
Availability: Superintendent of Documents, GPO, 
Washington, DC 20402. PC $8.00. Microfiche fur- 
nished to DTIC and NTIS users. 


This book outlines France’s acquisition and adminis- 
tration of its Black African empire and traces the 
former colonies’ paths to independence. The ambas- 
sador examines the structure of post-independence 
Franco-African relations and recent strains on those 
relations, especially African economic crises and the 
French tendency to focus on Europe. Because of 
those strains, he suggests, France alone may be 
unable to support its former dependencies much 
longer. He believes that long-term solutions to African 
problems will have to involve international organiza- 
tions like the World Bank and International Monetary 
Fund as well as other nations such as the United 
States and France’s European partners. (emk) 
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AD-A229 631/7/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Will the United States Eventually Be Held Hostage 
by Its Own High Technology Conventional Weap- 
ons. The Effect of Technology Transfer on Interna- 
tional Terrorism. 

Master’s thesis. 

P. C. Kovarovic. Sep 90, 177p Rept no. AFIT/GLM/ 
LSM/90S-30 


This thesis reveals a disturbing transformation. Inter- 
national terrorists’ present unsophisticated arsenals 
are slowly evolving into high-technology conventional 
weaponry. Alarmingly, an increasing portion results 
from U.S. and Western technology because of tech- 
nology transfer. With the abating trend of terrorist at- 
tacks predicted to continue, the thesis discerns this 
does not suggest a decline in terrorism. On the con- 
trary, through product and process technology trans- 
fers, the number of organizations that possess the 
technological capabilities to produce advanced West- 
ern weapons has skyrocketed in the last decade. 
Therefore, though attacks continue to decrease, ter- 
rorists’ carnage will likely increase due to the technol- 
ogies they acquire. With the global diffusion of technol- 
ogies, countries are relying less on U.S. markets. This 
thesis acknowledges it is virtually impossible to restrict 
U.S. exports to industrial countries without severely re- 
stricting American competition. However, ‘strong 
fences’ must be built around ‘small areas’ to thwart the 
terrorist acquisition of U.S. and Western private arms 
suppliers. Keywords: Theses, Terrorism, Technology 
transfer, Exports. (rwi) 
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National Defense Univ., Washington, DC. 
International Communist Movement: Origins and 
Trends. 

S. T. Vasquez de Aquino. 1985, 75p 


No abstract available. 
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National Defense Univ., Washington, DC. 

On-Site Inspection for Arms Control. 

R. L. Shearer. 1984, 78p Rept no. Net! Sec Affairs 
mono-84-7 

Contract DAHC32-84-M-1174 


On 26 May 1972, the United States and the Soviet 
Union signed the first Strategic Arms Limitation Talks 
agreement, SALT I. In the United States, it signaled the 
inning of an era of cooperation with the Soviet 
Union and generated high expectations for arms con- 
trol. But today the promise of arms control remains 
largely unfulfilled. There is a variety of reasons for this 
failure. A major contributing factor is the inability of the 
United States and the Soviet Union to develop the mu- 
tually acceptable verification procedures needed to 
safeguard more substantial arms control measures. A 
review of developments to data clearly shows that the 
verification procedures agreed to by both sides have 
constrained arms control program progress and have 
had unintended force development implications. Fur- 
thermore, they have led to the neglect of on-site in- 
spection as a tool to help assure treaty compliance. 
Keywords: Balance of power/deterrence; Strategic 
weapons/treaties; Arms control/verification; Nuclear 
proliferation/negotiations. (MM) 
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National Defense Univ., Washington, DC. 
NATO-Warsaw Pact. Force Mobilization. 
J. Simon. 1988, 578p 

Contract DAHC32-87-A-0012 

Availability: Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington, DC 20402. PC 
$16.00. Microfiche furnished to DTIC and NTIS users. 


Recent demographic and economic trends present 
mobilization problems for both the North Atlantic 
Treaty Organization and the Warsaw Pact. When the 
United States and the Soviet Union agreed to rid 
Europe of intermediate-range nuclear weapons, their 
agreement increased the emphasis on conventional 
force balances-thus creating anew strains within and 
between the alliances. These developments make the 
time ripe for a comprehensive study of NATO and 
Warsaw Pact capabilities to mobilize their convention- 
al forces. This book draws upon essays prepared for 
the NATO-Warsaw Pact conference. In these essays, 
Us and European specialists discuss developments 
and vuinerabilities in the blocs. They address four 
issues: (1) mobilization and reinforcement, (2) devel- 
opments in front-line states, (3) communications and 
transportation problems, and (4) difficulties on the 
flanks. These individual studies and the book as a 
whole represent the most current and thorough exami- 
nation of NATO-Warsaw Pact capabilities available 
today. Keywords: Warsaw Pact countries; Nuclear 
weapons/reduction; Conventional warfare/mobiliza- 
tion; Tactical communications; Military transportation; 
Military organizations; International western security; 
Balance of power; Foreign military forces; Western 
Europe; Eastern Europe; Military forces, United States; 
Economic impact; Arms control/treaties; USSR. (mm) 
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Limiting Conventional Forces in Europe. An Alter- 
native to the Mutual and Balanced Force Reduc- 
tion Negotiations. 

W. R. Bowman. 1985, 100p 


No abstract available. 
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Experience with more productive information sys- 
tems design at Sandia National Laboratories. 

J. K. Sharp. 1990, 94p SAND-90-2983C 

Contract AC04-76DP00789 

HET invorenvande volgendegeneratie conference, 
Amsterdam (Netherlands), 29 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


The natural language technique was just one of many 
approaches to information system design in 1987. The 
success of this approach convinced management of 
the viability of this “new” approach. A group was cre- 
ated to use natural language in information system 





specifications and designs. Two of the projects under- 
taken by this group will be reviewed. The first is a qual- 
ity database that allows for the management of the 
process that certifies production capabilities for major 
weapon components and the second tracks command 
and control status of weapons. A third external project 
involving nuclear disarmament will also be discussed. 
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Evaluation Technologies, Inc., Arlington, VA. 

OFDA Annual Report, FY 1987. 

Rept. for Oct. 86-Sep 87. 

C. Davis, D. King, F. Henderson, M. Hall, and C. 
Skowron. 1987, 159p 

Contract OTR-0000-C-00-3345-00 

Sponsored by Agency for International Development, 
Washington, DC. Office of Foreign Disaster Assist- 
ance. 


The Office of U.S. Foreign Disaster Assistance 
(OFDA), an office of the Agency for International De- 
velopment (AID), is responsible for coordinating the 
U.S. Government’s (USG) response to natural and 
man-made disasters in foreign countries. The Annual 
Report for fiscal year 1987 is a compiliation of case 
reports on 54 foreign disasters for which the USG pro- 
vided assistance, including floods in Bangladesh, 
earthquakes in Ecuador and El Salvador, drought in 
Ethiopia, civil strife in Mozambique, and locust infesta- 
tions in Africa. Each case report includes a summary of 
the disaster, a description of actions taken by local au- 
thorities, a detailed accounting of the assistance pro- 
vided by the USG, and a listing of international donor 
contributions. The report also includes a summary of 
OFDA’s disaster preparedness, mitigation and training 
activities. 
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PB91-923512/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 12, March 25, 1991. 

25 Mar 91, 20p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


The weekly US Department of State Dispatch provides 
a diverse compilation of major speeches, congression- 
al testimony, policy statements, fact sheets, and other 
foreign policy information from the State Department. 
Contents: Polish President Lech Walesa’s Visit to the 
United States; Re-establishment of US-Albanian Rela- 
tions; Problems and Opportunities in the Middle East; 
Secretary Baker’s Remarks on Middle East Trip; Gist: 
North American Free Trade Agreement; US-USSR 
Joint Statement on El Salvador; Feature: The United 
States Enters the Global Community (1895-1913); 
Focus on Central and Eastern Europe: Summary of Ini- 
tiatives. 
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Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 13, April 1, 1991. 

1 Apr 91, 16p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


The weekly US Department of State Dispatch provides 
a diverse compilation of major speeches, congression- 
al testimony, policy statements, fact sheets, and other 
foreign policy information from the State Department. 
Contents: The State Department: On the Front Lines 
of US Interests Abroad (President Bush); Fact Sheet: 
GATT and the Uruguay Round; Fact Sheet: Export 
Growth and Fast-Track; Country Profile: Namibia; Fact 
Sheet: US Expands Orderly Departure for Vietnamese 
Refugees; Country Profile: Vietnam; Feature: Women 
and US Foreign Policy; Country Profile: Netherlands. 
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Low Intensity Conflict Education and Training 
within the DOD: A Compilation of Courses and In- 
structional Periods. CLIC Papers. 
C. J. Everton. Oct 90, 58p 


No abstract available. 
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a Resources Research Organization, Alexan- 
ria, 

Optimization of Simulation-Based Training Sys- 

tems: User’s Guide. 

Final rept. Jan 85-Dec 88. 

E. L. Gilligan, L. B. Elder, and P. J. Sticha. Oct 90, 

141p ARI-RN-91-04, 

Contract MDA903-85-C-0169 


bee juide provides an overview of the Optimization of 
ulation-Based Training Systems (OSBATS) model 
aa prototype software as applied to an artificial but 
realistic problem related to Army Aviation training. 
OSBATS was developed to aid in the design and eval- 
uation of training devices that meet training require- 
ments at the minimum cost or maximum training effec- 
tiveness. The goals of this guide are (a) to illustrate the 
kinds of solutions to training-system design problems 
that OSBATS can provide, (b) to demonstrate the 
ways in which the model components interact to 
produce solutions, (c) to describe the operation of the 
prototype OSBATS software and rule bases, and (d) to 
illustrate how an OSBATS-like model could support 
the decision pwr ae The guide describes “om 
operation of the OSBATS software, concentrati 
how the results of different calculations can be hite- 
grated to support the concept-formulation process and 
provides the information required to familiarize the 
user with the installation of the software, the software 
functions, and the operation of the rule bases. (KR) 
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) 
Forschungsinstitut fuer Anthropotechnik, Wachtberg 
(Germany, F.R.). 
Simulation Study for Analysing Pilot’s Rule-Based 


vior. 
B. Doering. cAug 90, 19p 
In AGARD, Computer Aided System Design and Simu- 


lation 19 p. 


In modern highly automated aircraft, the pilot still plays 
an important role. He has, e.g., to monitor automated 
flight processes and to compensate malfunctions of 
the equipment. If he is trained to identify work situa- 
tions and consciously relate them to the appropriate 
action sequences, he exhibits rule based behavior. To 
permit this type of training, work situations and appro- 
priate action sequences have to be known in advance 
and the cockpit-interface must be designed fo facilitate 
them. A simulation study was made to establish the 
task knowledge required by the pilot to make a correct 
automated landing approach and to identify data flow 
requirements for the pilot-cockpit interface. The vari- 
ous steps of the study are described, starting with the 
definition of the problem and the development ofa 
functional model. The model comprises a description 
of pilot behavior in terms of IF-THEN rules of a produc- 
tion system and of aircraft flight processes in the form 
of difference equations. Simulation generates the be- 
havior of the pilot and the aircraft during approach. 
Simulation results are analyzed concerning data trans- 
mitted to the pilot and his control outputs. Methods for 
validating the models are discussed. 
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pres Literacy Program, Family Learning Cen- 


Rept for 1 Jul 87-31 Oct 90. 

1990, 111p 

Grant DOL-99-7-3000-98-342-02 

Sponsored by ee and Training Administra- 
tion, Washington, DC. 


The report traces the development and implementa- 
tion of Family hea Centers (FLC) which are an in- 
tegral ma ~~" Hispanic Literacy Program. The 
report identifies the content of the FLC program, the 
projects participating in the demonstration and the re- 
sults. The report covers a three year period of time 
from July 1, 1987-October 31, 1990. 
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Illinois State pn a eer Inst., Chicago. Biometric Lab. 
Full-Information Item Bi-Factor Analysis. 


Rept. for 31 Jul 89-31 Jul 90. 
R. D. Gibbons, D. R. Hedeker, and R. D. Bock. Jul 


90, 20p 
Contract N00014-89-J-1104 


A plausible s-factor solution for many types of psycho- 
logical and educational tests is one in which there is 
one general factor and s-1 group or method related 
factors. The bi-factor solution results from the con- 
straint that each item has a non-zero loading on the 
primary dimension alpha j 1 and at most one of the s-1 
| ae factors. This structure has been termed the bi- 
actor solution by Holzinger Swineford but it also ap- 
pears in the work of Tucker and Joresk a 
at estimating the parameters of this have been 
restricted to i measured variables; it has 
not been i considered in the context of item- 
response theory (IRT). It is conceivable, however, that 
the bi-factor structure might arise in IRT related prob- 
lems. The purpose of this paper is to derive a bi-factor 
pat arte model for binary response data, and to 
develop a method of parameter estima- 
tion. This rehtdher leeds 10's teaior evpilication of 
the likelihood equations that (1) permits the statistical 
evaluation of problems of unlimited dimensionality; (2) 
permits conditional dependence among discrete and 
previously identified yee of items, = (3) in some 
cases provides more parsimonious factor solutions 
than an unrestricted full-information item factor analy- 
sis — provide (e.g. Bock and Aitkin, 1981). Key- 
words: Factor analysis, Psychometrics, Biometry.(rwi) 
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Ri in Mental I Models. 

Final technical rept. 

W. Ri . Sep 90, 34p AFOSR-TR-90-1127, 
Grant AFOSR90-0177 


On March 12-13 an interdisciplinary group of thirty-five, 
composed of computer scientists, experimental psy- 
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chologists, linguists, philosophers and connectionists 
met to share views on representations and their role in 
mental models. A ih at least two books and sev- 
eral papers directly address these issues, the nature of 
mental models is far from clear. The meeting shed 
some om on why understanding mental models is dif- 
ficult. Si , put, the reason is that mental processes 
in many different ways and a quite differ- 

ent levels of abstraction, depending upon the re- 
searcher. For example, some emphasize the cognitive 
properties of mental models, whereas others are more 
concerned with the internal data structures. Still others 

may caraies the logical form and — of the mental 
process, as constrasted with the actual computational 
. The diversity of these viewpoints is clear 

upon reading the abstracts prepared by the partici- 
pants. Further study is needed to examine how these 
diverse viewpoints fit t r into a useful, integrated 
framework. Keywords: Artificial intelligence, Cognition, 
Data structure, Knowledge representation, Language, 
mn models, Neural nets, Perception, Reasoning. 
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Houston Univ., TX 
Designing a Training Tool for Imaging Mental 
Models. 


gy technical rept. Feb 89-May 90. 
J. Dede, and G. Jayaram. Nov 90, 85p 


PC A05/MF A01 


The training process can be conceptualized as the stu- 
dent acquiring an evolutionary sequence of classifica- 
tion-problem-solving mental models. For example a 
physician learns (1) classification systems for patient 
symptoms, diagnostic procedures, diseases, and 
therapeutic interventions and (2) interrelationships 
among these classifications (e.g., how to use diagnos- 
tic procedures to collect data a patient’s symp- 
toms in order to indentify the disease so that therapeu- 
tic measures can be taken. This project developed 
functional specifications for a computer-based tool, 
Mental Link, that allows the evaluative imaging of such 
mental modeis. The fundamental design approach un- 
derlying this representational medium is traversal of 
virtual cognitive space. Typically intangible cognitive 
entities and links among them are visible as a three- 
dimensional web that represents a knowledge struc- 
ture. The tool has a high degree of flexiability and cus- 
tomizability to allow extension to other types of uses, 
such as front-end to an intelligent tutoring system, 
knowledge base, hypermedia system, or semantic net- 
work. Keywords: Artificial intelligence, Hypertext, Intel- 
ligent tutoring systems. (KR) 
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beeen = 
oe Solve a Novel Problem within Their 
Domain of Expertise (Hoe Experts een Nieuw 
neryomrg Binnen hun Expertisegebied Oplossen). 
inal rep 


J. M. Schraagen. 2 Oct 90, 49p IZF-1990-B-14, 
TDCK-TD90-3404 
Text in English; Abstract in Dutch. 


Research on expert-novice differences has mainly fo- 
cused on how experts solve familiar problems. We 
know far less about the skills and knowledge used by 
experts when they are confronted with novel problems 
within their area of expertise. This report discusses a 
study in which verbal protocols were taken from sub- 
jects of various expertise designing an experiment in 
an area they were unfamiliar with. The results showed 
that even when domain k je is lacking, experts 
solve a problem within their area of expertise by divid- 
I Cablen into a number of subproblems that are 

ed in a specified order. The lack of domain knowl- 
edge is compensated for by using abstract knowl 
structures and domain-specific strategies. The resu 
suggest that experts are confronted with novel prob- 
lems, they can bring to bear various types of knowl- 
edge and strategies that enable them to outperform 
novices. Keywords: Netherlands, Dutch language, 
Translations. (emk) 


127,694 


AD-A229 703/4/GAR PC A03/MF A01 
Institute for Perception RVO-TNO, Soesterberg (Neth- 
erlands). 


30 VOL. 91, No. 11 


Do Information Search Patterns Reflect integra- 
tion Rules (Geven Informatie-Zoekpatronen Inte- 
gr Weer). 

inal rept. 
J. H. Kerstholt. 2 Aug 90, 21p IZF-1990-B-10, 
TDCK-TD90-1619 
Text in English; Abstract in Dutch. 


Structural modelling research and studies using infor- 
mation boards have reported contradicting findings re- 
garding the cognitive processes pong one individual 
decision making. Whereas in the structural modelling 
approach choices could well be predicted by linear 
models, information board studies have stressed the 
nonlinear use of information as a dominant decision 
strategy. One explanation for this result addresses the 
major assumption of the information board paradigm, 
asserting that decision strategies can be inferred from 
information search patterns. A major research finding 
is that information search patterns change with tas 
complexity, i.e. with high task complexity depth of 
search is decreased, which means tha less information 
is requested, and variability of search is increased. 
Higher variability of search is directly translated to an 
increased use of noncompensatory strategies. In the 
present experiment the agreement between subjects’ 
choices and best choices as calculated by a linear 
model are compared in two task complexity conditions. 
It was hypothesized that if information search patterns 
reflect integration rules agreement between subjects’ 
choices and linear model predictions should decrease 
with increased task complexity. The results showed 
that, even _—— depth of information search de- 
creased and variability of search increased in the  % 
complexity condition, relative agreement between su! 
jects’ choices and linear model predictions remained 
constant across task conditions. Keywords: Nether- 
lands. (KR) 


127,695 

AD-A229 737/2/GAR PC A04/MF A01 
Pittsburgh Univ., PA. Learning Research and Develop- 
ment Center. 

Content of Physics Self-Explanations. 

Technical rept. no. 12, Jul 87-Mar 89. 

M. T. Chi, and K. A. VanLehn. 22 Oct 90 

Contracts NO0014-84-K-0542, NO0014-85- Cbe88 


Several earlier studies have found the amount learned 
while studying worked-out examples is proportional to 
the number of self-explanations generated while 
studying examples. A self-explanation is a comment 
about an example statement that contains domain-rel- 
evant information over and above what was stated in 
the example line itself. This article analyzes the specif- 
ic content of self-explanations generated by students 
while studying physics examples. In particular, the con- 
tent ia analyzed into pieces of constituent knowledge 
that were used in the comments. These were further 
analyzed in order to trace the source of knowledge 
from which self-explanations. The first is deduction 
from knowledge acquired earlier while reading the text 
part of the chapter, usually by simply instantiating a 
general principle, concept, or procedure with informa- 
tion in the current example statements. Such construc- 
ao of the content of the example statements yield 

jew general knowledge that helps complete the stu- 
out otherwise incomplete understanding of the 
domain principles and concepts. The relevance of this 
research for instruction and models of explanation- 
based learning is discussed. Keywords: Learning from 
examples, Self explanations, Problem solving, Phys- 
ics, Examples, Explanations. (JHD) 


127,696 

PB91-144261/GAR PC AQ9/MF A01 
Georgetown Univ., Washington, DC. Head Start 
Mental Health Project. 

Mental Health in Head Start: A Wellness Approach. 
K. A. Hansen, and J. S. Martner. 1991, 177p 

Grant MCJ-0113806-03 

Also available from Supt. of Docs. Sponsored by Head 
Start Bureau, Washington, DC. 


The manual offers information on the complexities of 
mental health in Head Start and describes planning 
strategies, suggests activities, gives examples of situa- 
tions, includes samples of forms successfully utilized 
by other programs, and lists resources. Part | dis- 
cusses the meaning of mental health and shows the 
relationship between a holistic mental health approach 
and the Head Start model. Part II provides an in-depth 
discussion of the roles and responsibilities of the 
mental health coordinator and professional. Part III 
provides a five-step process for developing a mental 


health plan. At the end of each part is a section called 
SAMPLES. The section contains forms which have 
been successfully used by Head Start grantees. These 
forms can be copied and/or adapted to fit a program’s 
needs. Appendices at the end of the manual contain: 
Head Start Mental Health Program Performance 
Standards; A list of other component program per- 
formance standards which relate to mental health; A 
Reference Bibliography which is divided into the areas 
of Prevention, Identification and Referral, Treatment, 
and Books for Children; and A list of useful Journals 
and Organizations. 


Social Concerns 


127,697 

AD-A229 506/1/GAR PC A01/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Div. of Neuropsychiatry. 

Life and Death in the US Army in Corpore Sano. 
J. M. Rothberg, P. Bartone, H. C. Holloway, and D. 
H. Marlowe. 7 Nov 90, 5p 

Pub. in the Jnl. of the American Medical Association, 
v264 p2241-2244, 7 Nov 90 


Using standardized mortality ratios, this study com- 
pares the sex- and race-specific, age-adjusted death 
rates for all US Army soldiers with those for the entire 
US popuiation. Results how that soldiers are currently 
dying at a rate that is only half that of their civilian 
counterparts. The most striking difference in the death 
rates by cause is a markedly lower homicide death rate 
for Army black men; homicides — the civilian 
black male population are 12 times more frequent than 
in the Army. Some factors that might account for these 
lower mortality rates in the Army are discussed. Key- 
words: Vital statistics, Suicide, Accidents, Reprints. 
(Author) (KR) 


127,698 

AD-A229 781/0/GAR PC A99/MF A04 
Judge Advocate General’s School, Charlottesville, VA. 
Administrative and Civil Law Div. 

Legal Assistance Guide: Family Law. 

Final rept. 

Sep 89, 711p Rept no. ACIL-ST-263-90 


This text provides the legal assistance attorney with a 
basic understanding of the laws controlling the forma- 
tion and dissolution of marriages, and other topics of 
pigs Poe domestic law. Keywords: Marriage, State 
law, Military wah Children, Military personnel, Family 
members. (RWJ) 


127,699 
AD-A229 833/9/GAR PC A08/MF A01 
RAND Corp., Santa Monica, CA. 

and Closing the Doors. Evaluating Immi- 

ition Reform and trol. 
. D. Bean, G. Vernez, and C. B. Keely. 1989, 153p 

Prepared in cooperation with The Urban Institute, 
Washington, DC. 


No abstract available. 


127,700 
PB91-133702/GAR PC A05/MF A01 
— Systems, Inc., Silver Spring, MD. 

rams Servi Drug-Ex Children and 

r Families. Volume 1. Cross-Site Findings and 

Policy Issues. 
Final rept. 
21 Jan 91, 90p ASPE/SSP-90-013 
Contract HHS-100-87-0039 
See also Volume 2, PB91-133710. Sponsored by 
Office of the Assistant Secretary for Planning and 
Evaluation (HHS), Washington, DC. 


The study identified policy and service issues regard- 
ing city and state efforts to meet the needs of drug- 
exposed infants and children in St. Petersburg, Port- 
land, Los Angeles, and Chicago. It also determined 
how each is accomplishing the objective, particularly 
within the child welfare system, and described exem- 
plary practices. Information in the report presents: An 
overview of the magnitude of the problem; A brief de- 
scription of the study methodology, including a defini- 
tion of key terms used in the study; Services and pro- 
grams that are incorporated within the service delivery 





system serving these children and families; A ey 
of the study findings; and A review of significant policy 
issues and suggestions for future research related to 
js ig services for drug-exposed children and their 
lamilies. 


127,701 
PB91-133710/GAR PC A09/MF A01 


Macro A. gap ode Inc., Silver Spring, MD. 

ag xposed Children and 
qo Volume 2. Site Visit Summaries and 
Descriptions. 


Pr 
Final rept. 

21 Jan 91, 178p Sa 013.1 
Contract HHS-100-87-00 

See also Volume 1, PBST. 133702. S 
Office of the Assistant Secretary for 
Evaluation (HHS), Washington, DC. 


The report examined the efforts of St. Petersburg, 
Portland, Los Angeles, and Chicago to serve drug-ex- 
posed infants and their families and described individ- 
ual programs within these cities that serve the popula- 
tion. The project included discussions with more than 
100 individuals and preparation of case studies of 
each city. Each site visit summary included: (1) profiles 
of the city; (2) estimates of the number of drug-ex- 
= infants born annually in the city; (3) service de- 
ivery systems; (4) factors shaping the delivery system; 
(5) financial issues; (6) program effectiveness; (7) 
needs and gaps in the service delivery system; and (8) 
future initiatives to serve drug-exposed infants and 
their families. Program descriptions assessed the his- 
tory of each project, services for drug-exposed chil- 
dren and their families, and service delivery issues. 


nsored by 
lanning and 


127,702 

PB91-151811/GAR PC A03/MF A01 
Office of the Assistant Secretary for Planning and 
Evaluation (HHS), Washington, DC. 

Synthesis of Research on Child Care Utilization 
Patterns. 

Technical rept. 

S. M. McGroder. Feb 88, 46p ASPE/SSP-88-005 


The paper discusses the trends in the patterns of child 
care use and family expenditures by families in which 
the mother is in the labor force. The paper is organized 
in three sections: demand for child care and a concep- 
tual model; child care arrangements; and costs of child 
care. Findings include that: the number of preschool 
children with employed mothers increased from 6 mil- 
lion in 1970 to 10.5 million in 1985 and is expected to 
accelerate to 14.6 million by 1995; the number of 
school-age children with employed mothers increased 
from 21 million in 1970 to 25.7 million in 1985 and is 
expected to increase to 34.4 million by 1995; child care 
provided by relatives is predominant among low- 
income families; family day care and center care are 
used most frequently by families with higher incomes 
and by mothers employed full-time; mothers who are 
employed part-time are likely to continue to use family 
day care for their preschoolers; federal expenditures 
on child care have increased continually from 1973 to 
1988; personal expenditures on child care have in- 
creased more rapidly than federal expenditures on 
child care from 1966 to 1986; and tax expenditures on 
child care have increased from $500 million in 1972 to 
$2.7 billion in 1984. 


127,703 

PB$1-152355/GAR PC A05/MF A01 
SysteMetrics/McGraw-Hill, Inc., Lexington, MA. 

Partial Listing of Problems Facing ‘American Chil- 
dren, Youth and Families. 

Aug 89, 77p ASPE/SSP-89-004 

Sponsored by Office of the Assistant Secretary for 
Planning and Evaluation (HHS), Washington, DC. 


A collection of brief issue papers describes 15 major 
problem areas facing American children and families 
and summarizes the state of knowledge about the 
scope of the problems, trends, current government 
program expenditures, costs per case, the effective- 
ness of current intervention strategies and public atti- 
tudes about the problem areas. The review focuses 
primarily on social and health service needs and pro- 
grams affecting children and their families. Topics in- 
clude: Child health (including infant mortality, children 
without health care coverage, pediatric/adolescent 
AIDS and mental health problems); Adolescents in 
trouble (including adolescent pregnancy, substance 
abuse, runaway youth, and educational/employment 
deficits); Child wellere services (including child abuse/ 
neglect; adequacy of foster care services; and ade- 


quacy of adoption services); Lack of child care; Lack of 
early childhood education; Lack of child support; and 
Homelessness. 


127,704 
PB91-154302/GAR 
Office of Technology Assessment, Washington, DC. 
Adolescent —s — for a Change 

Nov 90, 227: 


‘6p-in 
Set includes PB91- 164310 through PB91-154385. 
No abstract available. 


PC E99/MF E99 


127,705 
PB91-154310/GAR PC A09/MF A01 
Office of bergen Assessment, Washington, DC. 
Adolescent Health: Time for a Change. Volume 1. 
Contractor Documents. 
Draft rept. 
ge S. N. Stuart, and J. Garbarino. Nov 90, 

p 
See also Volume 2, PB91-154328. 
Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor documents were prepared for the 
Office of Techno! Assessment (OTA) assessment 
entitled Adolescent Health: Time For A Change. They 
are being made available because they contain much 
useful information beyond that used in the OTA report. 
However, they are not endorsed OTA, nor have 

been reviewed by the Technology Assessment 
Board. Volume 1 contains: ‘Child Welfare Services for 
Adolescents’ and ‘Adolescent Victims of Maltreat- 
ment’. 


127,706 

PB91-154328/GAR PC A17/MF A03 
Office of ee Assessment, Washington, DC. 
Adolescen Time for a Change. Volume 2. 
Contractors Documents. 

Draft rept. 

R. Feldman, and M. Fine. Nov 90, 395p 

See also Volume 1, PB91-154310 and Volume 3, 
PB91-154336. 

Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor documents were prepared for the 
Office of Technology Assessment (OTA) assessment 
entitled Adolescent Health: Time For A Change. They 
are being made available because they contain much 
useful information beyond that used in the OTA report. 
However, they are not endorsed by OTA, nor have 
they been reviewed by the Technology Assessment 
Board. Volume 2 contains the reports: ‘How Can Soci- 
ety Contribute tc Meaningful Use of Adolescents’ 
Spare Time’, and ‘Middle and Secondary School Envi- 
ronments as They Affect Adolescent Well Being’. 


PBdt 164396/GAR PC A07/MF A01 
Office of Techno! Assessment, a. DC. 
Adolescent Health: Time for a Change. Volume 3. 
Contractor Documents. 

Draft rept. 

P. S. Casamassino, C. W. Runyan, E. Gerken, and L. 
S. Sadowski. Nov 90, 131p 

See also Volume 2, PB91-154328 and Volume 4, 
PB91-154344. 

Also — in set of 8 reports PC E99/MF E99, 
PB91-154302 


The contractor documents were prepared for the 
Office of Technol Assessment (OTA) assessment 
entitled Adolescent Health: Time For A Change. 

are ere made available because they contain much 
useful information beyond that used in the OTA report. 
However, they are not endorsed by OTA, nor have 
they been reviewed by the Technology Assessment 
Board. Volume 3 contains the re; ; ‘Adolescent 
Dental and Oral Health’, and ‘Unintentional Injury 
Among Adolescents’. 


127,708 

PB91-154344/GAR PC A16/MF A02 
Office of Lope Assessment, Washington, DC. 
Adolescent : Time for a Change. Volume 4. 
Contractor Documents. 

Draft rept. 

B. J. Burns, C. A. Taube, J. G. Emshoff, and R. 
Margolin. Nov 90, 364p 

See also Volume 3, PB91-154336 and Volume 5, 
PB91-154351. 


127,712 


BEHAVIOR & SOCIETY 
Social Concerns 


Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor documents were eupet Se Se 

ane ot Teeny Sees: TA) assessment 
prare Ianganne pu Health: Time For A Change. 
made available because they contain 

useful i lormation beyond that used in the OTA report. 

OTA, nor have 

Assessment 


Services yo 1975, 1980, nay 
and ‘Treatment of Adolescent Substance Abuse: A 
National Review and Critique’. 


127,709 

Office of Technalon Assessment, Faded Fo 
fe) Washington, 

Adolescent Health, Time for a Change. Volume 5. 

Contractor Documents. 

Draft rept. 

See Ef ee, 66 ae Se 

Reppucci, and S. Menard. Nov 90, 333p 

See also Volume 4, PB91-154344 and Volume 6, 

PB91-154369. 


Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor docu were prepared for the 
Office of Tecinology Assessment OTA) aesessmet 
pay ae ph a Time For A Change. They 


ee available because they contain much 
fi as ce cadena te OR cae 
Homeutr, they are not endorsed by OTA, nor have 
they been reviewed by the Tecadeae. Assessment 
Board. Volume 5 contains the reports: ‘Juvenile Jus- 
tice: A Critical Examination.’ ‘Review of stem dane for 
the Prevention and Treatment of Delinquency’, and 

‘The Epidemiology of Minor Offending in Adoles- 


cence’. 


127,710 

Office of Techn Assessment, W: Washingion DG 

Adolescent Healt Time for a Change. Volume 6. 

Contractor Documents. 

Draft rept. 

R. Kronick, M. McManus, H. Fox, P. Newacheck, and 

L. Wick. Nov 90, 148p 

See also Volume 5, PB91-154351 and Volume 7, 

PB91-154377. 

pag ee —— in set of 8 reports PC E99/MF E99, 
1-15430 


The contractor documents — prepared for 


because they 
useful i wirmation bopandaatuans tw es Chieanet 
However, tom nett ere t doe nor have 
they been reviewed by the Tec Assessment 
Board. Volume 6 contains the ; ‘Update: Ado- 
lescent Health Insurance Status’, and ‘Medicaid Cov- 
erage of Adolescents’. 


Ad 


PC A11/MF A02 
Assessment, Washington, DC. 
: Time for a Change. Volume 7. 


paper. 
, J. K. Wilson, A. R. Holder, and M. 
Proeitlles lov 90, 234p 
See also Volume 6, PB91-154369 and Volume 8, 
PB91-154385. 
Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor documents were 
Office of Technology Assessment ( 
entitled Adolescent Health: Time For A Change. They 
are being made available because they contain much 
useful information beyond that used in the OTA report. 
However, they are not endorsed by OTA, nor have 
i by the Technology Assessment 
Board. Volume 7 contains the reports: ‘Covariation 
Among Health Com; Behaviors in Adoles- 
cence’, and ‘L and E Issues Related to Ado- 
lescents’ Participation in Research and Data Collec- 
tion on Health and Related Topics.’ 


127,712 


PB91-154385/GAR PC A21/MF A03 


June 1, 1991 31 





BEHAVIOR & SOCIETY 
Social Concerns 


Office of Technol 


Assessment, Washington, DC. 
Adolescent Hea 


: Time for a Change. Volume 8. 
Contractor Documents. 

Background paper. 

D. A. Taylor, P. A. Katz, N. Zane, L. Miike, and L. 
Allen. Nov 90, 482p 

See also Volume 7, PB91-154377. 

Also available in set of 8 reports PC E99/MF E99, 
PB91-154302. 


The contractor documents were prepared for the 
Office of Technology Assessment (OTA) assessment 
entitled Adolescent Health: Time For A Change. They 
are being made available because they contain much 
useful information beyond that used in the OTA report. 
However, they are not endorsed by OTA, nor have 
they been reviewed by the Technol Assessment 
Board. Volume 8 contains the reports: ‘Health and Re- 
lated Services Available to Black Adolescents’, ‘Health 
and Related Services for Asian American Adoles- 
cents’, ‘Factors Affecting Latino Adolescents’ Health 
and Health Care Use’, ‘Health and Related Services 
for Native Hawaiian Adolescents’, ‘Poverty and Ado- 
lescent Health’, and ‘The Health of Rural Adoles- 
cents’. 


127,713 

PB91-155929/GAR PC A08/MF A01 
National Inst. of Mental Health, Rockville, MD. 
Assessment of Behavior Problems in Persons with 
Mental Retardation Living in the Community. 
ig oo on a Workshop on September 9, 1988. 

E. Dibble, and D. B. Gray. 1988, 164p DHHS/PUB/ 
ADM-90-1642 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 90-82480. Prepared in cooperation 
with National inst. of Child Health and Human Devel- 
opment, Bethesda, MD. Mental Retardation and De- 
velopmental Disabilities Branch. 


The joint sponsorship of the workshop by the National 
Institute of Child Health and Human Development 
(NICHD) and the National Institute of Mental Health 
(NIMH) indicates very clearly the importance that both 
Institutes attach to the issue of behavior problems in 
people with mental retardation. Both Institutes have 
tried to respond to growing recognition that, for many 
individuals, it is not their mental retardation that keeps 
them from being placed satisfactorily in the communi- 
ty. Rather, it is the behavioral problems associated 
with that mental retardation. Topics covered in the 
workshop include: Critical Issues in the Assessment of 
Childhood Psychopathology: An Overview of the Cur- 
rent State of the Art; Assessing the Prevalence of Psy- 
chiatric Disorders in a Developmentally Disabled Pop- 
ulation; Toward the Developmental Understanding of 
the Impact of Mental Retardation on Assessment of 
Psychopathology; The Development of a Screening 
Measure for Psychopathology in People with Mental 
Retardation; Behavioral Assessment of Adolescents 
with Pervasive Developmental Disorders; Issues in the 
Assessment of Aberrant Behavior — Persons 
with Mental Retardation; and Application of Traditional 
Measurement Scales to Dually Diagnosed Popula- 
tions. 


127,714 

PB91-156166/GAR PC A06/MF A01 
ee Commission on Drug-Free Schools, Washing- 
ton, DC. 

Toward a Drug-Free Generation: A Nation’s Re- 
sponsibility. 


Final rept. 


, 110p 
Also available from Supt. of Docs. 


The National Commission on Drug-Free Schools held 
hearings and meetings with students, parents, teach- 
ers, government officials, and community groups and 
made site visits to schools, colleges, and youth pro- 
grams to assess the extent and nature of the drug 
problem in our schools and colleges and to recom- 
mend ways in which the problem can be addressed. 
The major findings and recommendations of the Com- 
mission are as follows: America’s schools have two 
drug problems. Aithough still intolerably high, the use 
of cocaine, marijuana, and other illicit controlled drugs 
has declined sharply over the past decade. The use of 
alcohol and tobacco, however, has remained at a high 
level; In order to be effective, school prevention pro- 
je must have the support of the entire community; 

evention efforts should begin early. Students begin 
using alcohol and tobacco, often the gateways to other 
drugs, as early as the third grade; Although most 
schools have policies on the use, possession, and dis- 
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tribution of drugs at school, these policies are not 
always effective because they are inconsistently en- 
forced; Researchers and educators are just beginning 
to learn which drug education and prevention pro- 
grams and approaches are effective in reducing or pre- 
venting drug use; Drug prevention policies and curricu- 
la can be bolstered by efforts to provide afterschool 
activities and enrichment, and that help students take 
advantage of resources within the community; School 
teachers and administrators are not adequately pre- 
pared to recognize and effectively deal with students’ 
drug problems; The use of alcohol and tobacco by 
young people is alarmingly high, and has been largely 
unaffected by drug prevention efforts; and Many 
schools and colleges have ignored the moral and ethi- 
cal aspects of drug education. 


127,715 

PB91-156273/GAR PC A09/MF .A01 
Commission on Civil Rights, Washington, DC. 
Economic Status of Black Women: An Exploratory 
Investigation. 

Staff rept. 

N. Zalokar. Oct 90, 178p 

Also available from Supt. of Docs. 


The report compares the labor market outcomes (e.g., 
wages, occupations, labor force participation rates, 
and unemployment rates) of black women with those 
of white women with similar background characteris- 
tics (e.g., education, age, work experience, region of 
residence, marital status, and number of children). The 
results of these comparisons offer information about 
whether and to what extent black women have worse 
labor market outcomes than white women with similar 
we characteristics and provide insight into the 
possible effects of racial discrimination in the labor 
market on black women’s economic status. Thus, the 
study is limited to uncovering the effects of current 
racial discrimination in the labor market on black 
women’s economic status. In addition to racial discrim- 
ination, black women also face gender discrimination. 
Moreover, many black women continue to experience 
discrimination that occurs outside of the labor market. 
Although the report provides essential information on 
one important aspect of discrimination against black 
women, racial discrimination in today’s labor market, it 
does not constitute a comprehensive evaluation of all 
forms of discrimination against black women. 


127,716 

PBS 1-159954/GAR PC A04/MF A01 
Department of Health and Human Services, Dallas, 
TX. Office of Evaluation and Inspections. 

Resident Abuse in Nursing Homes: Understanding 
and Preventing Abuse. 

L. K. Bostick, and K. Golladay. Apr 90, 60p HHS/IG/ 
OEI/6-88/00360 

See also PB91-119552. 


The document examines the nature of abuse and ways 
to prevent it. The inspection relied on 232 interviews 
with respondents representing State, national, and 
Federal organizations which are either (1) involved 
with receiving, investigating, and/or resolving abuse 
complaints involving nursing home residents, or (2) 
knowledgeable and concerned about nursing home or 
elder issues. Findings indicate: Nearly all respondents 
say abuse is a problem in nursing homes; Respond- 
ents differ, however, —— the severity of the prob- 
lem; Physical neglect, verbal and emotional neglect, 
and verbal or emotional abuse are perceived as the 
most prevalent forms of abuse; Nursing home staff, 
medical personnel, other patients and family or visitors 
all contribute to abuse. However, aides and orderlies 
are the primary abusers for all categories of abuse 
except medical neglect; Respondents believe nursing 
home staff lack training to handle some stressful situa- 
tions; Most respondents believe staff certification and 
training will help to deter resident abuse; and Adminis- 
trative or management factors also contribute to nurs- 
ing home resident abuse. 


127,717 

PB9$1-160317/GAR PC A03/MF A01 
Office of the Assistant Secretary for Planning and 
Evaluation (HHS), Washington, DC. 

Drug Exposed Infants and Children: Service Needs 
and Policy Questions, August 1990. 

Final rept. 

L. Feig. Aug 90, 42p 

Supersedes PB90-201765. 


The paper was written to bring together available infor- 
mation on the conditions and needs of drug exposed 


children, federal programs which affect their well 
being, and outstanding policy questions which must be 
resolved in the coming months and years. Drug abuse 
among adults affects not only the individuals using 
drugs, but also their families. Particularly —t is 
the harm caused by a pregnant drug abuser to her 
unborn child. Major sections of the report discuss: 
Characteristics of drug exposed infants and their fami- 
lies; Effects on existing programs; The service needs 
of drug exposed children; Current efforts to aid drug 
exposed children and their families; and Policy issues. 


127,718 

PB91-161778/GAR 

Office of the Assistant Secre' 
Evaluation (HHS), Washington, 
Center. 

Compendium of HHS Evaluations and Relevant 
Other Studies. Volumes 1 and 2. (Eighth Edition). 
1990, 2087p 

Supersedes PB89-149702. 


The new, eighth, edition of the Compendium contains 
approximately 4000 project descriptions of in-process, 
completed, and ongoing evaluations, short-term eval- 
uative research, and other policy-oriented projects 
conducted by Health and Human Services (HHS); pro- 
om inspections and audits conducted by the HHS 

ice of Inspector General; and projects that are rele- 
vant to HHS programs but are conducted by the Con- 
—— Budget Office, General Accounting Office, 

ice of Technology Assessment, National Academy 
of Sciences’ Institute of Medicine and National Re- 
search Council Committee on National Statistics, De- 
partment of Labor, other selected government agen- 
cies, and private-sector organizations. The two-volume 
Compendium of HHS Evaluations and Relevant Other 
Studies is divided into four parts: Project Descriptions; 
Index of Descriptors; Index of Agency Sponsors; and 
Index of ie oe Names. Specific project descriptions 
can be found by first referring to any of the three index- 
es. Provided in each description are an abstract and 
18 other fields of information. 


PC$158.00/MF$72.00 
for Planning and 
. Policy Information 


General 


127,719 

AD-A229 409/8/GAR MF A03 
Library of Congress, Washington, DC. Federal Re- 
search Div. 

Finland: A Country Study. 

Dec 88, 476p 

Availability: Government Printing Office, Washington, 
DC 20402 HC $20.00. Microfiche furnished to DTIC 
and NTIS users. 


Partial Contents: Historical Setting; The Society and Its 
Environment; The Economy; Government and Politics; 
National Security. (rh) 


127,720 

AD-A229 482/5/GAR PC A09/MF A02 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
racks, PA. 

Winning the Peace: The Strategic Implications of 
Military Civic Action. 

Final rept. 

J. W. De Pauw, and G. A. Luz. 30 Sep 90, 198p 


Whatever the eventual outcome of the changing stra- 
tegic situation in Europe, it is certain that the structure 
of the U.S. military will change. The challenge facing 
military leadership during the 1990s is to ensure that 
the changes are based on sound planning reflecting a 
clearly-articulated national strategy. The authors of 
this book contribute to this planning by review the utili- 
ty of military civic action in achieving U.S. strategic ob- 
jectives. The editors have selected the papers pre- 
sented herein so that the reader can examine military 
civic action from many vantage points. Authors look at 
both past and the future. Some are highly critical and 
others are enthusiastic. Some of the positions seem to 
be politically conservative and others liberal. In short, 
the editors have attempted to set the framework for a 
debate of the strategic importance of military civic 
action in the 1990s. 


127,721 


PB91-161828/GAR PC A17/MF A02 





National Archives and Records Service, Washington, 
DC. Office of the Federal Register. 

Code of Federal Regulations. Title 11, Federal 
Elections (Revised as of January 1, 1990). 

26 Jun 90, 378p 

Also available from Supt. of Docs. 


The Code of Federal Regulations (CFR) is a codifica- 
tion of the — and permanent rules published in 
the Federal is me by the Executive departments 
and agencies of the Federal Government. Title 11-- 
Federal Elections is composed of one volume. The 
contents of the volume represent all current regula- 
tions issued by the Federal Election Commission codi- 
fied under this title of the CFR as of January 1, 1990. 
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127,722 

PBS1-158493 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Visco-Elastic Deformation of Dental Porcelain and 
Porcelain-Metal Compatibility. 

Final rept 

K. Asaoka, and J. A. Tesk. 1991, 6p 

Sponsored by National Inst. of Dental Research, Be- 
thesda, MD. 

Pub. in Dental Material 7, n1 p30-35 Jan 91. 


A computer simulation using a visco-elastic stress 
analysis was conducted to clarify the effect of the 
heating rate on deformation temperature of dental por- 
celain during firing. In the simulation, the following tem- 
perature-dependent factors were incorporated: elastic 
modulus, viscosity, and coefficient of thermal expan- 
sion. Thermal expansion curves of porcelain with an 
applied load at various heating rates were computed. 
The results suggest that the temperature where the in- 
compatibility stress develops in the porcelain-fused-to- 
metal strips during cooling can be estimated closely 
from the deformation point of the heating curve of the 
porcelain with an applied stress of about 1.2 - 3.1 MPa. 


127,723 

PBS1-158691 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Effect of Catalyst Structure on the Synthesis of a 
Dental Restorative Monomer. 

Final rept. 

M. Farahani, A. D. Johnston, and R. L. Bowen. 1991, 


p 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 
Pub. in Jnl. of Dental Research 70, n1 p67-71 Jan 91. 


The addition product of 2-hydroxyethyl methacrylate 
(HEMA) and pyromelilitic dianhydride (PMDA), known 
as PMDM, is a mixture of two structural isomers. The 
para PMDM isomer--currently used in mediating adhe- 
sive bonding of restorative materials to hard tooth 
issues--is a crystalline solid. The meta isomer is a 
liquid. In the synthesis of PMDM, the para isomer, 
which can be purified by crystallization, is usually 
present to the extent of only 50% of the product mix- 
ture. The effect of the amine catalyst structure was 
studied relative to its role in increasing the yield of the 
para isomer, either by a reduction in the amount of the 
meta isomer or by an increase in the extent of overall 
reaction. The chemical structure of the amine catalyst 
had an important role in the synthesis of PMDM and 
influenced the ratio of the isomers. Among aliphatic 
amines, especially noteworthy as catalysts that gave 
excellent yields of the para isomer in high purity were 
N, N-di-isopropyl-ethylamine and hexametylenetetra- 
mine. 
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PB91-159210 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Dental Biomaterials and Engineering Frontiers for 
the 90’s. 

Final rept. 

J. A. Tesk. 1990, 2p 

Pub. in Proceedings of the International Kyoto Sympo- 
sium on Biomedical Engineering (3rd), Kyoto, Japan, 
November 20-21, 1990, p14-15. 


Some areas of dental materials and engineering which 
should receive increased attention in the 1990's are 
discussed. 


Bionics & Artificial intelligence 


127,725 

PAT-APPL-7-193 612/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Robot Cable-Compliant Devices. 

Patent Application. 

J. J. Kerley. Filed 13 May 88, 25p N91-13735/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A cable-compliant robotic joint includes two U configu- 
ration cross-section brackets with their U cross-sec- 

tions lying in different planes, one of the brackets 
being connected to a robot arm and the other to a tool. 
Additional brackets are displaced from the other 
brackets at corners of the robotic joint. All the brackets 
are connected by cable segments which lie in one or 
more planes which are perpendicular to the direction 
of tool travel as it approaches a work object. The com- 
pliance of the joint is determined by the cable segment 
characteristics, such as their length, material, angle, 
stranding, pre-twisting and pre-stressing. 
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AD-A229 520/2/GAR PC A03/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Human Analogue Models for Computer-Aided 
Design and Engineering Applications. 

Final rept. Nov 88-Jul 90. 

S. P. Paquette. Nov 90, 42p Rept no. NATICK/TR/ 
90/054 


A review of six computerized human analogue models 
(SAMMIE, COMBIMAN, CREW CHIEF, CAR, JACK, 
and SAFEWORK) was conducted to identify the state- 
of-the-art in ergonomic modeling software. All of the 
models included here demonstrate some utility as er- 
gonomic design tools and were developed so that ma- 
teriel designers and engineers can conduct preliminary 
human factors analysis prior to prototype construction. 
These human figure models vary widely with respect to 
primary function and analytical capabilities. However, 
they essentially fall within one or more of the following 
categories: anthropometric accommodation analysis, 
biomechanical/strength modeling, or human-machine 
interface analysis. This report includes the develop- 
mental background of each model, the hardware re- 
quirements, and the major functions provided by each 
system, e.g., reach/clearance analysis, vision analy- 
sis, strength modeling, and computer simulation. The 
underlying anthropometric databases that support 
model generation are also reviewed. In addition, the 
techniques used to construct the human figures in 
terms of skeletal link structure and geometric repre- 
sentation of body segment shape and volume are dis- 
cussed. Finally, some challenges are presented that 
confront future refinement of human figure models. 
(rh) 


127,727 

AD-A229 697/8/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 


127,729 


Human Factors Engineering 


He oe manual. 
R. Kiel. Nov 90, 27p FEL-90-A080, TDCK-TD90-1228 
Text in English; Abstract in Dutch. 


The Type Definition Module TDM is part of the combat 
model Force Structure Model FSM and has been de- 
veloped under contract A89KL619. The pt of 
TDM is to provide a way of interactively creating and 
ae so-called UNIT TYPES. theese UNIT TYPES 
are as templates for creating the UNITS for a 
tone simulation run. The UNIT S are stored in 
ype Definition Files: the poe wide available 
PRE DEFINED TYPES and the 
DEFINED TYPES. This report 
of UNIT TYPES and the way TDM 
structure. Also the relation of UNIT ba 
of FSM is 
TYPES and the Type Definition Sots cbltn orore 
stored. The relation of TDM with such programs as the 
Unit Definition Program (UDP) and FSM itself it also 
described here. In chapter 3 some general information 
on the ‘User Interface’, i.e. on how to use the VDU (the 
Video Display Unit, or screen) and keyboard is given. 
Finally, chapter 4 explains howto use TDM in detail. 
The wr aitimesaan endean enna ames 
a owe en ee ge, and runs on VAX computers 
with the VMS operating system. Keywords: Interfaces, 
Netherlands, User manuals. (kr) 
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AD-A229 701/8/GAR PC A03/MF A01 

nates for Perception RVO-TNO, Soesterberg (Neth- 
jands). 

Vapour Transfer in 2-Layer Clothing Due to Diffu- 

sion and Ventilation door Diffusie 

en Ventilatie van 2-Lagen Kleding).dige. 

Final rept. 

W. A. Lotens, and L. J. Wammes. 6 Sep 90, 30p IZF- 

1990-B-9, TDCK-TD90-1618 

Text in English; Abstract in Dutch. 


An experiment was carried out to measure the vapour 
resistance of 2-layer clothing ensembles as a function 
of air permeability of the outer layer, open or closed 
apertures, wind, and walking, both for the total ensem- 
ble and for the outer garment alone. Six subjects 
walked on a treadmill (0., 2.5, and 5 km/h) which was 
placed in a wind tunnel (.2, -7, and 3.0 m/s). They wore 
long underwear and an outer garment made of imper- 
meable (imp), microporous (mpo), low air 

(loa), or high air permeable (hai) fabric. Vapour resist- 
ances were determined by a trace gas method which 
was Calibrated against water vapour resistance. The 
vapour resistances of the underclothing and the outer 
garment were calculated and also the ventilation 
through the apertures. The vapour resistance of the 
underclothing was almost constant at 5 mm air equiva- 
lent. The ventilation was strongly dependent on 

and motion but still so low (64 7 1/min) that only the im- 
a garment could noticeably benefit from it. 


127,729 

AD-A229 708/3/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Comparison of Human-Computer Interfaces in Air 
Force Organizations. 

Master’s thesis. 

M. G. Morris. Dec 90, 140p Rept no. AFIT/GIR/ 
LSM/S90D-7 


This thesis investigated differences in organizational 
efficiency and effectiveness for users of graphical user 
interfaces and text-based interfaces on personal com- 
puters in Air Forces offices. Areas of interest included 
amount of time required to learn the basic system, 
amount of time required to learn new application, 
users’ ratings of user-friendliness, users’ perceptions 
of the extent that their system help them perform in 
their job, the number of software packages used on 
the job by users of each system, user satisfaction, re- 
sponsible authorities’ ratings of quality of output, and 
the relationship between user job experience level and 
interface used on the job. A literature review revealed 
no similar studies within the Department of Defense to 
date. Two populations across two organizations were 
identified for survey administration--users of graphical 
user interfaces and users of text-based interfaces. A 
total of 700 surveys were out with 454 returned for a 
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response rate of 64.9%. The results of the study indi- 
cated that for the organizations surveyed, graphical 
user interfaces offer significant advantages in each of 
the areas investigated. Finally, the results of the study 
revealed that less experienced users tend to use 
graphical interfaces over text-based systems in great- 
er numbers while civilian users were more likely to use 
text-based systems. Keywords: Microcomputers dis- 
play system graphics, User needs. (KR) 


Ab-Aaze 751/3/GAR PC A03/MF A01 
Lockheed Artificial Intelligence Center, Palo Alto, CA. 

A e Interfaces. 

Final rept. Mar 89-May 90. 

S. W. Tyler. Nov 90, 29 - TR-90-276, 

Contract F30602-87-D 


The purpose of this research and development en- 
deavor was to design and implement an adaptive intel- 
ligent interface for a command-and-control-style 
domain. The primary functionality of the resulting inter- 
face was to be able to adapt its presentation of infor- 
mation to the individual user, based upon the current 
—s pp the user’s personal preferences and experi- 

captured in an explicit user model. The 
CHORIS eee Human Object Oriented Reason- 
ing Interface System) software system is a knowledge 
based ——— interface architecture which supports 
mixed modality input and output, high-level plan man- 
agement, adaptation to individual users and user roles, 
and tailoring of system response information to the 
currently arene he. task and the user’s pref- 
erences. CHORIS has been extended to support users 
with different roles within the command-and-control- 
style domain of emergency management. The inter- 
face demonstrates the powerful effects that the func- 
tionality captured within CHORIS can have in enhanc- 
ing user performance in responding to complex situa- 
tions in a timely manner. Keywords: Interface, Com- 
mand and control, Adaptive interface, Intelligent inter- 
face, User modeling. (KR) 


127,731 

AD-A229 753/9/GAR PC A04/MF A01 
Dayton Univ., OH. Research Inst. 

image Qual Metrics and Application of the 
Square Root integral (SQRI) Metric: An Overview. 
Final rept. Jan 89-Jun 90. 

R. J. Evans. Nov 90, 69p AFHRL-TR-90-56, 

Contract F33615-90-C-0005 


The purpose of this report was to present an overview 
of image quality metrics and evaluate the performance 
of the Modulation Transformer Function Area (MTFA) 
and the Square Root Integral (SQRI) metrics on dis- 
plays used at the Air Force Human Resources Labora- 
tory (AFHRL). While the MFTA, as indicated by its 
name, correlates highly with the display modulation 
transfer function area, the SQRI, developed by Barten 
(1987), integrates display luminance, contrast as 
measured through the modulation transfer function, 
and resolution into a single measure in s different fash- 
ion. The scalar results obtained from the metrics act as 
an image of quality for the display devise. Results of 
the analyses showed that (a) image quality metrics 
lacks the ability to incorproate the relative importance 
of display luminance; (b) the J measure from the SQRI 
metric emphasizes low spatial frequency information 
(<5 cycles/degrees) relative to high spatial frequen- 
cits; (c) only on of the two measures developed by 
Barten, the J index, yielded unambiguous results; (d) 
small variability in the low spatial frequency of the 
MF4TF could cause large changes in the resulting 
SQRI image quality measures; and (e) the concept of 
the display modulation depth curve (or display MTF) 
employed in image quality metrics is ambiguous and 
requires some form of further standardization. To date, 
little is known about the manner in which humans com- 
bine spatial frequency-based information from dis- 
plays, and most image quality metrics reflect this lack 
of knowledge. More basic psychophysical knowledge 
of these properties is required before image quality 
metrics will become useful. (kr) 
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AD-A229 822/2/GAR PC A07/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

— letwork Based Human Performance Mod- 
elin 

Fin a Sep 88-Sep 

E. L. Fix. Aug 90, 138p Rept no. AAMRL-TR-90-042 


Neural networks provide an alternative method of 
builcing models of human performance. They can 
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learn behavior from examples, reducing the need for 
many identical repetitions and intensive analysis. A 
properly trained net can be very robust in its response 
to a novel stimulus. This opens the door to modeling 
performance in the presence of an interactive stimu- 
lus. Neural networks provide the possibility of robust 
models that can operate interactively in real time, de- 
pending on the size and architecture of the net and the 
application. A neural network architecture derived from 
recurrent back propagation is presented which learn to 
mimic human behavior and performance in a sample 
task. It shows operatin 9 characteristics similar to those 
of human subjects, and even makes the same kinds of 
mistakes. Possible application are discussed. Key- 
words: Human factors; Neural networks; Modeling; 
Human performance; Artificial intelligence. (js) 
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PAT-APPL-7-587 919/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Emu Helmet Mounted Display. 

Patent Application. 

J. Marmolejo, S. Smith, A. Plou ugh, R. Clarke, and W. 
Mclean. Filed 25 Sep 90, 14p N91-13879/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A helmet mounted display device is disclosed for pro- 
jecting a display on a flat combiner surface located 
above the line of sight where the display is produced 
by two independent optical channels with independent 
LCD image generators. The display has a fully over- 
lapped field of view on the combiner surface and the 
— can be adjusted from a near field of four feet to 
infinity. 


127,734 

PB91-152884/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Physiological Responses to the Wearing of Pro- 
tective Equipment and Respirators: Effects of Hot, 
Humid inspired Air on Work of Breathing. 

Final rept. 

N. L. Turner. 1990, 39p 


The physiological effects of breathing cool/dry, cool/ 
humid, hot/dry, and hot/humid air were observed 
during rest, and during light and moderate intensity ex- 
ercise on a cycle ergometer. Nine male volunteers, 18 
to 35 years old, took part in four 50-minute submaximal 
exercise tests under the four different inspired air con- 
ditions. The results demonstrated several positive ef- 
fects of hot air breathing on lung mechanics. Dynamic 
lung compliance was increased with both hot/dry and 
hog/humid air breathing during rest and exercise. 
These increases in compliance implied a decrease in 
the inspiratory work of breathing, although no statisti- 
cally significant decreases were demonstrated. Fre- 
quency of breathing was decreased and tidal volume 
increased with hot air, allowing a more efficient breath- 
ing pattern. These results lent support to the current 
inspired air temperature criteria for SCBA certification, 
as set forth in 30 CFR, Part 11 and proposed 42 CFR, 
Part 84. The study suggests that future research in the 
area include a study in which both inspired air and am- 
bient air temperatures are varied. The possibility of 
interactions between hot inspired air and hot ambient 
air should be explored as closed circuit respirators 
used in both fire fighting and hazardous waste oper- 
ations may be used under hot ambient conditions. 
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127,735 
N91-15940/0/GAR 

(Order as N91-15930/1/GAR, PC A99/MF 

A04) 

National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Discourse for Slide Presentation: An Overview of 
Chemical Detection Systems. 
R. A. Peters, T. J. Galen, and D. L. Pierson. Jul 90, 


7p 
In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials and Handling 7 
p. 


A brief overview of some of the analytical techniques 
currently used in monitoring and analyzing permanent 


gases and selected volatile organic compound in air 
are presented. Some of the analytical considerations 
in developing a specific method are discussed. Four 
broad groups of hardware are discussed: compound 
class specific personal monitors, gas chromatographic 
systems, infrared spectroscopic systems, and mass 
spectrometric residual gas analyzer systems. Three 
types of detectors are also discussed: catalytic sensor 
based systems, photoionization detectors, and wet or 
dry chemical reagent systems. Under gas chromato- 
graph based systems five detector systems used in 
combination with a GC are covered: thermal conduc- 
tivity detectors, photoionization detectors, Fourier 
transform infrared spectrophotometric systems, qua- 
drapole mass spectrometric systems, and a relatively 
recent development, a surface acoustic wave vapor 
detector. 
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PATENT-4 942 632,PAT-APPL-7-082 @04ilable NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Method for Waste Collection and Storage. 

Patent. 

W. E. Thornton, and H. B. Whitmore. Filed 10 Aug 
89, patented 24 Jul 90, 15p N91-14724/9, PAT- 
APPL-7-391 911 

Division of US-Patent-AppI-SN-035401, Filed 7 Apr. 
1989. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method for collection of fecal matter designed to op- 
erate efficiently in a zero gravity environment was in- 
vented. The system consists of a waste collection area 
within a body having a seat opening. Low pressure 
within the waste collection area directs fecal matter 
away from the user’s buttocks and prevents the 
escape of waste gases. The user actuates a piston 
covered with an absorbent pad that sweeps through 
the waste collection area to collect fecal matter, scrub 
the waste collector area, press the waste against an 
end of the waste collection area and retracts, leaving 
the used pad. Multiple pads are provided on the piston 
to accommodate multiple usages. Also a valve allows 
air to be drawn through the body, which keeps the 
valve from becomming plugged with the feces. A sheet 
feeder feeds fresh sheets of absorbent pads to a face 
of the piston with each actuation. 


General 
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PB91-913399/GAR Subscription 
Food and Drug Administration, Rockville, MD. 

FDA Inspection Operations Manual - Basic Manual 
- January 1991. 

Manual. 

Jan 91, 674p FDA/ORA-91/17-1991 

Supersedes PB91-913399.Portions of this document 
are not fully legible. 

Revisions to the basic report available as PB91- 
913300. 


The manual provides a system for the issuance of 
Agencywide standard operating procedures for FDA 
investigational personnel. It is composed of excerpts 
and synopses of authorities, objectives, responsibil- 
ities, policies, and guides applicable to inspection op- 
erations. It is a basic tool for personnel in the practical 
aspects of conducting inspections and investigations 
for the regulated areas of foods, cosmetics, human 
drugs, biologics, veterinary medicine, medical devices, 
and radiological health which FDA monitors and con- 
trols. 
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DE91005712/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Thermal sensitivity of the commercial sector. End- 
Use Load and Consumer Assessment Program. 

Z. T. Taylor. Dec 90, 74p PNL-7580 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


We examined the thermal sensitivity of building total 
loads and ee ventilating, and air-conditioning 
(HVAC) loads in all nine commercial building types. In 
groceries and restaurants, refrigeration loads were 
also studied. The data indicated that the thermal sensi- 
tivity of building total and HVAC loads is small for all 
types of buildings. We found the thermal sensitivity of 
refrigeration loads also to be small for groceries and 
restaurants. These findings led us to conclude that, al- 
though corrections for weather might improve fore- 
casted loads, the improvement is probably too smail to 
justify the effort required to do so. We next examined 
the effects of building size, age, and primary heating 
fuel on thermal sensitivity. We compared our results 
with common expectations that small buildings are 
more thermally sensitive than larger buildings, old 
buildings are more thermally sensitive than new build- 
ings, and electrically-heated buildings are more ther- 
mally sensitive than those heated by other fuels. As 
expected, small buildings were found to be more sen- 
sitive to the weather because of the higher ratios of 
envelope area to conditioned volume. However, nei- 
ther vintage nor fuel type was found to affect HVAC 
loads. We investigated the use of hearing and cooling 
degree-days calculated to a base temperature of 
65(degree)F as the basis for a weather-adjustment 
procedure. We concluded that a simple degree-day 
correlation is a promising prospect because it would 
be easy to develop and implement. 


127,739 

DE91005773/GAR 

Oak Ridge National Lab., TN. 
— thermal envelope systems and materials 
(BTESM) monthly progress report for DOE Office 
Buildings Energy Research. 

G. Burn. Nov 90, 42p ORNL/M-1341 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, and building 
diagnostics. Presentations are not stand-alone para- 
graphs every month. Their principal values are the 
short-time lapse between accomplishment and report- 
ing and their evolution over a period of several months. 
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DE91006894/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Identification of flow and volume parameters in 
multizone systems using a single gas tracer tech- 
nique. 

P. J. O'Neill, and R. R. Crawford. Jan 91, 33p PNL- 
SA-18944, CONF-910127-4 

Contract ACO6-76RL01830 

ASHRAE winter meeting, New York, NY (USA), 19-23 
Jan 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


This work evaluates a new method, based upon tracer 
gas techniques, for determining interzonal airflows and 
effective volumes in a multizone enclosure. The pro- 
posed method uses a single tracer gas to disturb the 
zones. A state-space formulation is used to model the 
multizone system. The concentration data are used in 
combination with a recursive least-squares identifica- 
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tion algorithm to determine all of the interzonal airflows 
and effective volumes. A three-zone experimental test 
facility was constructed to validate the proposed 
method. The results indicate that the gas technique 
was able to estimate the interzonal airflows and effec- 
tive volumes of the experimental facility to within 10% 
in most cases. The tests also showed that for a three- 
zone system, the best accuracy was obtained using a 
sampling interval, T, in the range 0.1 (le) T/(tau)(sub 
min) (le) 0.2. The fastest time constant of the system, 
(tau)(sub min), is based upon the airflows and effective 
volumes of the continuous-time system representa- 
tion. 7 refs., 6 figs., 1 tab. 
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PB$1-155515/GAR PC A07/MF A01 
Geomet Technologies, Inc., Germantown, MD. 
Cooling Performance Evaluation of a Gas Heat 
Pump and a Prototype Liquid Desiccant Dehumidi- 
fier in Two Contemporary Research Houses. Topi- 
cal Report, June-September 1988. 

N. L. Nagda, A. K. Trehan, and R. C. Fortmann. Feb 
91, 129p GEOMET-IE-1977, GRI-90/0273 

Contract GRI-5086-245-1265 

Sponsored by Gas Research Inst., Chicago, IL. 


Under the sponsorship of the Gas Research Institute, 
a 2RT gas heat pump and a 1RAT liquid desiccant dehu- 
midifier were tested in two unoccupied contemporary 
research houses. The research houses were moder- 
ately furnished to approximate conditions of occupan- 
cy for a family of three. Presence of occupants and use 
of applicances were simulated. Performance of the 
two units was evaluated on the basis of indoor com- 
fort, dynamic response to changing indoor/outdoor 
conditions, and energy consumption. In addition, high- 
efficiency electric air conditioners were tested to pro- 
vide data for comparative analyses. 


127,742 

PBS1-158535 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Environment Div. 
Conference Coverage: Papers Presentations 
Shine. 

Final rept. 

B. L. Collins. 1990, 3p 

Pub. in Lighting Design and Application, p21-23 Oct 
90. 


The technical highlights from the recent IESNA Con- 
ference in Baltimore, MD are summarized in some 
detail. At the session 48 papers on lighting research, 
technology, design and application were presented. 
Topics discussed included light sources and conserva- 
tion issues for displays; efficiency standards for lamps; 
daylight measurement and modeling; lamp perform- 
ance including fluorescent, incandescent, metal 
halide, high pressure sodium, and special sources; 
tunnel and roadway lighting; measurement and con- 
trols; modeling and lighting geometry; calculations; vis- 
ibility and visual performance; computer graphics; and 
VDT’s. Issues relating to energy conservation, such as 
efficiency standards, daylighting, and new lamp tech- 
nology generated considerable attention, as did 
papers on lighting and conservation as well as com- 
puter graphics as a design tool. 


127,743 

PBS1-159079 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Equipment Div. 

Prototype Expert System for Diagnosing Moisture 
Problems in Houses. 

Final rept. 

A. K. Persily. 1986, 10p 

Pub. in Proceedings of BTECC Symposium on Air Infil- 
tration, Ventilation, and Moisture Transfer, Fort Worth, 
TX., December 1986, 10p. 


A knowledge based expert system is under develop- 
ment to assist in the identification and diagnosis of air 
leakage problems in residential buildings. The expert 
system is intended for use by home energy auditors 
who are familiar with house construction and building 
performance issues, but do not have the expertise 
necessary to deal effectively with the wide variety of 
circumstances encountered in houses. The system de- 
velopment is beginning with a prototype to diagnose 
moisture-related problems. This prototype is the first 
step in the development of the more comprehensive 
expert system that will deal with air leakage problems 
associated with indoor air quality, thermal comfort, and 
heat loss and gain. In the paper the moisture-diagnosis 
prototype is described and discussed. This prototype 


127,746 


system requires the user to describe the symptoms of 
the existing moisture problems and provide informa- 
tion on house characteristics. Based on additional in- 
formation on the symptoms and the house, this inter- 
active program produces a list of probable causes and 
recommendations for remedial action. In addition to 
describing the current prototype system, the paper 
also discusses the results of an evaluation of the 
system based on its use by human experts in the field 
of residential building moisture. This evaluation, 

with insights obtained through the efforts of the sys- 
tem’s deve , has led to several proposed im- 
provements of the prototype. 


127,744 
PB91-159293 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Building T ‘ 

Simulation. 


Al: Does it Have a Place in 

Final rept. 

R. N. Wright, and J. Hirsch. 1985, 6p 

Pub. in Proceedings of Building Energy Simulation 
Conference, Seattle, WA., August 21, 1985, p169-174. 
Artificial intelligence (Al) technologies and simulation 
technologies can be combined to support excellent 
decisions throughout the whole building process. Al 
technologies are briefly reviewed. Simulation is gener- 
alized as a means to predict prototype performance 
whether in the building process or in the response of 
the building in use to its natural and man-made envi- 
ronments. Al can assist the decision maker in select- 
ing the simulation scheme, detailing and conducting 
the simulation, and pay validity and meaning 
of the results of simulation. Simulation can assist the 
knowledge engineer in the formulation of knowledge 
bases to guide in decision making for various building 
problems. Al and simulation technologies are identified 
as natural and | partners for the guidance of 
decision makers in all phases of the building process. 
Substantial research, dev it and education will 
be required to realize the potential of these technol- 
pe ner to increase the usefulness, safety and economy 
of buildings. 


127,745 
PB91-161281/GAR 
Battelle Columbus Div., OH. 


PC A06/MF A01 


Abstracts Update Mid-1990. 
M. J. Murphy, D. W. Locklin, O. D. Johnson, and V. 
J. Brown. 8 Nov 90, 103p N-4620-3330, GRI-90/ 


0231 

Contract GRI-5086-241-1219 

Supersedes PB89-194112 and PB88-191028. Spon- 
sored by Gas Research Inst., Chicago, IL. 


The updated bibliography contains citations of reports 
published by the Gas Research Institute pertaining to 
residential and commercial gas appliances and space 
conditioning equipment. It does not include heat 
pumps or cogeneration. The reports are listed in order 
of GRI number and are indexed by subject, author, and 
GRI report number. Report citations include abstracts 
taken from the NTIS database. The updated bibliogra- 
phy was compiled and indexed from the Gas Appli- 
ance Technology Center (GATC) InfoBase, an elec- 
tronic database of evaluated references in the area of 
gas appliance technology. 
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PB91-161315/GAR 
Battelle Columbus Div., OH. 
Interim Corrosion Test Method for Gas Furnaces 
and Vents. Topical Report, January 1988-January 


PC A05/MF A01 


1991. 

S. A. Talbert, B. Hindin, C. A. Farnsworth, and A. M. 
Waters. Feb 91, 98p N-48-46, GRI-90/0029 

Contract GRI-5088-245-1728 

Prepared in cooperation with American Gas Associa- 
tion Labs., Cleveland, OH. Sponsored by Gas Re- 
search Inst., Chicago, IL. 


An accelerated corrosion test method is being devel- 
oped in response to an industry need for a method to 
evaluate the expected long-term corrosion resistance 
of high-efficiency gas-fired appliances. The test condi- 
tions specified are realistic, yet severe enough to yield 
definitive corrosion results in a relatively short test 
period of about 100 days. The method is suitable for 
accelerated corrosion tests on residential-sized gas- 
fired appliances and vents. The test method described 
in the report is based on several years of related re- 
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search at Battelle and A.G.A. Laboratories, plus review 
comments received from manufacturers on two interim 
reports, dated May 1988 and February 1989. The 
report also ts an application of the test method 
for gas-fired boilers, water heaters, and combination 
space/water heaters. To verify tiie corrosion test 
method, a considerable amount of testing has been 
accomplished using actual furnaces and vents, and 
work is continuing to select the final accelerated test 
conditions. Additional validation work is needed on its 
application to boilers, water heaters, and combination 
heaters. As more experience is gained using the test 
method, additional refinements may be made. 
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PB91-161349/GAR PC A07/MF A01 
Geomet Technologies, inc., Germantown, MD. 
I's wom House ma Plan. Topical 
ine 1986-Decembe 

a, mond M. D. Moores 4 ‘91, 150p 
-IE-1872, GRI-91/0035 

Contract GRI-5086-245-1265 

Sponsored by Gas Research Inst., Chicago, IL. 


The report provides the — n and specific protocols 
for evaluation of residential heating and cooling sys- 
tems. The evaluation of performance is based on the 
degree of indoor comfort provided, the dynamic re- 
sponse to changing outdoor conditions or different 
indoor conditions, and energy efficiency. The report 
discusses the basis for monitoring procedures and ex- 
perimental design for performance evaluation and out- 
lines a strategy for testing multiple heating or cooling 
systems under varying outdoor and indoor conditions. 
Specifications for measurement parameters, monitor- 
ing instrumentation and locations, and data acquisition 
hardware and procedures are described. Also included 
are protocols and schedules for occupancy simulation 
and for quality assurance and control activities. The 
design and protocols described will be useful to re- 
searchers and manufacturers in having a well-defined, 
common basis for testing heating and cooling systems 
in residential settings. 


Construction Materials, Components, 
& Equipment 
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AD-A229 576/4/GAR PC AQ5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Investigation of Using Aerial Infrared Thermo- 
graphy for t.ocating Subsurface Moisture in Buiilt- 
Up Roofing. 

Master’s thesis. 

C. L. Claunch. Sep 90, 83p Rept no. AFIT/GEM/ 
DEM/90S-4 


This theses investigated the use of aerial infrared (IR) 
Semoperty for locating subsurface moisture in built- 

up roofing. A case study approach was used where 
several aerial infrared surveys were examined to deter- 
mine the capabilities of an aerial survey compared to 
several other non-destructive test methods. The rela- 
tive cost, the quality of data possible, and the limita- 
tions and shortcomings of using infrared from the air 
were also studied. Several experts in thermography 
were consulted for further information and recommen- 
dations. Overall, the high-resolution infrared cameras 
and techniques used in the selected surveys demon- 
strated an outstanding ability to locate moisture in 
built-up roofing from as high as 1500 feet. The cost of 
aerial IR is usually the least expensive non-destructive 
technique for finding moisture in a areas (1 million 
square feet or more), and an aerial IR survey can rapid- 
ly examine an entire base in one night. Infrared can 
accurately locate areas of moisture damage that 
cannot be seen from a visual roof survey. The informa- 
tion from IF makes early identification of roof problems 
possible so repairs can be performed, thus extending 
the life of built-up roofs and reducing the number of 
costly roof replacements. Keywords: Case studies, 
Flat roofs, Aerial photography. (KR) 
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DE91005639/GAR 
Oak Ridge National Lab., TN. 
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—— Thermal Envelope Systems and Materials 
(BTESM) progress report for DOE Office of Build- 
ings Energy Research. Monthly progress report, 
September 1990. 

G. Burn. 1990, 46p ORNL/M-1298 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, building diagnos- 
tics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every 
month. Their principal values are the short-time lapse 
between accomplishment and reporting and their evo- 
lution over a period of several months. 
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PB91-157172/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Building Technology. 
Pulse-Echo Ultrasonic Evaluation of the Integrity 
of Seams of Single-Ply Roofing Membranes: Labo- 
ratory Evaluation of a Prototype Test Apparatus. 
H. Watanabe, and W. J. Rossiter. Dec 90, 47p 
NISTIR-4424 

Prepared in cooperation with Takenaka Corp., Tokyo 
(Japan). Technical Research Lab. Sponsored by Civil 
Engineering Lab. (Navy), Port Hueneme, CA. 


The feasibility of using NDE (non-destructive evalua- 
tion) methods to detect voids in adhesive-bonded 
seams of single-ply membranes has been under inves- 
tigation at the National Institute of Standards and 
Technology (NIST). The report covers the first phase 
of a two-part study to investigate the applicability of a 
pulse-echo ultrasonic method for this purpose. A pro- 
totype pulse-echo ultrasonic apparatus, called the field 
scanner and suitable for testing of single-ply seams in 
the field, was developed. A series of laboratory experi- 
ments was conducted using the field scanner to inves- 
tigate: (1) optimal operating conditions, (2) sensitivity 
and practical limitations for detecting voids, and (3) 
variables affecting its response. The equipment was 
found to be effective in maintaining coupling between 
the transducer and seam specimens. Two 5-MHz 
transducers (focusing and non-focusing types) were 
selected as the most suitable for void detection in the 
seams. Voids incorporated in laboratory seam speci- 
mens were readily detected. The results of the Phase 
1 investigation provided ope on the optimum 
conditions for use of the field scanner. Although not 
without limitations, encouraging evidence was ob- 
tained indicating that the field scanner should be _ 
cable to inspections of EPDM seams in service. Con- 
sequently, field investigations are being conducted, as 
planned, in Phase 2 of the study. 
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PB91-158543 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Fire Safety Technology Div. 

Compartment Fire-Generated Environment and 
Smoke Filling. 

Final rept. 

L. Y. Cooper. 1988, 23p 

Pub. in SFPE Handbook of Fire Protection Engineer- 
ing, Chapter 7, p2-116-2-138 1988. 


The Chapter describes some of the key phenomena 
which occur in compartment fires, and it focuses on 
Smoke Filling which is one of the simplest quantitative 
global descriptions of these phenomena. A specific 
smoke filling model is presented, and solutions to its 
model equations are discussed along with example ap- 
plications. 
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PB91-158998 Not available NTIS 

National Bureau of Standards (NEL), Gaithersburg, 

MD. Fire Safety Technology Div. 

—. for the Mass-Loss Rate of a Burning 
all. 

Final rept. 

H. E. Mitler. 1989, 10p 

Pub. in Proceedings of the International Symposium on 

Fire Safety Science (2nd), Tokyo, Japan, June 1988, 

p179-188 1989. 


A derivation is given for a simple algorithm which yields 
the quasi-steady burning rate of a verticle panel of 
non-charring, non-melting material in an enclosure 
with stratification of temperature and oxygen concen- 


tration. The algorithm requires the solution of a tran- 
scendental equation. Among the thermophysical data 
which are needed, are the mean flame temperature 
and the height-dependent absorption coefficient. It is 
found from experiment that the absorption coefficient 
is well described for PMMA by a two-parameter ex- 
pression linear in 1/z. Comparison with a transient ex- 
periment yields good agreemtn for the mass-loss rate, 
over much of the range. 


127,753 

PB91-159038 Not available NTIS 
National Inst. of Standards and Technol (NEL), 
Gaithersburg, MD. Fire Measurement and Research 


Div. 

Five Small Flaming Fire Tests in a Simulated Hospi- 
tal Patient Room Protected by Automatic Fire 
Sprinklers. 

Final rept. 

K. A. Notarianni. 1990, 23p 

Pub. in Report of Test FR 3982, p1-23, 31 Oct 90. 


A series of five tests were conducted to measure tem- 
peratures, radiation, and carbon dioxide, carbon mon- 
oxide, and oxygen concentrations weary pe small 
flaming wood crib fires within a simulated NIH hospital 
patient room protected with automatic fire sprinklers. 
Time to activation of quick and standard response 
sprinklers and ionization and photoelectric smoke de- 
tectors at several locations in the room simuiating mul- 
tiple options for protection of the space were meas- 
ured. The test series addressed the location of sprin- 
kler heads in the hospital patient room, demonstrated 
the effect of privacy curtains around the beds, the 
effect of a shielded fire, and the effect of sidewall 
sprinklers. 
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PB91-159731/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Building Technology. 
Pulse-Echo Ultrasonic Evaluation of the Integrity 
of Seams of Single-Ply Roofing Membranes: Re- 
a of Field Investigations and Recommenda- 
ons. 
H. Watanabe, and W. J. Rossiter. Nov $0, 42p 
NISTIR-4425 
See also PB91-157172. Prepared in cooperation with 
Takenaka Corp., Tokyo (Japan). Technical Research 
Lab. Sponsored by Civil Engineering Lab. (Navy), Port 
Hueneme, CA. 


The report describes the second and final phase of a 
study to develop an ultrasonic NDE method for evalu- 
ating the integrity of seams of single-ply roofing mem- 
branes. The results of the laboratory evaluation of a 
prototype pulse-echo apparatus (the field scanner) 
were positive in that voids could be distinguished from 
well-bonded sections of the specimen using the inten- 
sity of the echo from the adhesive layer. In the Phase 2 
study, seams of mp EPDM single-ply membranes 
were examined by roof-top scanning to evaluate the 
performance of the field scanner in practice. This was 
followed by laboratory tests to confirm and explain ob- 
servations made during the field tests of the seams. 
The field scanner was sensitive to micro-cavities, 
which could be generated in adhesive layers. This re- 
sulted in a number of ‘false positive’ readings. The for- 
mation of the micro-cavities was attributed to the tem- 
perature-induced volatilization of residual solvent re- 
maining in the adhesive layer after its application on 
the membrane material. 
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PB91-160002/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 
Renovering av Traefoenster: Tekniska och Ekono- 
miska Foerutsaettningar foer Falistudie av A13- 
Metoden (Renovation of Wooden Window 
Frames). 

K. Wernstahl. 1990, 44p SP-RAPP-1990:15, ISBN- 
91-7848-220-8 

Text in Swedish; summary in English. 


The report deals with methods for renovation and re- 
painting of wooden window-frames and describes the 
conditions of an investigation carried out on a test- 
house. The aim of the investigation is to evaluate the 
long term durability and profitabilities of the renovation 
method and to investigate suitable paint systems re- 
garding durability and working environment. The ren- 
ovation method for windows, named A13, is based on 
a very thorough preparation of the wood surface, all 
old paint and putty is removed from the window-frame 





at a special working-site. The A13 method is intended 
to improve the competiveness of painted wooden 
window frames compared to other methods like en- 
casing with aluminum profiles or replacements by new 
ones made of plastic or aluminium. 
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PB$1-160143/GAR PC A06/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 

Control of Crack Width in Deep Reinforced Con- 
crete Beams. 

C. R. Braam. 1990, Migs 

Also pub. as HERON, v35 n4 1990. Prepared in coop- 
eration with Technische Hogeschool Delft (Nether- 
lands). Stevin Lab. 


In the research, the cracking behavior of deep rein- 
forced concrete beams is analyzed. Attention is fo- 
cused on the amount of horizontal web reinforcement 
required to control the cracking in the web. On the 
basis of experimental results, a model is presented to 
calculate steel stresses and crack spacings. The 
model is also applicable to tensile members provided 
with reinforcement located at the side-faces. For these 
type of elements a relation between the minimum rein- 
forcement and the cracking behavior is derived. 


Structural Analyses 
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PBS1-160101/GAR PC A04/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 

Composite Steel and Concrete Beams with Partial 
Shear Connection. 

|. W. B. Stark. 1989, re 

Also pub. as HERON, v34 n4 1989. Prepared in coop- 
eration with Technische Hogeschool Delft (Nether- 
lands). Stevin Lab. 


The publication presents the theoretical and experi- 
mental results of a research program on composite 
beams with partial shear connection in buildings. It 
covers both simply supported and continuous beams. 
The results provide information on the influence of the 
number of shear connectors on the behavior of com- 
posite beams. It is clearly illustrated that the deforma- 
tion capacity of connectors has a significant influence 
on the resistance of composite beams with partial 
shear connection. Simplified methods for ductile and 
non-ductile shear connectors suitable for the daily en- 
gineering practice are derived from the partial connec- 
tion theory. 
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PB91-160135/GAR PC A04/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 

Yield Line Analysis of Post-Collapse Behaviour of 
Thin-Walled Steel Members. 

M. C. M. Bakker. 1990, 55p 

Also pub. as HERON, v35 n3 1990. Prepared in coop- 
eration with Technische Hogeschool Delft (Nether- 
lands). Stevin Lab. 


Thin-walled steel members are sensitive to local buck- 
ling and may fail by the development of local plastic 
mechanisms. In the literature many applications of 
yield line theory to the analysis of these mechanisms 
are described. Different approaches and the validity of 
these approaches are discussed. 


General 
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DE91007276/GAR 

Oak Ridge National Lab., TN. 
Building Thermal Envelope Systems and Materials 


(BTESM) progress report for DOE Office of Build- 
ings Energy Research. Monthly progress report, 
December 1990. 

G. Burn. Dec 90, 499 ORNL/M-1352 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
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update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, and building 
diagnostics. Presentations are not stand-alone para- 
graphs every month. Their principal values are the 
short-time lapse between accomplishment and report- 
ing and their evolution over a period of several months. 
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PB91-159764/GAR PC A04/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Computing and Applied 


NST ‘Bulldh Life-Cycle Cost’ (BLCC) Program 

Q ersion 3.0). User’s Guide and Reference Manual. 
. R. Petersen. Jan 91, 54p NISTIR-4481 

Sponsored by ment of Energy, Washington, DC. 

Federal Energy Management Program Staff. 


The NIST Building Life-Cycle Cost (BLCC) computer 
program provides economic analysis of proposed cap- 
ital investments that are expected to reduce long-term 
operating costs of buildings or building systems. It is 
especially useful for evaluating the costs and benefits 
of energy conservation projects in buildings. Two or 
more alternative igns can be evaluated to deter- 
mine which has the lowest life-cycle cost. Economic 
measures, including net savings, savings-to-invest- 
ment ratio, and adjusted internal rate of return, can be 
calculated for any design alternative relative to the 
designated base case. BLCC can be used for evaluat- 
ing both Federal and private sector projects. It com- 
plies with ASTM standards related to building econom- 
ics as well as FEMP and OMB A-94 guidelines for eco- 
nomic analysis of Federal building projects. BLCC is 
designed to run on an IBM-PC or compatible micro- 
computer with approximately 640K of random access 
memory, with or without a hard disk. 
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PB91-151118/GAR PC A04/MF A01 
Department of the Treasury, Washington, DC. 

Report to ‘7. fon on Foreign Government Treat- 
ment of U.S. Commercial Banking Organizations. 
1984 Update. 

1984, 72p 

See also PB87-144077. 


The study is a 1984 update to the September 1979 
report. It discusses the degree of National treatment in 
sixteen banking market, and the progress being made 
in reducing barriers to banking competition in foreign 
markets. 
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PB91-161125/GAR PC A09/MF A01 
Department of the Treasury, Washington, DC. Office of 
the Assistant Secretary for Economic Policy. 
Contingent Foreign Liabilities of the United States 
Government, September 30, 1990. 

Quarterly rept. 

30 Sep 90, 185p 

See also PB91-108613. 


The reported contingent liability of the U.S. Govern- 
ment is presented first for all foreign obligors which is 
followed by the component obligor divisions of official 
obligors and private obligors. Within each of these obli- 
gor divisions are included tables which list total pro- 
gram contingent liability, countries where contingent li- 
ability is in effect, and contingent liability of programs in 
effect within each country. The fourth table lists, by 
program within country, the detail of individual con- 
tracts of more than one million dollars contingent liabil- 
ity and then the aggregate sum of those contracts of 
one million dollars or less contingent liability. The 
fourth table also shows the project amount for each 
such contract. The fifth and last table lists the U.S. 
Government guaranteed credits of the Federal Financ- 
ing Bank (a U.S. Government agency); these data are 
not included in the totals of any other table. 
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PB91-155499/GAR PC A0S9/MF A01 
Advisory Commission on Intergovernmental Relations, 
Washington, DC. 
- Features of ee Federalism. 

¥ Processes and Tax Systems, 1991. 
Feb 91, 178p M-176 


See also PB90-184441. 


The report contains tables detailing budget processes 
and tax lems. Included are: Processes and 
Tax and iture Limits; F Taxes; State and 
Local Taxes; Individual Income Taxes; Corporate 
Income Taxes; General Sales Taxes; Excise Taxes 
and Fees; Property Taxes; Transfer Taxes; and Tax- 
po of Telecommunications and Banks, by State, 


127,764 
PB91-156398/GAR PC A03/MF A01 
Senate, Washington, DC. 

Outline of Federal Programs That Support Expand- 
ed Montana Trade. 


M. Baucus. Sep 90, 32p 
Also available from Supt. of Docs. 


The report identifies Federal programs that could sup- 
port Montana exports. It includes Federal Programs 
that support expanded trade in the: Montana Agricul- 
ture Sector, Including Forest Products; Montana 
Energy Sector; and Montana Entrepreneur and Smail 
Business Sector. 
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PB91-156877/GAR 

New Strategist Publications, Ithaca, NY. 
Consumer Power: How Americans 


M. Ambry. 1991, 461p 


The data in Consumer Power are organized to reveal 
patterns in household spending levels-who are the 
strongest and weakest consumers for a given product 
or service and the relative size of markets-in addition 
to the actual amounts spent by different demographic 
segments. Almost 1,000 products and services are or- 
ganized into nine categories, each of which is a chap- 
ter of the book: food and alcohol; shelter and utilities; 
household operations and furnishings; apparel; trans- 
portation; health care; entertainment; personal care, 
reading, education, tobacco; financial products and 
services, cash contributions, gifts. In addition to the av- 
erage dollar amounts that households spend on each 
item, the tables in Consumer Power provide spending 
indexes, budget shares, market shares, spending 
trends for the last five years-by age, income, and 
household type-and spending projections to 2000 by 
age. The text analyzes the trends, reviews current 
spending behavior, and shows business people how to 
use the book’s information. The numbers are based on 
the Consumer Expenditure Survey, which the Bureau 
of Labor Statistics uses to calculate the Consumer 
Price Index. It is the largest survey of household 
spending in the U.S. 


PC$70.00 
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PB91-159913/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Bank Economic Review, Volume 5, No. 1, 
January 1991. 

R. Kanbur, and C. L. Else. c1991, 179p 

See also PB91-138040. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Comparing Poverty Rates Internationally: 
Lessons from Recent Studies in Developed Countries; 
Poverty in Palanpur; Measuring Changes in Poverty: A 
Methodological Case Study of Indonesia during an Ad- 
justment Period; Introduction: Agricultural Taxation 
and Land Rights Systems; Land Taxes, Output Taxes, 
and Sharecropping: Was Henry George Right; If ~~ 
cultural Land Taxation Is So Efficient, Why Is It 
Rarely Used; Land Tenure and Property Rights: 
Theory and Implications for Development Policy; and 
Indigenous Land Rights Systems in Sub-Saharan 
Africa: A Constraint on Productivity. 


June 1,1991 37 





BUSINESS & ECONOMICS 


Domestic Commerce, Marketing, & Economics 


127,767 
PB91-160457/GAR PC A13/MF A02 
Bureau of Economic Analysis, Washington, DC. Re- 
i Economic Measurement Div. 
Area Personal income. Volume 1. Summary, 


1983-88. 

Jul 90, 300p BEA-REM-90-07 

Also available from Supt. of Docs. See also Volume 2, 
PB91-160465. 

Also available in set of 5 reports PC E99/MF E99, 
PB91-160440. 


The volume is of a five-volume set published an- 
nually by the Regional Economic Measurement Divi- 
sion of the Bureau of Economic Analysis (BEA). The 
set presents BEA’s estimates of total and per capita 
personal income for local areas for 1983-88, as well as 
additional detail on the sources of personal income by 
type and major industry. Volume 1 presents estimates 
for the United States as a whole, for the regions and 
States, and for metropolitan areas. The estimates of 
labor and proprietors’ ky, are presented at the 

igit Standard Industrial Classification (SIC) level. 
In addition, it contains the methodology statement and 
tables that show the distribution and changes in total 
personal income for regions; its appendixes provide 
the list of the members of the BEA User Group, 
present samples of tables available through the user 
group and through the BEA Regional Economic Infor- 
mation System, and show the county definitions of 
metropolitan areas and the metropolitan area classifi- 
cation scheme. 
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PB91-160465/GAR PC A14/MF A02 

Bureau of Economic Analysis, Washington, DC. Re- 
ional Economic Measurement Div. 

Local | Income. Volume 2. New Eng- 

land, Mideast, and Great Lakes Regions, 1983-88. 

Jul 90, 322p REA-REM-90-08 

Also available from Supt. of Docs. See also Volume 1, 

PB91-160457 and Volume 3, PB90-271701. 

Also available in set of 5 reports PC E99/MF E99, 

PB91-160440. 


The volume is part of a five-volume set published an- 
nually by the Regional Economic Measurement Divi- 
sion of the Bureau of Economic Analysis (BEA). The 
set presents BEA’s estimates of total and per capita 
personal income for local areas for 1983-88, as well as 
additional detail on the sources of personal income by 
type and major industry. Volume 2 presents data for 
counties and metropolitan areas in the New England 
Region: Connecticut, Maine, Massachusetts, New 
Hampshire, Rhode Island, and Vermont; the Mideast 
Region: Delaware, District of Columbia, Maryland, New 
Jersey, New York, and Pennsylvania; and the Great 
Lakes Region: Illinois, Indiana, Michigan, Ohio, and 
Wisconsin. It also includes a teers | statement 
and a list of the members of the BEA User Group. 


127,769 

PB91-160473/GAR PC A16/MF A02 
Bureau of Economic Analysis, Washington, DC. Re- 
gional Economic Measurement Div. 

Local Area Personal Income. Volume 4. Southeast 
Region. 1983-88. 

Jul 90, 371p BEA-REM-90-10 

Also available from Supt. of Docs. See also PB90- 
168550, Volume 3, PB90-271701 and Volume 5, 
PB91-160481. 

Also available in set of 5 reports PC E99/MF E99, 
PB91-160440. 


The volume is part of a five-volume set published an- 
nually by the Regional Economic Measurement Divi- 
sion of the Bureau of Economic Analysis (BEA). The 
set presents BEA’s estimates of total and per capita 
personal income for local areas for 1984-88, as well as 
additional detail on the sources of personal income by 
type and major industry. Volume 4 presents data for 
counties and metropolitan areas in the Southeast 
Region: Alabama, Arkansas, Florida, Georgia, Ken- 
Hen Louisiana, Mississippi, North Carolina, South 
Carolina, Tennessee, Virginia, and West Virginia. It 
also includes a methodology statement and a list of 
the members of the BEA User Group. 


127,770 

PB91-160481/GAR PC A15/MF A02 
Bureau of Economic Analysis, Washington, DC. Re- 
gional Economic Measurement Div. 


38 VOL. 91, No. 11 


Local Area Personal Income. Volume 5. Southeast, 
R Mountain, and Far West Regions; Alaska 
and Hawaii. 1983-88. 

Rept. for 1983-88. 

Jul 90, 326p REA-REM-90-11 

Also available from Supt. of Docs. See also PB90- 
168568, and Volume 4, PB91-160473. 

Also available in set of 5 reports, PC E99/MF E99, 
PB91-160440. 


The volume is part of a five-volume set published an- 
nually by the Regional Economic Measurement Divi- 
sion of the Bureau of Economic Analysis (BEA). The 
set presents BEA’s estimates of total and per capita 
personal income for local areas for 1983-88, as well as 
additional detail on the sources of personal income by 
type and major industry. Volume 5 presents data for 
counties and metropolitan areas in the Southwest 
Region: Arizona, New Mexico, Oklahoma, and Texas; 
the Rocky Mountain Region: Colorado, Idaho, Mon- 
tana, Utah, and Wyoming; the Far West Region: Cali- 
fornia, Nevada, Oregon, and yrntre wen and Alaska 
and Hawaii. It also includes a methodol statement 


and a list of the members of the BEA User Group. 


127,771 

PB91-160838/GAR PC A06/MF A01 
Mathematica Policy Research, Inc., Princeton, NJ. 
New Jersey Unemployment Insurance Reemploy- 
ment Demonstration Project Follow-Up Report. 
Unemployment insurance occasional paper. 

P. Anderson, W. Corson, and P. Decker. 1991, 109p 
UIOP-91-1 

Contract ETA-P-31948 

See also PB90-216714. Sponsored by gers 
and Training Administration, Washington, DC. Unem- 
ployment Insurance Service, and New Jersey Dept. of 
Labor, Trenton. 


The purpose of the New Jersey Unemployment Insur- 
ance Reemployment Demonstration Project 
(NJUIRDP) was to examine whether the Unemploy- 
ment Insurance (UI) system could be used to identify 
displaced workers early in their unemployment spells 
and to provide them with alternative, early intervention 
services to accelerate their return to work. Three pack- 
ages of services, or treatments, were tested in the 
demonstration: job-search assistance (JSA) only; JSA 
combined with training or relocation assistance; and 
JSA combined with a cash bonus for early reemploy- 
ment. The initial evaluation of the demonstration found 
that each of the treatments reduced UI collections and 
increased employment and earnings in the year follow- 
ing the UI claim. The initial evaluation also found that 
the JSA and the reemployment bonus components of 
the demonstration treatments contributed to the re- 
ductions in UI receipt and the increases in earnings, 
but it did not provide evidence that the training compo- 
nent contributed to these impacts. The results of the 
follow-up evaluation indicate that additional reductions 
in Ul receipt occurred in the second year following the 
UI claim, thereby strengthening the findings of the ini- 
tial evaluation. No statistically significant long-run ef- 
fects were found for measures of employment and 
earnings by treatment group, although some evidence 
was found to suggest that training may have increased 
the earnings of trainees. 


127,772 

PB91-160994/GAR PC A05/MF A01 
Employment and Training Administration, Washington, 
DC. Unemployment Insurance Service. 

Decline in Unemployment Insurance Claims Activi- 
ty in the 1980's. 

Unemployment insurance occasional paper. 

W. Vroman. Jan 91, 77p UIOP-91-2 


During the early 1980s the proportion of unemployed 
workers receiving unemployment insurance (Ul) bene- 
fits declined and remained low for the remainder of the 
decade. The reduced rates of benefit recipiency oc- 
curred in both the regular State UI programs (which 
typically can compensate workers for up to a maximum 
duration of 26 weeks) and in the Federal-State Ex- 
tended Benefits program (which can compensate the 
long term unemployed for up to an additional 13 
weeks). The report which analyzes the decline in Ul 
benefit recipiency: presents some background facts 
about the decline; reviews previous literature that has 
examined this phenomenon; presents a descriptive 
analysis of new survey data collected expressly for the 
purpose of addressing the question; presents a statisti- 
cal analysis of application rates and benefit recipiency 
rates based on the new data; and speculates on the 
reasons for the decline in benefit recipiency. 


127,773 
PB91-161802/GAR PC A25/MF A04 
m_ and Exchange Commission, Washington, 


Directory of Companies Required to File Annual 
Reports with the Securities and Exchange Com- 
mission, under the Securities Exchange Act of 
1934. Alphabetically and by Industry Groups. Sep- 
tember 30, 1990. 

30 Sep 90, 583p 

Also available from Supt. of Docs. See also PB90- 
139908. 


The report makes available a listing of 16,123 compa- 
nies required to file annual reports with the Securities 
and Exchange Commission according to currently 
available information. The companies are presented 
alphabetically and by industry classification. 


Foreign Industry Development & 
Economics 


127,774 

AD-A229 809/9/GAR PC A07/MF A01 
Department of the Army, Washington, DC. 

Role and Mission of the Military in a Post-Colonial 
Developing Nation: A Study of the Malaysian 
Armed Forces, 1970-1983. (Final Reort for August 
1989-January 1991). 

Master’s thesis. 

S. C. Ball. Jan 91, 126p 


This theses looks critically at the role and mission of 
the armed forces in developing, post-colonial nations 
in Southeast Asia, specifically, Malaysia. The argu- 
ment is, essentially, that the military and other coercive 
institutions should be viewed not so much for their 
martial characteristics, but more for their social, politi- 
cal, and economic institution-building attributes. This 
notion has been argued previously, however, when- 
ever Malaysia’s post-colonial development was dis- 
cussed, the role of the military has been down played. 
This is attributable to the a political nature of the Ma- 
laysian Armed Forces. | argue, however, that there is a 
paradigm for development of these nations, Malaysia 
included, and that in this paradigm the military is not 
only prominant, but is essential for political stability, 
social mobility, and economic prosperity. Keywords: 
Malaysia, Military forces (foreign), Southeast Asia, In- 
dustrial development, Economics, Theses. (RWJ) 


127,775 

DE91744346/GAR 
ENEA, Rome (Italy). 
Energia ed economia: Dati e statistiche di base. 


PC A10/MF A02 


Energy and economy: Statistical data base). 
p 90, 202p ETDE-IT-90-100 

In Italian. 

U.S. Sales Only. 


This compilation of energy and economics data was 
carried out by ENEA (italian Commission for Alterna- 
tive Energy Sources). The world, national and regional 
Statistical data report information on population 
growth, employement, gross national product (includ- 
ing per capita values) consumer prices, trade balance, 
government lending and borrowing, production con- 
sumption of fossil fuels (sectoral analysis), uranium 
and nuclear energy. 


127,776 
PB91-155440/GAR PC A04/MF A01 
Bureau of Mines, Washington, DC. Div. of Policy Analy- 


sis. 

Effect of the Brady Pian on the LDCS’ Copper In- 
rex. 

J. C. Chang. 1991, 65p 


In March, 1989, Treasury Secretary Brady unveiled a 
new U.S. initiative to deal with the LDCs’ debt prob- 
lems, which by then had beset the world’s financial 
communities for eight years. The Plan encourages the 
commercial banks and the debtor countries to negoti- 
ate a debt restructuring with an eye toward reducing 
the debt burden of the debtor countries. Many of the 
highly indebted LDCs which could benefit from the 
Brady Plan are resource rich, major mineral producers. 
As their economies improve, some of the macroeco- 
nomic factors that affect their mineral production costs 





could also change. Concerned about how such 
changes could affect the international competitiveness 
of U.S. mineral producers, the Bureau conducted the 
study. The study covers copper in Chile and Mexico. 
The purpose of the study is to determine how the 
changes in the macroeconomic variables in Chile and 
Mexico benefited from debt reductions would affect 
the costs of producing copper in those countries, and 
how it might imply on the competitiveness of U.S. 
copper producers. 


127,777 


PB91-159921/GAR MF A01 

International Bank for Reconstruction and Develop- 

ment, Washington, DC. 

World Bank Atlas, 1990. 

1990, 33p ISBN-0-8213-1649-4 

Text in English, French, and Spanish. See also PB90- 

—— illustrations reproduced in black and 
e. 

Microfiche copies only. Paper copy available from 

World Bank Publications, P.O. Box 7247-8619, Phila- 

delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The twenty-third edition of the Atlas presents current 
economic and social indicators that describe trends, 
indicate orders of magnitude, and characterize signifi- 
cant differences among countries. In 1989 about 56 
percent of the world’s population lived in economies 
where the gross national product (gnp) per capita was 
less than $500. The average per capita income for 
these 46 economies was about $330. However, about 
30 economies--50 percent of the world’s population-- 
made progress in the 1980s, with real per capita 
growth of more than 3 percent a year. Relative income 
levels are affected by fluctuations in exchange rates 
and terms of trade, which have been sharp during ” 
decade. Therefore, changes in levels and fay reheat 

gnp per capita estimates do not necessari 
economic performance. The social indicators aineae 
to provide evidence improved standards of living since 
the early 1970s. Recent trends are difficult to discern 
because conditions change gradually and data on 
those conditions are less current and less frequently 
gathered. 


127,778 


PB91-159962/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

African Capacity Building Initiative: Toward Im- 
— Policy Analysis and Development Manage- 


e188, pr: ne -0-8213-1735-0 

Library of Congress catalog card no. 90-25114. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The African Capacity Building Initiative (ACBI) is aimed 
at building and strengthening local capacities in policy 
analysis and development management in Sub-Saha- 
ran Africa. The Initiative represents a broad partner- 
ship between Sub-Saharan African countries and the 
international donor community. It addresses the major 
parties working in the field-principally, African govern- 
ments, and donor organizations-and proposes a new 
partnership between them to build, over the long term, 
a critical mass of professional African policy analysts 
and economic managers and to ensure the more ef- 
fective use of those already trained. The ultimate ob- 
jective is substantially improved indigenous analysis 
and management of Africa’s economic and develop- 
ment processes. Essential goals of the ACBI are to 
build professional policy analysis and development 
management skills and institutions in Africa and to en- 
hance utilization of already existing resources; to 
create a forum for full and active African participation 
in the design and implementation of capacity-building 
programs; to improve donor coordination and help de- 
velop greater focus, prioritization, and rationalization in 
the development of economic policy research and 
management capacity-leading to substantial cost sav- 
ings as well as improved programs; and to mobilize fi- 
nancial and technical resources for increased invest- 
ment in human capital and institutions in Africa on a 
consistent and long-term basis. 


127,779 


PB91-159988/GAR 
International Finance Corp., Washington, DC. 


MF A01 


BUSINESS & ECONOMICS 


Foreign Industry Development & Economics 


Trends in Private Investment in Developing Coun- 
tries, 1990-91 Edition. 
Discussion 


G. P. Pfefferman ermann, and A. Madarassy. c1991, 64p 
ISBN-0-8213-1352-5, DP-11 

See also PB90-134545. Library of Congress catalog 
card no. 89-22588. Prepared in —— with Inter- 
national Bank for Reconstruction and Development, 
Washington, DC. 

Micro’ copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report presents annual private investment data for 
forty developing countries for the period 1970 to 1989. 
The data indicate that on the average, investment by 
the private sector was on the rise in the second half of 
the 1980s. The growth in private investment as a per- 
centage of gross domestic product (GDP) has been 
quite uneven across regions and countries. East Asia 
has experienced rapid growth of private capital forma- 
tion. A recovery is also underway in several of the Latin 
American countries. In South Asia and most of wo 
however, private investment remains depressed. On 

the other hand, private investment has increased its 
share of total investment in most of the forty countries 
since 1985-86. Aggregate investment trends are dis- 
cussed. It then focuses on regional trends. It attempts 
to bring to light some of the important factors which 
influence levels of private investment, and deals first 
with changing global business conditions and second 
with country- determinants of private invest- 
ment. The text focuses on the years 1985-89. The 
tables cover the past twenty years, wherever such in- 
formation is available. 


127,780 

PB91-159996/GAR MF A01 
International Bank - Reconstruction and Develop- 
ment, Washington, DC 

Using Knowledge from Social Science in Develop- 
ment Pro 

World Bank discussion paper. 

M. M. Cernea. c1991, 65p WORLD BANK/DP-114, 
ISBN-0-8213-1754-7 

Library of Congress a card no. 90-23954. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Repeated failures have plagued many development 
programs that were sociologically ill-informed or ill- 
conceived. More recently, however, a combination of 
factors is leading to increased use of knowledge de- 
rived from sociol and anthropology in development 
projects. Financially induced development aims to ac- 
celerate the pace of economic growth and social 
change. However, accelerating development through 
planned investment projects often runs the risk of cre- 
ating social imbalances. Using social science knowl- 
edge and analytical methods in designing project strat- 

ies can minimize such risks. The institutionalization 
of development oriented, applied social science re- 
quires harmonizing the cognitive identity and the pro- 
fessional identity of those who practice in the area. 
This would entail, at least: formalizing the position of 
the social analyst within the organizational structure of 
technical and development agencies; substantially 
changing the university curriculum for training the 
future social scientists and social workers oriented to- 
wards development work; and exposing economists 
and technical specialists to social science knowledge. 


127,781 

PB91-960218/GAR PC A03 
Czechoslovak Law on Inventions, Industrial De- 
signs and Rationalization Proposals (No. 527 of 
11/27/90). 

Export trade information. 

1991, 33p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, D.C. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The document in English of Czechoslovak patent law, 
including provisions on novelty, employee inventions, 
joint ownership of patents, compulsory licenses, 
period of validity of patents, application procedures; in- 
dustrial designs; the Registers of patents and of Indus- 
trial Designs and the Official Journal of the Patent 
Office; legal representatives and patent agents, ration- 
alization proposals, and provisions repealing related 
laws and decrees; effective 1/1/91. 


127,786 


127,782 





Order, 
account required 13150 for an Standing Or or ‘g500 for 
all categories). 


The document in English of Announcement by State 
Bank of Czechoslovakia on ae 
investments in 


by no-residents to 
Chet eau their legality, cedlae eae ee 
making such transfers. 


127,783 


PB91-960221/GAR PC A02 
Czechoslovak Act of 1/30/91 on Protection of 
Economic Competition. 

Export trade information. 

30 Jan 91, 9p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, D.C. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The document in English translation provided by Amer- 
ican Embassy in Prague, of the Act of 1/30/91 on Pro- 
tection of Economic (the anti-monopoly 
law), effective 3/1/91. The law applies to both foreign 
and domestic i 


y under 
alton of stato property wil be subject To Tov fo 
monopoly potential 


127,784 


PB91-960222/GAR PC A03 

Czechoslovak Act of 2/26/91 on Conditions of 

Transfer of State Property to Other Persons 
"Large Privatization Law’). 

Export trade information. 

6 Feb 91, 23p 

This document was bears? ag to NTIS by Office of Gen- 
eral Counsel, Washington, D.C. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 

all categories). 


The document in English of Czechoslovak Large Pri- 
vatization Act, including — on: application pro- 
cedures, necessary approvals, winding up of state en- 
terprises, use of their funds and property, use of in- 
vestment coupons, establishment and functions of the 
Federal fund of National Property. 


127,785 


PB91-960223/GAR PC A04 

— Customs Act (Unified Text of 2/1/ 
2). 

Export trade information. 

11 Feb 91, 61p 

This document was provided to NTIS by Office of Gen- 

eral Counsel, Washington, D.C.Portions of this docu- 

ment are not fully legible. 

Paper copy also available on Standing Order, deposit 

account required ($150 for single category or $500 for 

all categories). 


The document is a unified text, false nope whore 
toms Act of Czechoslovakia. It i modifications 
and amendments from 1974, 1983 and 1990, including 
provisions on administration of the law by the authori- 
ties, customs zones and free customs zones, inspec- 
tions, transportation, types of duty, tariffs, classifica- 
tions, penalties, appeals, and procedures; effective 2/ 
1/91. 


127,786 


PB91-960302/GAR PC A02 


June 1, 1991 39 





BUSINESS & ECONOMICS 


Foreign Industry Development & Economics 


Czechoslovak Act of 2/26/91 on Conditions of 
Transfer of State Property to Other Persons 
Large Privatization Law’) in Czech. 
trade information. 

Feb 91, 6p 

Text in Czech; summ: 
provided “” NTIS by 
\ , DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Text in Czech of act of 2/26/91 + or - on privatization 
of State enterprises. 


in English. This document was 
ice of General Counsel, Wash- 


127,787 
PBS1-960303/GAR PC A02 
vak Law on Extrajudicial Rehabilitation 


Czechosio 
in Czech). 

trade information. 
Feb 91, 6p 


Text in Czech; summary in English. This document was 
provided to NTIS by Office of General Counsel, Wash- 
ington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Text in Czech of the law on extrajudicial rehabilitation, 
restoring certain assets and property confiscated from 
1948 to 1990, po oy to Czechoslovakian residents 
and nationals. Effective 4/1/91. 


127,788 

PBS 1-960402/GAR PC A03 
Bulgarian Decree No. 56 on Economic Activity. 
Export trade information. 

Jan 91, 33p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, — D.C. ; 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Text provided by the Bulgarian Chamber of Commerce 
and Industry of January 1991 version of Decree No. 
56, including forms of companies, taxation, and man- 
agement issues. 


127,789 
PB91-960627/GAR PC A03 
Unified Text of Act XXIV of 1988 Regarding Invest- 
ments by Non-Residents in Hungary with Subse- 
— Amendments and Supplements. 

xport trade information. 
Jan 91, 13p 
This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, D.C. 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The document in English of Act XXIV governing foreign 
investment in Hungary, including amendments through 
1990, including forms of establishment of investments, 
tax rates, management provisions, customs free 
zones, and priority areas. 


127,790 

PB$1-960703/GAR PC A03 
Hungarian Act XCIX of 1990 on Modification of 
Acts on Corporate Tax and on Participation Due to 
State Owned Assets or Properties (in Hungarian). 
Export trade information. 

1991, 14p 

Text in Hungarian; summary in English. This document 
was provided to NTIS by Office of General Counsel, 
Washington, D.C. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Text in Bot mnt of Act XCIX of 1990, modifying the 
Corporate (Entrepreneurial Profit) tax (Act IX of 1988) 
and the Act on the Participation due to State Owned 
Assets or Properties (Act XLII! of 1989). 


International Commerce, Marketing, & 
Economics 


127,791 
PBS1-143628/GAR 


40 VOL. 91, No. 11 


PC A10/MF A02 


Office of the United States Trade Representative, 
Washington, DC. 

National Trade Estimate Report on Foreign Trade 
Barriers, 1990. 

30 Mar 90, 210p 

Also available from Supt. of Docs. See also PB91- 
143693. 


The report documents significant foreign barriers to 
U.S. exports. It classifies foreign trade barriers into 
eight different categories. These categories cover gov- 
ernment-imposed measures and policies that restrict, 
prevent, or impede the international exchange of 
goods and services. The report discusses the largest 
export markets for the United States including 35 na- 
tions and two regional trading bodies. Wherever possi- 
ble, the report presents estimates of the impact on 
U.S. exports of specific foreign trade barriers or other 
distortive practices. However, it must be understood 
that these estimates are only approximations. 


127,792 
PBS1-144121/GAR PC A18/MF A03 
Customs Service, Washington, DC. 

Regions, Districts, Ports (U.S. Customs Service). 
Jul 90, 415p 

Also available from Supt. of Docs. 


The guide is designed to serve as an up-to-date and 
easy to use reference to all U.S. Customs Service 
Ports of Entry. The document is structured organiza- 
tionally by region, district, and port. Information provid- 
ed on each organizational entity (region, district, or 
port) includes the following: Organization Name and 
Address; Physical Location and Description - identifies 
location and ee relationships, describes Cus- 
toms facility, details significance of commercial, cultur- 
al, economic, and political activities of locale, and high- 
lights other items of interest from a Customs perspec- 
tive; Customs Activity - describes nature and volume of 
traffic at location and details unique or significant situa- 
tions; Workload - key workload indicator data is provid- 
ed for fiscal years 1989, 1988 and 1987. Percent of 
change is also provided between FY 1987 and 1989; 
Staffing - current staffing level is provided; and Con- 
gressional Listing - a listing of Members of Congress 
by corresponding Customs location(s) is provided at 
each Regional Tab. 


127,793 
PB91-154724/GAR PC A24/MF A03 
International Customs Tariffs Bureau, Brussels (Bel- 


ium). 

Austria: Bollettino Internazionale delle Dogane, 
11a Edizione, Esercizio 1990-1991 (Austria: Inter- 
we i Customs Journal, 11th Edition, Year 1990- 
Bulletin. 

Jun 90, 571p BULL-191-11-IT 

y§ in Italian. See also PB91-107706 and PB91- 
154716. 


The document presents the rate of duty levied on im- 
ports coming into Austria. Tables give a description of 
goods, rate of duty and a heading number. This is the 
Italian language version of the 11th edition. It is dated 
June 1990. 


127,794 

PB91-154732/GAR PC A17/MF A02 

International Customs Tariffs Bureau, Brussels (Bel- 
ium). 

ane International Customs Journal. 16th Edi- 

tion, Year 1990-1991. 

Bulletin. 

Sep 90, 379p BULL-28-16-EN 

See also PB80-112592. 


The Customs Journal presents the rate of duty levied 
on imports coming into Japan. Tables give a descrip- 
tion of goods, rate of duty, and a heading number. The 
document is the English version of the 16th edition. It 
is dated September 1990. 


127,795 

PB91-155937/GAR PC A08/MF A01 
Bureau of Economic Analysis, Washington, DC. 
Balance of Payments of the United States. Con- 
cepts, Data Sources, and Estimating Procedures. 
L. J. Moczar, and J. J. Bame. May 90, 157p 

Also available from Supt. of Docs. 


The balance of payments is a statistical summary of 
international transactions. These transactions are de- 
fined as the transfer of ownership of something that 


has an economic value measurable in monetary terms 
from residents of one country to residents of another. 
The volume is divided into three parts. Part | provides 
detailed explanations of the basic concepts, defini- 
tions, and general methodological issues and includes 
brief discussions of how the balance of payments esti- 
mates are used in constructing the statement on the 
international investment position of the United States 
and how the balance of payments estimates are incor- 
porated into the U.S. national income and product ac- 
counts. The underlying concepts, data sources, and 
estimating procedures pertaining to the balance of 
payments transactions that constitute the current and 
capital accounts are discussed in parts II and Ill, re- 
spectively. 


127,796 


PB91-159061 Not available NTIS 
National Bureau of Standards, Gaithersburg, MD. 
Office of Standards Code and Information. 

Domestic Implementation. 

Final rept. 1983-85. 

J. Overman. 1986, 18p 

Pub. in Report to the United States Congress on the 
Agreement on Technical Barriers to Trade - ‘Stand- 
ards Code’, Chapter V, p25-42 Feb 86. 


The report describes the domestic implementation of 
the GATT Agreement on Technical Barriers to Trade 
(Standards Code) by the National Bureau of Standards 
(NBS) and the U.S. Department of Agriculture’s Tech- 
nical Office. During the three year period (1983-1985), 
NBS r ed 59 proposed U.S. regulations to the 
GATT retariat; published 11 issues of tbt news; 
handled comments on 24 proposed foreign regula- 
tions; received 664 notifications of proposed regula- 
tions; answered over 6,000 requests for information; 
and provided standards-related technical assistance 
to manufacturers and exporters. 


127,797 


PB91-159343/GAR PC A16/MF A02 
Office of the United States Trade Representative, 
Washington, DC. 

National Trade Estimate Report on Foreign Trade 
Barriers, 1987. 

1987, 362p 

Also available from Supt. of Docs. See also PB91- 
143693. 


The report is the third in an annuai series that docu- 
ments significant foreign barriers to U.S. exports. The 
report’s main purpose is to identify and analyze the 
most important barriers of major U.S. trading partners 
thus facilitating negotiations to reduce or eliminate 
such barriers. Barriers are described in detail by coun- 
try. Their distorting impact is analyzed. Actions to be 
taken to eliminate these measures are also outlined. 
The report covers the largest export markets for the 
United States including 40 nations and two regional 
trading bodies. It does not imply that only the countries 
covered have trade barriers. The report classifies for- 
eign trade barriers into 12 different categories. These 
categories include government-imposed measures 
and policies that restrict, prevent or impede the inter- 
national exchange of goods and services as well as 
the absence of appropriate policies. The report covers 
significant barriers whether they are consistent or in- 
consistent with international trading rules. 


127,798 


PB91-928004/GAR 

Central Intelligence Agency, Washington, DC. 
OECD Trade with the USSR and Eastern Europe: A 
Reference Aid. 

Mar 91, 125p IR-91-10004, RTT-91-10024 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100.00 U.S., 
Canada, and Mexico; all others $200). This series 
— reduction in price as a Standing Order, PB91- 


PC A06 


The publication provides the most recent detailed 
commodity statistics of OECD trade with different re- 

ions of the world. The study excludes Iceland, New 

ealand, Portugal, and Turkey. Data are provided on 
total OECD trade with the USSR and Eastern Europe, 
trade of the five largest OECD countries with the 
region, and US trade with individual countries of the 
region. 
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127,799 

AD-A229 356/1/GAR 

Woods Hole Oceanographic Institution, MA. 

Determination of “Centered Radicals in 

1 Solution by Liquid Chromatography with 
Fluorescence Detect 


D. J. Kieber, and N. V. Blough. 1990, 10p Rept no. 
WHOI-CONTRIB-7410 

Contract N00014.89-J- 1260 

Pub. in Analytical Chemistry, v62 p2275-2283 1990. 


A simple method to detect subnanomolar to micromo- 
lar levels of photochemically generated carbon-cen- 
tered radicals in aqueous solutions has been devel- 
oped and optimized. This method is based on the effi- 
cient trapping of radicals by a water-soluble amino ni- 
troxide, followed by derivatization of the trapped prod- 
ucts with fluorescamine to produce highly fluorescent 
adducts. These adducts can be separated by re- 
versed-phase ey cer te liquid chromatogra- 
phy and detected fluorometrically. The fluorescent de- 
rivatives are stable over a period of days. The detec- 
tion limit, primarily determined by reagent interfer- 
ences, ranged from 0.3 to 1 nM per analyte for a 500 
microL injection at a signal-to-noise ratio of two. The 
precision of the method for the determination of 
adduct concentrations in the 1-10 nM range varied 
from 2.4 to 8.4% relative standard deviation (n=6). A 
direct comparison with electron paramagnetic reso- 
nance spectroscopy/spin trapping illustrates the ad- 
vantages of our technique. Reprints (ttl) 


PC A02/MF A01 


127,800 

DE91004875/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Chemistry 
and Biochemistry. 

Fundamental pews with a monodisperse aero- 
sol-based liquid chromatography/mass spectrom- 
etry interface (MAGIC-LC/MS). —- report, 
December 1, 1989-November 30, 1990. 

R. F. Browner. Oct 90, 17p DOE/ER/13435-5 
Contract FG05-85ER13435 

Sponsored by Department of Energy, Washington, DC. 


Accomplishments on the fundamental studies with a 
monodisperse aerosol-based liquid chromatography/ 
mass spectrometry (LC/MS) interface during the 
period 1 December 1989 to 30 November 1990 are 
summarized. In order to determine the influence of 
temperature on the vaporization and decomposition 
properties of molecules, test have been carried out on 
both thermally stable and thermally labile molecules. 
The test compounds used were a series of polynuclear 
aromatic (PAH) compounds covering a wide range of 
molecular weights from two-ring naphthalene to 
twelve-ring perylene. The less thermally stable species 
examined were aldicarb, a highly thermally labile pesti- 
cide, and cholesterol, which readily loses water when 
subjected to high temperatures. A new, externally 
beamed probe, which can be raised to temperatures as 

igh as 500(degree)C was also used. Matrix loading 

effects for a range of surface active and non-surface 
eoeve compounds in three different matrices: glycerol, 
3-nitrobenzyl alcohol, and thioglycerol for fast atom 
bombardment (FAB) particle beam LC/MS have been 
studied. The time dependence of FAB spectra genera- 
tion in the particle beam system has been examined 
and contrasted with ion generation in normal probe 
FAB work. Future FAB LC/MS research is outlined. 3 
refs. (BM) 


127,801 

DE91006220/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Finnigan ion trap mass trometer detection 
limits and thermal energy analyzer interface status 
report and present capabilities. 

Progress % 

A. Alcaraz, B. Andresen, and W. Martin. 18 Oct 90, 
22p UCRL-ID-105197 

Contract W-7405-ENG-48 * 
Sponsored by Department of Energy, Washington, DC. 


A new Finnigan ion trap mass spectrometer was pur- 
chased and installed at LLNL. Over a period of several 
months the instrument was tested under a variety of 
conditions utilizing a oe chromatography 
interface which allowed separated organic compounds 
to be cai directly into the ion source of the mass 
spectrometer. This direct interface allowed maximum 
analytical sensitivity. A variety of critical tests ste - 
formed in order to optimize the sensitivity of 
system under a variety of analysis conditions. These 
tests altered the critical time cycles of the ionization, 
ion trapping, and detection. Various carrier gas pres- 
sures were also employed in order to ascertain the 
overall sensitivity of the instrument. In addition we 
have also interfaced a thermal energy analyzer (TEA) 
to the gas chromatograph in order to simultaneously 
detect volatile nitrogen containing compounds while 
mass spectral data is being acquired. This is the first 
application at this laboratory of simultaneous ultra- 
trace detections while utilizing two orthogonal analyti- 
cal techniques. In particular, explosive-related com- 
pound and/or residues are of interest to the general 
community in water, soil and gas sampler. in this paper 
are highlighted a few examples of the analytical power 
of this new GC-TEA-ITMS technology. 


127,802 

DE$1006747/GAR PC A04/MF A01 

Ames Lab., IA. 

Optical assay technology for safeguards. Quarter- 
papas ele 1-September 30, 1990. 


Progress’ 
M. &. Edelso a rt, G. M. Murray, R. A. 


Edelson, R. J. Li 
Schuler, and J. Vera. Oct 90, 55p IS-5048 
Contract W-7405-ENG-82 


Sponsored by Department of Energy, Washington, DC. 


Research conducted in the Ames Laboratory Nuclear 
Safeguards and Security Program during the period 
July 1, 1990 to September 30, 1990 is reviewed; in- 
cluded are reprints and preprints of papers written 
during this quarter. The first demonstration of isot 
selectivity in Inductively Coupled Plasma -- Laser 
cited Atomic Fluorescence Spectroscopy y (\CP-LEAFS) 
is reported and the application of ICP-LEAFS to U iso- 
topic analysis is discussed. Current work in applying 
optical spectroscopy to the analytical determination of 
gas phase metal atoms is reviewed. Program adminis- 
tration topics are included in a separately bound Man- 
agement Supplement to this report. 


127,803 

DE$1703725/GAR PC A09/MF A01 
Universidad Complutense de Madrid (Spain). Facultad 
de Ciencias Quimicas. 

Modelos matematicos duros y blandos para la si- 
mulacion de sistemas quimicos analiticos. (Hard 
and soft mathematical models for simulation in 
= analytical chemical system). 

P. Lacalle. 1989, 188p ETDE/ES-mf-1703725 

In Spanish. 

U.S. Sales ‘Only. 


In order to determine ion-metallic species with xantene 
derivates as reagents, different mathematical 

in some ion-pair spectrophotometric system have 
been applied haro mathematical models-based in 
physical-chemical laws-versus soft mathematical 
models-empirical and ranoom-have been compared 
explicits mathematical functions for simulation and op- 
timization of the studied system have been obtained. 
That optimization has been done using some deriva- 
ties methods. Stochastics models in time-dependent 
systems have been applied. (Author) 


127,804 . 
PBS91-158865 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Inorganic Analytical Research Div. 
NIST Standards for Sodium and Potassium. 

Final rept. 

W. F. Koch. 1990, 9p 

Pub. in Proceedings of International Symposium on 
Metrology and Clinical Applications of Electrochemical 
and Fiber Optic Sensors, Rochester, MN., September 
22-25, 1989, p3-11 1990. 


The collaborative research project with manufacturers 
and users of clinical potentiometric instruments, spon- 
sored by the NCCLS and conducted at the National 
Institute of Standards and Technology (NIST), is near- 
ing attainment of its primary goal to bring conformity to 
the direct potentiometric measurements of sodium and 
potassium in human serum through the development 


127,806 


Final technical rept. May 87-Dec 88. 
B. A. a 18 Sep 90, 20p Rept no. WRDC-TR- 


A — of five fst polyphosphate ( were synthesized 
si 


condensa- 
acids with 4,4’- 
2-amii pao darse ac G 
tanaton omperstures (Ta) were ensued by er 


ential scanning calorimetry (DSC) 
analysis and isothermal agi 
for the polybenzoxazoles. 


. Thermogravimetric 
vecute are also reported 
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AD-A229 489/0/GAR PC A06/MF A01 
Research Office, Research Triangle Park, NC. 
Related to Semiconductor Growth In- 


valve Chameleautained. 

G. R. Husk, K. A. Jones, R. J. Paur, and J. T. Prater. 
11 May 90, 120p eg nos. AROD-90803-CH-CF, 
AROD-90803-MS-C! 


---(1) OMVPE Technology Re- 

par sam for for IRV Gonwounde Chemistry Related to 
miconductor Growth Involving a eon 

Device R ements; Army II-VI Dep- 

op 


osition Program / MOMBE for IR Detector 
tions; Epitaxial Growth of Ill-V’s and II-VI's nay 2 
lics; Electrical Device Ri 

ronmental = Safety Issues in MOVPE. (2) Chemistry 
Related to Semiconductor Growth Involving Organo- 
metallics: Quantum . Vapor Phase; Carbon 
Doping and Selective Epi Tailoring Growth Chem- 
istry in MOVPE. (3) TBA/TB Precursors in GaAs and 
InP MOCVD: Source Precursors for Ill-V 
poo na Growth. (4 pw caes mon ene ~ mee 


i won aveumen Non- 
planar and — Substrates. (6) CBE Growth 
Mechanisms: T ine Alane: A New Robust 
Precursor for MOMB Growth of AlGaAs. (7) Real- 
Time Determinations of OMCVD Growth Kinetics on 
GaAs by Reflectance-Difference ‘oscopy: Pho- 
toreflectance Measurements; Growth and Doping 

e; Photoassisted CBE of CdTe 
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127,807 
AD-A229 513/7/GAR PC A03/MF A01 
Duke Univ., Durham, NC. Dept. of Chemistry. 
Synthesis and Characterization of Gallium-Arsenic 
Compounds Containing a Four-Membered Ga-As- 
Ga-Ci or Ga-As-Ga-As Ring: Crystal Structures of 
Me3SiCH2)2GaAs(SiMe3)22. 

echnical rept. 
R. L. Wells, J. W. Pasterczyk, A. T. McPhail, J. D. 
Johnson, and A. Alvanipour. 30 Oct 90, 30p Rept no. 
DU/DC/TR-16 
Grant NO0014-89-J-1545 


The third example of an organogallium four-membered 

ring compound with arsenic, halogen mixed bridging, 
(Me3SiCH2)2GaAs(SiMe3)2Ga(C 2SiMe3)2Cl, was 
prepared by the reaction of (Me3Si)3As with two 
equivalents of (Me3SiCH2)2GaC1. X-ray crystallogra- 
phic analysis showed that the compound contains a 
nonplanar Ga-As-Ga-C1 ring. The crystals belong to 
the monoclinic system space group P21/c (C52h) with 
four molecules per unit cell of dimensions a 12.476, b 
15.832, c22.279 A, Beta 108.87, V 4164(2) A3. The 
dimer (Me3SiCH2)2GaAs(SiMe3)22 was prepared by 
reaction of LiAs(SiMe3)2 and (Me3SiCH2)2GaC1. Its 
solid-state dimeric structure was established by single- 
crystal X-ray analysis. 


127,808 

AD-A229 768/7/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid Crystalline Poly- 
mers by Living Polymerization. 10. Influence of 
Molecular Weight on the Phase Transitions of 
Poly(Omega-((4-Cyano-4’-Biphenyl)oxy)alky! Vinyl 
Ethers)s with Nonyl and Decany! Alky! Groups. 
Technical rept. 

V. Percec, and M. Lee. 16 Oct 90, 36p Rept no. TR- 
41 

Contract N00014-89-J-1828 

See also 5, AD-A229773. 


The first goal of this series of publications is to provide 
a complete elucidation of the influence of molecular 
weight on the phase behavior of poly omega-(4- 
CYANO-4’- _BIPHENYL)OXYaklyl vinyl ether s contain- 
ing alkyl groups from ethyl to undecanyl. The goal of 
this paper is to describe the synthesis and living cati- 
onic polymerization of the last two monomers from this 
series, i.e., 9-(4-CYANO-4’-BIPHENYL)OXYnonyl vinyi 
ether (6-9) and 10-(4-CYANO-4’- 
BIPHENYL)OXYdecanyl vinyl ether (6-10). The influ- 
ence of molecular weight on their phase transitions will 
be discussed by comparison to that of 9-(4-CYANO-4’- 
BIPHENYL)OXYdecanyl ethyl ether (8-10) which rep- 
resents the model compounds of the monomeric 
structural units of poly (6-9) and poly (6-10). Then, the 
mesomorphic behavior of polyw-(4-CYANO-4’- 
BIPHENYL)OXYalkyi vinyl ether s with alkyl groups 
containing from two to eleven methylenic units wili be 
comparatively discussed at four different degrees of 
polymerization: 30, 23, 13 and 4. The implication of dif- 
ferent phase transitions at various molecular weights 
on the molecular design of novel macromolecular ar- 
chitectures based on side charm liquid crystalline poly- 
mers is briefly discussed. (TTL) 


127,809 

AD-A229 769/5/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid Crystalline Poly- 
mers by Living Polymerization. 9. Living Cationic 
nee of 5-((4-Cyano-4’- 
Biphenyl)oxy)penty! Vinyl Ethers and 7-((4-Cyano- 
4’-Biphenyl)oxy)hepty! Vinyl Ether, and the Meso- 
morphic avior of the Resulting Polymers. 
Technical rept. 

V. Percec, M. Lee, and C. Ackerman. 16 Oct 90, 3ip 
Rept no. TR-40 

Contract N00014-89-J-1828 

See also 10, AD-A229768. 


The synthesis and living cationic polymerization of 5- 
((4-cyano-4’-biphenyl)oxy)pentyl vinyl ether (6-5)and 
7-((4-cyano-4’biphenyl)oxy)hepty! vinyl ether (6-7) are 
presented. The influence of molecular weight on the 
mesomorphic behavior of poly(6-5) and poly(6-7) is 
discussed and compared to that of 5-((4-cyano-4’- 
biphenyl)oxy)penty! ethyl! ether (8-5) and 7((4-cyano- 
4’-biphenyl)oxy)hepty!l ethyl ether (8-7) which are 
models of the monomeric structural units of poly(6-5) 
and poly(6-7). Both (8-5) and (8-7) exhibit a monotropic 
nematic mesophase. (VP) 
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127,810 

AD-A229 770/3/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid 2 Poly- 
mers by Living Polymerization. 8. Influence of Mo- 
lecular Weight on the Phase Behavior pf 
Poly( ae eee Vinyl 
Ether)s with Ethyl, Propy!i and Buty! Alkyl Groups. 
Technical rept. 

bo Percec, and M. Lee. 16 Oct 90, 31p Rept no. TR- 

Contract N00014-89-J-1828 

See also 9, AD-A229769. 


Our investigations on the polymerization of mesogenic 
vinyl ethers are performed with the initiating system 
CF3SO03H/(CH3)2S which induces a living polymeriza- 
tion at OC in methylene chloride. Presently, we are per- 
forming experiments which provide a complete under- 
standing of the influence of molecular weight on the 
phase behavior of poly omega-(4-cyano-4'- 
biphenyl)oxyalkyl vinyl ether s with flexible spacers 
containing from two to eleven methylene units. This 
paper will describe our results on the influence of mo- 
lecular weight on the behavior of poly 2-4-cyano-4’- 
biphenyl)oxyethyl vinyl ether (6-2), poly 3-4-cyano-4’- 
biphenyl)oxypropyl vinyl ether (6-3) and poly 4-4- 
cyano-4’-biphenyl)oxybuty!l vinyl ether (6-4). Their 
phase behavior will be compared to that of the model 
compounds of their monomeric structural units. (TTL) 


127,811 

AD-A229 771/1/GAR PC A02/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid Crystalline Poly- 
mers by Living Polymerization. 7. Influence of Co- 
polymer Composition on the Phase Behavior pf 
Poly(11-((4-cyano-4’Biphenyl)oxy)undecany! Vinyl 
Ether-co-2-((4-Cyano-4’-Biphenyl)oxy)ethyl Vinyl 
Ether). 

Technical rept. 

V. Percec, and M. Lee. 16 Oct 90, 10p Rept no. TR- 


38 
Contract N00014-89-J-1828 
See also 8, AD-A229770. 


This paper describes the synthesis of poly 11-4-cyano- 
4 ‘-biphenyl)oxyundecanyl vinyl ether-co-2-(4-cyano- 
4’biphenyl)oxyethy! vinyl ether A/B poly(6-11)-co-(6- 
2)A/B where A/B refers to the molar ratio between the 
monomers 6-11 and 6-2, with number average molecu- 
lar weights above 15, by living cationic polymerization. 
The phase behavior of the resulting copolymers was 
discussed as a function of copolymer composition. 
Within this range of molecular weights, in the first heat- 
ing scan poly(6-11) exhibits a melting and an enantio- 
tropic sa phase, while poly(6-2) only a glass transition 
temperature. Depending on composition, poly(6-11- 
CO6-2)A/B either display an enantiotropic nematic, 
enantiotropic sa or both enantiotropic nematic and an- 
antiotropic sa phases. 


127,812 

AD-A229 772/9/GAR PC AQ2/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid — Poly- 
mers by Living Polymerization. 6. Influence of Mo- 
lecular Weight on the Phase Transitions of a 1/1 
saa ad of 2-((4-Cyano-4’-Biphenyl)oxy)ethy! 
Viny! Ether and 8-((4-Cyano-4’-Biphenyl)oxy)octy! 
Viny! Ether. 

Technical rept. 

V. Percec, and M. Lee. 16 Oct 90, 10p Rept no. TR- 

37 


Contract N00014-89-J-1828 
See also 7, AD-A229771. 


A 1/1 molar ratio of 2-4-cyano-4’-biphenyl)oxyethy! 
vinyl ether (6-2) and 8-(4-cyano-4’biphenyl)oxyoctyl 
vinyl ether (6-8) was cationically copolymerized with 
the initiating system CF3SO3H/(CH3)2S in methylene 
chloride at OC. All copolymers present narrow molecu- 
lar weight distributions, and number average molecular 
weights which exhibit a linear dependence on Msub 
zero/Isub zero. Copolymers with degrees of polymeri- 
zation lower than 14 exhibit an enantiotrpic nematic 
mesophase regardless of the thermal history of the 
sample. Copolymers with higher molecular weights ex- 
hibit an inverse monotropic smectic-A and an enantio- 
tropic nematic mesophase in the first heating scan and 
only enantiotropic nematic mesophase in the subse- 
quent heating scans. (TR) 


127,813 

AD-A229 773/7/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Molecular Engineering of Liquid by moh oe 
mers by Living Polymerization. ynthesis 
Mesomorphic Behavior of polyiziacyanc-t 
Biphenyljoxy)ethy!l Vinyl Ether-co-8-(4-Co-4- 
Biphenyl)oxyocty! Vinyl Ether. 

Technical rept. 

a Percec, and M. Lee. 16 Oct 90, 28p Rept no. TR- 


Contract N00014-89-J-1828 
See also 6, AD-A229772. 


The synthesis and characterization of poly 2-(4-cyano- 
4 ‘-biphenyl)oxy ethyl vinyl ether poly(6-2), poly 8-(4- 
cyano-4’biphenyl)oxyocctyl vinyl ether poly(6-8) and 
poly (6-2-co6-8) X/Y (where X/Y is the molar ratio of 
the two monomericstructural units) with degrees of po- 
iymerization of about 10 and narrow molecular weight 
distribution are described. Both homopolymers and co- 
polymers were prepared by living cationic polymeriza- 
tion and copolymerization of 6-2 and 6-8. During the 
first heating scan poly(6-2) presents an inverse mono- 
tropic s sub c mesophase. During subsequent heating 
and cooling scans, this polymer is amorphous regard- 
less of the thermal history of the sample. Poly(6-8) ex- 
hibits an enantiotropic s sub a mesophase. Both during 
the first and subsequent haeting and cooling scans, 
the phase diagram which plots the dependence of 
mesomorphic transition temperatures as a function of 
copolymer composition presents a discontinuity. Key- 
words: Side chain liquid crystalline polyethers and co- 
polyethers, Living cationic polymerization) 


127,814 

AD-A229 807/3/GAR PC A12/MF A02 
New Orleans Univ., LA. Dept. of Chemistry. 
Computational Studies of Polynitroaromatic Mole- 
cules and the Development of Sensitivity Relation- 
ships. Part 2. 

Final rept. Jun 87-Jun 90 

P. Politzer. Oct 90, 273p AFATL-TR-90-66-PT-2, 
Contract F08635-87-C-0090 


A computational study of 48 nitroaromatic molecules 
has been carried out with the objective of developing 
an understanding of how chemical structural features 
are related to the shock/impact sensitivities of these 
molecules. An ab initio self-consistent-field molecular 
orbital procedure was used to compute a variety of 
properties, including atomic charges, electrostatic po- 
tentials and ionization potentials. From the results of 
our computational analyses, it is suggested that the 
observed high sensitivities of hydroxytrinitroaromatics 
toward shock and impact may be due to the formation 
of smail but significant quantities of unstable nitronic 
acid tautomers. When the hydroxynitroaromatics are 
excluded, the sensitivity is shown to be related to the 
C-NO2 linkage with the greatest instability, as meas- 
ured by the electrostatic potential at the midpoint of 
the C-NO2 bond; this is an extension of a relationship 
discovered earlier. Keywords: Calculations; Impact/ 
shock sensitivity; Electrostatic potential; Atomic 
charge; Nitroaromatics; Nitronic acid tautomers. (JS) 


127,815 
DE91005349/GAR 
Missouri Univ.-Columbia. 
Late transition metal (mu)-oxo and (mu)-imido 
= Final report, May 15, 1988-May 14, 


PC A03/MF A01 


~ ¢ rept. 

Sharp. 1990, 18p DOE/ER/13880-3 

Contract FG02-88ER13880 

Sponsored by Department of Energy, Washington, DC. 


The synthesis and reactions of late-transition-metal 
oxo and imido complexes was explored. The deproton- 
ation of platinum(Il) hydroxo complexes yielded new 
oxo complexes. Attempted deprotonation of Cp*RhiIIl) 
hydroxo complexes did not give oxo complexes but 
complex mixtures probably resulting from reduction of 
the Rhiill) center. The reaction of Na/Hg with 
(Cp*RhCl(sub 2))(sub 2) 92 ve the very reactive Rhi(Il) 
dimer, (Cp*RhCl)(sub 2). Rhodium(!) imido complexes 
with the bis(dimethyiphosphino)methane ligand were 
prepared and found to be similar to the previously pre- 
pared ata: ~ tesa complexes. At- 
tempts to prepare 
bis(diphenylphosphino)methylamine, 

bis(diphenylphosphino)phenylamine, PMe(sub e) and 
NO(sup +) analogues were not successful. Attempts 





to prepare Cp*RhiIll) imido complexes resulted in 
amido complexes and reduction. Rhodium (ill) tris(3.5- 
dimethylpyrazoyl)borate analogues are reduction re- 
sistant but have not yet yiel imido complexes. The 
first imido complexes of Au were prepared by treating 
a Au oxo complex with amines or isocyanates. Dimeric 
Ae dioxygen and nitrosobenzene complexes were 

ared by insertion into the Rh-Rh bond of 
(Cp RNC eu 2). The dioxygen complex activates a 
C-H bond of the Cp* ligand on treatment with PMe(sub 
3). Imido - oxo complexes nitrene and oxygen atom 
transfer product in reactions with CO. A novel electro- 
philic ring addition was observed with sterically pro- 
tected aryl imido complexes. 15 refs. 


127,816 

DE9$1006540/GAR PC A03/MF A01 
lowa Univ., lowa City. Dept. of Chemistry. 

—_e and chemistry of cationic d(sup 0) metal 
alkyl complexes. Annual report for 1990. 

Progress rept. 

R. F. Jordan. 1990, Ld — oe 2 

Contract FG02-88ER139: 

Sponsored by Domeinent - Energy, Washington, DC. 


The long term — of this p ~ are to design and 
synthesize highly unsaturat electrophilic metal 
complexes and to explore their use as catalysts, rea- 
gents, and/or model systems for olefin polymerization 
and C-H activation chemistry. During the 1990 budget 
year we have focused our attention -h (i) the ligand C- 
H_ activation chemistry of Cp(sub 2)Zr(CH(sub 
3))(THF)(sup +) and related cationic, d(sup 0) Zr alkyl 
complexes, and (ii) the synthesis of new classes of 
group 4 metal alkyl complexes with non-Cp(sub 2)M 
ligand environments. 


127,817 
DE$1006603/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Sputter deposition of lithium silicate - lithium 
ge ite amorphous electrolytes. 

. J. Dudney, J. B. Bates, C. F. Luck, and J. D. 
Robertson. Jan 91, LL} eo 105-78 
Contract ACO5-840R2 
Fall meeting of the ‘Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 
Portions of this document are il legible in microfiche 
products. 


Thin films of an amorphous lithiurn-conducting electro- 
lyte were deposited by rf magnetron sputtering of ce- 
ramic targets containing Li(sub 4)SiO(sub 4) and 
Li(sub 3)PO(sub 4). The lithium content of the films 
was found to depend more strongly on the nature and 
composition of the targets than on many other sputter- 
ing parameters. For targets containing Li(sub 
4)SiO(sub 4), most of the lithium was found to segre- 
gate away from the sputtered area of the target. Code- 
position using two sputter sources achieves a high lith- 
ium content in a controlled and reproducible film 
growth. 10 refs., 4 figs. 


127,818 

PATENT-4 962 216 Not available NTIS 
Department of the Man eal DC. 

Preparation of D 
Patent. 

K. T. Higa, and D. C. Harris. Filed 29 Sep 

patented 9 Oct 90, 4p AD-D014 719/9, BAT:APPL-7- 
417 222 

Supersedes PAT-APPI-417 222-89. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Dineopentyicadmiun is prepared from cadmium diha- 
lide and neopenty! Grignard in tetrahydrofuran. The re- 
action is product is isolated by addition of dioxane, fil- 
tration, removal of solvent via distillation, and purifica- 
tion by sublimation. (js) 





127,819 

PATENT-4 965 055 Not available NTIS 
Department of the Navy, Washington, DC. 
Preparation of Ultra-Pure Metal Halides. 

Patent. 

P. E. Nordquist, and A. H. Sin one Filed 27 Mar 90, 
patented 23 Oct 90, 5p AD-D014 722/3, PAT-APPL- 
7-499 843 


Supersedes PAT-APPL-7-499 843, AD-D014 529. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 


CHEMISTRY 


industrial Chemistry & Chemical Process Engineering 


patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses that metal halides are ultrapuri- 
fied by selective complexation with a complexing 
ee oe eee A ligand 

and oppositely charged second complex with metallic 
impurities in the metal halide to be purified. A solution 
containing these complexes is then passed compete on an 
ion exchange column and the desire purified metal 
halide collected. The present method is particularly 
useful in the production of ultrapure metal halides, 
such as zirconium fluorinate, for metallic glasses. 
(Author) (tr) 


127,820 

PB91-159012 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Kinetics Div. 

Redox Reactions of Osmium Porphyrins. 

Final rept. 

S. Mosseri, P. Neta, oO Y. Sabry, P. Hambright, and 
A. Harriman. 1988, 7; 

Pub. in Jnl. of the Chemical Society - Dalton Transac- 
tions 11, p2705-2711 1988. 


Cyclic voltammetric, gamma radiolytic, chemical and 
photochemical studies have shown that the metal 
centre in osmium porphyrine (OsP) can exist in a wide 
range of oxidation states, each being stabilized by 
axial complexation with a particular ligand. Thus, 
Os(II)P is stabilized by ligation with a CO molecule. Ox- 
idation occurs readily to form the corr 

Os(IIl)P which retains the CO li and can be re- 
duced quantitatively to the original Os(Il) complex. Fur- 
ther oxidation can be achieved, at higher oxidant con- 
centration, and the resultant Os(IV)P is stabilized by 
axial ligation of two alcohol or water molecules. These 
Os(IV) complexes are stable to both oxidation and re- 
duction. Treating the Os(II)P with an organic peroxide 
results in formation of an Os(V1)P which is — by 
two oxo ligands but can be reduced to the Os(VI)P. 
Photolysis of Os(II)P Pe! Os(Ill)P causes loss of the 
CO ligand, the naked porphyrin species so formed un- 
dergoes oxidative reactions with the solvent, O2 or 
trace impurities, in most cases forming an Os(IV)P. 
Photolysis of Os(Il)P in benzene containing small 
amounts of O2 generates the di-oxo Os(VI)P. 


industrial Chemistry & Chemical 
Process Engineering 


127,821 

DE91005892/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

Mechanistic studies of carbon monoxide reduc- 
ee report, January 1, 1988-December 
G. L. Geoffroy. 12 Jun 90, 33p DOE/ER/13323-5 
Contract FG02-85ER13323 

Sponsored by Department of Energy, Washington, DC. 


The progress made during the current grant period (1 
January 1988--1 April 1990) in three different areas of 
research is summarized. The research areas are: (1) 
oxidatively-induced double carbonylation reactions to 
form (alpha)-ketoacyl complexes and studies of the re- 
activity of the resulting compounds, (2) mechanistic 
studies of the carbonylation of nitroaromatics to form 
isocyanates, carbamates, and ureas, and (3) studies of 
the formation and reactivity of unusual metallacycles 
and alkylidene ligands supported on binuclear iron car- 
bonyl fragments. 18 refs., 5 figs., 1 tab. 


127,822 

PATENT-4 937 356,PAT-APPL-7-328 392,PAT- 
APPL-7-087 375 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
N-(3-Ethynyipheny!)Maleimide. 

Patent. 

P. M. Hergenrother, J. W. Connell, and S. J. Havens. 
Filed 10 Aug 89, patented 26 Jun 90, 7p N91- 
14419/6, PAT-APPL-7-391 692 

Filed 10 Aug. 1989. Division of US-Patent-Appl-SN- 
328392, Filed 24 Mar. 1989 Which Is a Continuation- 
in-Part of Abandoned US-Patent-Appl-SN-087375, 
Filed 20 Aug. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 


127,825 


patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Acetylene terminated aspartimides are prepared using 
two methods. In the first, an amino-substitut 


containing maleimide, such as N-(3- 

—. in a solvent of glacial acetic 

acid and/or m-cresol. In addition, terminat- 

ed imides are blended with various acetylene 

and polymers to yield composite 
iting improved mechanical properties. 


terminated oli 
materials exhi 


127,823 
PB91-157313/GAR 
Technische 


PC A08/MF A01 
). 


Doctoral thesis. 

J. Jager. 19 Jun 90, 152p 

Summary in Dutch. Sponsored by Be ae voor de 
Technische Wetenschappen, Utrecht (Netherlands). 


Crystallization from solution usually produces a solid 
product which has a wide crystal size distribution 
(CSD). The CSD dictates the behavior of the product in 

opera' werner drying, trans- 


ous crystalliza of ammonium sulfate in a Draft- 
Tube-Baffled TB) crystallizer serves as an example 
of the process. The experimental data obtained so far, 
indicate that the CSD is relatively invariant towards 
changes in the residence time, the heat input and the 
rate of fines removal, which are the main process 
inputs, and thus CSD-control is unlikely to be 
achieved. A flat-bottom hydrocyclone is, therefore, 
tested for its ability to (1) provide additional process 
inputs, and (2) remove selectively the coarse crystals. 


127,824 
PB91-159582/GAR PC A09/MF A01 
LaRoche Chemicals, Inc., Pleasanton, CA. 
Desiccant 


of Materials for Cooling 
System Applications, Phase 1. Final Report, Octo- 
ber 1987-November 1988. 

W. A. Belding, R. K. Collier, A. V. Fraioli, Z. Lavan, 
and W. M. Worek. Jan 89, 192p GRI-88/0343 
Contract GRI-5087-293-1521 

Prepared in cooperation with Enerscope, Inc., Glen- 
dale, AZ., Argonne National Lab., IL., and Illinois Inst. 
of Tech., Chicago. Sponsored by Gas Research Inst., 
Chicago, IL 


Research relating to the development of an improved 
desiccant system for cooling applications based on 
supported hydrateable salts is reported. The system is 
expected to achieve higher coefficients of perform- 
ance and a capacities than currently available 
systems without the problems associated with desic- 
cant salt weeping from the support system or hydra- 
teable salt tion resulting from open-flame, gas 
regeneration. Modeling work in the study has shown 
that the region of the adsorption isotherm above 60% 
relative humidity has little or no impact on system per- 
formance. A Langmuir Type 1M (separation factor = 
0.1) has been shown to yield the best overall cyclic 
performance over a broad range of inlet conditions. 
Isotherms of numerous salt/support systems were 
screened and it was concluded that magnesium sul- 
fate impregnated into certain porous aluminas and alu- 
minosilicates offers the best opportunity for enhanced 
system performance. A procedure was developed for 
supported hydrateable salt desiccants into 
lass matrices which contain only 10% fiber rein- 
lorcing material. A colloidal alumina binder material 
has been identified which functions as a desiccant 
itself and bonds the desiccant particles into the fiber 
matrix. A test cell has been constructed for dynamic 
lormance testing of optimum desiccant materials to 

be prepared in Phase II studies 


127,825 

PB91-159889/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
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industrial Chemistry & Chemical Process Engineering 


of the Essential Oil Industry in 
% | Report: Design of Modern Chemi- 
cal Equipment for the Production and Processing 
of Essential Oils (June 7, 1990). 
re 7 Jun 90, 72p UNIDO-DP/ID/SER.A/ 


See also PB90-231101. Sponsored by Government of 
the Democratic People’s Republic of Korea, Pyon- 
gyang. 


The report informs about the actual situation and the 
s of development achieved in Korea with respect 
to fundamental equipment and the involved technol- 
- for the production and processing of essential 
oils, making reference, at the same time, to some prin- 
cipal aspects of the international state of the art. Over 
and above that, it includes suggestions and recom- 
mendations that aim at improving and advancing the 
equipment and technologies presently applied to the 
Korean essential oil industry. 


Photo & Radiation Chemistry 


127,826 
DE91005915/GAR PC A03/MF A01 
Princeton Univ., NJ. 

Surface chemistry at iconduct 
interfaces. Annual report, year two. 
Progress rept. 

1990, 13p DOE/ER/13438-1 

Contract FG02-85ER13438 

Sponsored by Department of Energy, Washington, DC. 


During the past funding period, DOE projects have in- 
volved six DE gee students. Over the past four 
months, work on interfacial photoprocesses occurring 
at II-VI semi-conductors has occupied much of our 
time, since a recent literature report by Licht has sug- 
ts that our prior conclusions might not be correct. 
s detailed below, we are now able to report that our 
previous studies stand and that the Licht work con- 
tains a major error. In addition to this work, we have 
now initiated high-speed data collection of photocur- 
rent transients on n-type TiO(sub 2) and p-GaP based 
photoelectrochemical cells with an aim to determining 
the mechanistic details associated with the photoelec- 
trolysis of water at these interfaces. We are also con- 
tinuing our work on the photodeposition on plantinum 
metal on nonconducting substrates and semiconduc- 
tors as well as our study of ascorbate oxidation at n- 
type CdS photoelectrodes. This report presents the re- 
sults obtained over the last year’s work. 





-electrol yte 


127,827 

DE91006391/GAR PC A03/MF A01 
Clemson Univ., SC. Hunter Chemistry Lab. 
Intramolecular energy transfer reactions in poly- 
a Progress report, July 1989-November 


J. Petersen. Nov 90, 43p DOE/ER/13768-2 
Contract FG09-87ER13768 
Sponsored by Department of Energy, Washington, DC. 


This report is concerned with intramolecular, energy- 
transfer reactions. The concept of preparing syntheti- 
cally a complex molecular species, capable of absorb- 
ing a photon at one metal center (antenna fragment), 
transferring that energy to a second metal center (re- 
active fragment) via a bridging ligand was first reported 
by our group in 1979. It is now apparent that a major 
emphasis in inorganic chemistry in the future will in- 
volve these types of molecular ensembles. Complexes 
— include Rh, Ru, and Cu complexes. 23 refs., 
14 tabs. 


127,828 
DE91006568/GAR PC A03/MF A01 
Argonne National Lab., IL. 

, specificity, and sensitivity in the pho- 
toionization of ‘ered jes. 


D. M. Gruen, W. F. Calaway, M. J. Pellin, C. E. 
Young, and D. R. Spiegel. 1990, 40p CONF- 
9009327-1 

Contracts W-31109-ENG-38, FG03-88ER13851 
International workshop on inelastic ion surface colli- 
sions conference (8th), Vienna (Austria), 17-21 Sep 
ee by Department of Energy, Washing- 
ton, DC. 


To deal with the problem of non- or near-resonant ioni- 
zation, one needs to achieve the highest selectively for 


44 VOL. 91, No. 11 


photoionization of the species of interest relative to 
isobarically overlapping species by choosing a specific 
photoionization sc! tailoring are that is could not 
have near-overlap with known atomic or molecular 
energy levels of isobaric species, and that it should 
lead to saturation of the resonance transitions at the 
lowest possible laser power levels so as to minimize 
two- and three-photon nonresonant photoionization 
processes. has shown that, even when 
these two conditions are met as closely as possible, 
non- or near-resonant ionization can still occur, per- 
haps because of the existence of hitherto unobserved 
energy levels, photodissociation of sputtered mole- 
cules, or other effects. It is becoming clear that maxi- 
mizing detection sensitivity for a particular species re- 
quires one to pay careful attention to the selection of 
an optimal photoionization scheme. It is the purpose of 
the present paper to illustrate this point with several 
examples and to help point the way to still further im- 
provements in detection sensitivity by non- or near- 
resonant. ionization through detailed exploration of al- 
ternative photoionization schemes. 


127,829 

DE$1006707/GAR PC A03/MF A014 
Lawrence Livermore National Lab., CA. 
Photoemission investigation of compound semi- 
conductor monodisperse clusters. 

J. G. Tobin, V. L. Colvin, and A. P. Alivisatos. 7 Dec 
90, 20p UCRL-JC-103724, CONF-901035-17 
Contract W-7405-ENG-48 

National American Vacuum Society symposium (37th), 
Toronto (Canada), 8-12 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


We have used synchrotron radiation photoemission to 
probe the valence and core level electronic structure 
of compound-semiconductor monodisperse clusters 
(nanocrystals). These clusters exhibited a 10% or less 
variation relative to the mean diameter and were at- 
tached to the metal substrates via alkane chains. 
Direct evidence of gap broadening due to size varia- 
tion in CdS clusters was observed. The novel utiliza- 
tion of alkane chain attachment is the key to eliminat- 
ing the otherwise debilitating problem of sample charg- 
ing, as occurs with powders. The quality of sample 
preparation was confirmed by other methods such as 
transmission electron microscopy, Raman a 
and x-ray diffraction. This work provides a direct lin 
between photoemission studies of expitaxial ultra-thin 
films of compound semiconductors, the photon-spec- 
troscopy measurements of cluster powders and the 
existing theories of quantum confinement in reduced 
dimensionality structures. 5 refs., 2 figs. 


127,830 

DE$1006813/GAR 
Massachusetts Univ. at Boston. 
Magnetic resonance studies of photo-induced 
electron transfer reactions. Progress report, June 
1, 1990-December 31, 1990. 

H. van Willigen. Dec 90, 199 DOE/ER/13242-7 
Contract FG02-84ER13242 

Sponsored by Department of Energy, Washington, DC. 


During the period covered by this report research has 
been concerned with the application of Fourier Trans- 
form Electron Paramagnetic Resonance (FT EPR) in 
the study of photo-induced electron transfer reactions. 
Donor molecules used in this investigation have been 
various hyrins, whereas quinones were used as 
acceptor molecules. 


PC A03/MF A01 


127,831 

PATENT-4 933 558/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

X Ray Sensitive Area Detection Device. 

Patent. 

D. C. Carter, W. K. Witherow, M. L. Pusey, and V. H. 

Yost. Filed 31 Jan 89, patented 12 Jun 90, 14p N91- 
14835/3, PAT-APPL-7-304 155 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A radiation sensitive area detection device is disclosed 
which comprises a phosphor-containing film capable 
of receiving and storing an image formed by a pattern 
of incoming x rays, UV, or other radiation falling on the 
film. The device is capable of fluorescing in response 
to stimulation by a light source in a manner directly 
proportional to the stored radiation pattern. The device 


includes: (1) a light source capable of projecting light 
or other appropriate electromagnetic wave on the film 
so as to cause it to fluoresce; (2) a means to focus the 
fluoresced light coming from the phosphor-containing 
film after light stimulation; and (3) at least one charged 
coupled detector or other detecting element capable 
of receiving and digitizing the pattern of fluoresced 
light coming from the phosphor-containing film. The 
device will be able to generate superior x ray images of 
high resolution from a crystal or other sample and will 
be particularly advantageous in that instantaneous 
near-real-time images of rapidly deteriorating samples 
can be obtained. Furthermore, the device can be made 
compact and sturdy, thus capable of carrying out x ray 
or other radiation imaging under a variety of conditions, 
including those experienced in space. 


Physical & Theoretical Chemistry 


127,832 

AD-A229 360/3/GAR 
Aerospace Corp., El undo, CA. Lab. Operations. 
Reactive Removal of BiF Ground State. 
Technical rept. 


J. S. Holloway, and J. B. Koffend. 28 Sep 90, 30p 
TR-0090(5930-04)-1, SSD-TR-90-38, 
Contract F04701-88-C-0089 


The reactivity of the ground state of bismuth mono- 
fluoride has been investigated with a number of fluo- 
rine atom donors at several different temperatures. 
The measurements have been accomplished both by 
means of a time resolved, photolytically initiated exper- 
iment and on steady-state densities in a flow tube re- 
actor. Both methods provide consistent results. The 
rate coefficients obtained span a range of over 3 
orders of magnitude: F2 is found to be fairly efficient 
while the series of nitrogen fluorides NF2, NF3, N2F4 
is quite inert. We observe BiF(XO+) formation with a 
rate coefficient of 8.1 x 10-12 cm3/molecule-sec from 
NF2 + Bi following the photolysis of Bi(CH3)3 at 193 
nm. We are also able to estimate a formation constant 
for Bi + F2. The stability of Bi(CH3)3 with NF2 is dis- 
cussed. (JS) 


PC A03/MF A01 


127,833 

AD-A229 383/5/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Optical (Hyper) Polarizabilities of Small Silicon 
Clusters. 

Technical rept. 

T. T. Rantala, M. |. Stockman, D. A. Jelski, and T. F. 
Gonrge. Nov 90, 9p Rept no. UBUFFALO/DC/90/ 
Contract N00014-90-J-1193 


Electronic contributions to the optical 
(hyper)polarizabilities of small silicon clusters are theo- 
retically determined. Geometries and the electronic 
structures of the clusters are established using the 
tight binding model. The nonlinear polarizabilities are 
found to depend primarily on the symmetry of the clus- 
ter and prove to be high for the low-symmetry clusters. 
Possible experiments and applications are discussed. 
Keywords: Small silicon clusters, Nonlinear polarizabi- 
lities, Geometries, Electronic structure, Tight binding 
model, Symmetry. (jhd) 


127,834 
AD-A229 385/0/GAR PC A03/MF A01 
ape of Beta-Tantalum from Molten 


Final rept. 
J. F. Thompson, and S. K. Pan. Oct 90, 32p Rept no. 
ARCCB-TR-90028 


An adherent coating of beta-tantalum (beta-tantalum) 
has been electrodeposited on copper in an NaF-KF- 
LiF (FLINAK) molten salt electrolyte. Electrolyte tem- 
peratures ranged from 700 to 800 deg C using pulse 
current electrolysis at current densities higher than 
100 mA/sq cm. The hardness of the beta-tantalum 
was ten times higher than -centered-cubic tanta- 
lum (BCC-tantalum, also called alpha-tantalum). Elec- 
trolytic etching, using 25 percent hydrofluoric acid and 
75 percent sulfuric acid, revealed a columnar grain 
structure. At current densities higher than 100 mA/sq 
cm, the beta-tantalum was found to deposit to a maxi- 
mum thickness of 70 micrometer after 3 hours of elec- 
trodeposition. The beta-tantalum deposits were deter- 





mined to be metastable and began to partially revert to 
on = after 2 hours of heating at 800 deg 


127,83: 

AD A229 444/5/GAR 

Aerospace Corp., El undo, CA. Lab. ations. 

Direct Observation o of NF(X) Using Laser Induced 
luorescence: Determination of H + NF(2) Branch- 


PC A03/MF A01 


ical rept. 
R. F. Heidner, H. Helvajian, J. S. Holloway, and J. B. 
ee Sep 90, 29p TR-0090(5930)-04)-2, SSD- 
Contract F04701 -88-C-0089 


For the first time, the —— ratio for the H + NF2 
has been measured usi using direct detection of the excit- 
ed NF a(1) delta and the ground NF(X3 delta -) states. 
NF a(1) delta was observed by its emission at 874 nm 
from both the 249 nm photolysis of NF2 and from the 
reaction of H atoms (produced from HBr photolysis at 
193 nm) with NF2. While NF X3 delta - was easily de- 
tected by laser induced fluorescence on the NF b(1) 
delta - X3 delta - transition following 249 nm NF2 pho- 
tolysis, it was no observed following the H + NF2 re- 
action. This result leads to a lower limit for the NF(a) 
in accord ratio, NF (a)/NF sub tot > 0.90 + or - 0.03, 
in accord with previous results. The measured NF ai 1) 

cel gs yield from KrF — of NF2, 
(rhea) F(a) < 0.04 + or- 0.02 also agrees with prior 
work. The NF2 photolysis quantum is observed to 
be unity, based on results from an HC1 titration of the 
F atoms from the 249 nm photolysis of NF2. (TTL) 


127,836 

AD-A229 470/0/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

In Situ Activation of Carbon Fiber Microdisk Elec- 
trodes. 


Technical rept. 
T. G. Strein, and A. G. Ewing. 19 Nov 90, 32p 
Contract N00014-90-J-1161 


Carbon Fiber microdisk electrodes (11 microm in diam- 
eter) were activated in situ via intense laser pulses pro- 
duced by a small nitrogen laser. The laser beam was 
focussed down to a small spot size to ensure adequate 
er density. The laser treatment resulted in more 
lernstian voltammtery for ine, 4-methyicate- 
chol, and 3, 4-dihydroxyphenylacetate in several differ- 
ent buffer systems over a range of pH. The effect of 
buffer composition and pH on the apparent electrode 
kinetics observed both before and after laser treat- 
ment was studied. An apparent cleaning of the elec- 
trode surface by the laser pulses results in more Nern- 
stian voltammetry; however, voltammograms obtained 
in some buffer systems, particularly those containing 
citrate, show anomalous effects after laser treatment. 
A model of the activation process is presented which 
might explain the observed phenomenon by surface 
ablation exposing clean, active carbon, followed by ad- 
sorption of solution species. This activation procedure 
is presented as a simple, fairly inexpensive way to 
obtain consistent, repetitive voltammetry at carbon 
fiber microdisk electrodes. Keywords: Carbon fiber mi- 
crodisk electrodes, Laser pulses. (RH) 


127,837 

AD-A229 480/9/GAR 

Denver a co. oe ge 9 Chemistry. 
— hemistry of Energetic 


on rept. 1 May 87-30 Apr 90. 
R. D. Coombe. 8 Nov 90, 38p AFOSR-TR-90-1162, 
Grant AFOSR-87-0210 


This Lats ong has produced detailed information con- 
cerning chemical behavior of halogen isocyanate, 
halogen amine, and halogen azide systems. These 
types of molecules can store considerable amounts of 
energy, which can be released by photolysis, chemical 
reaction, or energy transfer od goa In a number of 
the particular cases studied, the energy release was 
strongly constrained by angular momentum conserva- 
tion rules. The data obtained from this program are rel- 
evant to the development of new laser systems, new 
propellants, and the understanding of combustion 
processes. (TTL) 


PC A03/MF A01 
Nitrogen Com- 


127,838 
AD-A229 483/3/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 


Planar Oxocuprate (ll) Array Vis Heterometallic 
my anna 


Alko 
bre rept. 

A. Samuels, B. A. Vaartstra, J. C. Huffman, K. L. 
Troan, and W. E. Hatfield. 14 Nov 90, 11p Rept no. 


Contract N00014-89-J-1734 


Controlled is Of K4Zr20(O Pr)10 in the pres- 
ence of GUC Ir tHe Cu4Zr403(O Pr)18, which 
was characterized by H(1) and C13 ne pthey4 infrared 


spectr nels magr etic dif- 
fraction. Cell constants (-92 7318) 


C): —— = 12.673(8)A, b 
= 17.482(13), c = 10.877(8), 04. 
= 113.52 3 ), Gamma = 75 5.65(3) with 


a 
eibaio | Pr)2 unit terminated on two 
Pr)8 units. The — of the three The 

unusual planar four-coordinate aie central 
mapa gS unit shows antiferromagnetic 

=1 BM/Cu over the range 100-300K. 

peo ay retains its structure in toluene solution, as 
judged by H(1) and C13 NMR. (TTL) 


127,839 

AD-A229 553/3/GAR PC A03/MF A01 

State Univ. of New York at Buffalo, Amherst. 

Ms Absorption-induced Charge Transfer 
a 


|. Last, and T. F. George. Dec 90, 21p Rept no. U/ 
BUFFALO/DC/90/TR-37 

Contract N00014-90-J-1193 

Cooperative ——_ excitation involving electron 
transfer among it molecules in a solid is consid- 
ered. The m interaction between two 

cules with dipole moments in excit 

lead to cooperative processes (two-electr 

which are forbidden in the absence of such interaction. 
The cooperative transition moments are calculated for 
congue pairs of XeC1 mchondee within an Ar ‘Matrix at 
sum and difference frequencies. K ; Charge 
transfer, Solid, Cooperative absorption-induced, Tran- 
sition moments, XeC1 Molecules, Argon matrix. (JS) 


127,840 
AD-A229 570/7/GAR 
Massachusetts Inst. of Tech., - 


tion and Single 
Crystal Silicon Via Photochemical Reaction of Sur- 
face-Confined Derivatives of (Eta5- 
C5H5)MN(CO)3. 


Technical rept. no. 4: 
D. Kang, and M. S. Wiighton. Nov 90, 32p 


Treatment of a single crystal Si wafer (n- or p-type, 100 
face) Bee B a thin surface SiO(x) layer with CI3Si- 
prey eae: in(CO)3, |, yields the Si-confined com- 

Si)-O-Si-eta5-C5H4) in(CO)3. Coverage of about 
a monolayer is harps achieved. Near-U 


PC A03/MF A01 


gues —iebaedieed substituti 
i-eta5-C5H4)Mn(CO)2L. The identities of the 
fined complexes were determined by comparison of 
their IR eee frequencies with those of 
ee ee ee in(CO)2L, and of the corre- 
Boy aa high surface area SiO2-confined species, 
2)-O-Si (CH3)2-eta5-C5H4)Mn(CO)2L (L = CO, 
SP n Treatment of a Au-coated Si wafer with 


-octyl)). 
HS(CH2)1 = tg gy om 
paghee H-eta6-CoHa)Mn(CO)3, Near-UV irradiation of 
Au-confined began 


ll, yields about a 
lex (Au)- 


in the rene of L = 
Phair octyt) 


ce-confined substitution 
product (Au) CH}? etas-ConaMNiCOL The 
photochemistries of surface-confined | differ 
from the photochemistries of the promt ech solu- 
tion species. Patterning of the surface of a Si wafer 
modified with | or of Au modified with II is readily ac- 
complished, since | apenrmeg occurs only on ir- 
radiated portions of the surface. (jhd) 


127,841 
AD-A229 611/9/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 


hemistry. 
Development of Structurally Uitrasmall Electrodes 
for Electrochemistry at Single Nerve Cells. 
Technical rept. 
T. Strein, and A. G. Ewing. 19 Nov 90, 27p 
Contract N00014-90-J-1161 


Electrodes having tip diameters in the few hundred 
nanometer — have been constructed by coating 
thin copolymer films onto suitable electrode materials 
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that have been etched to very small dimensions. De- 


127,842 
ADAaze 613/5/GAR 
Harvard Univ., 


on oo we 

Dept. of Chemistry 

Comme oF ween of Monolayers nw aotd 
on 

from Solutions Containing Mixtures of Organic 


Interim rept. 

Cc. —_ and G. M. Whitesides. Sep 88, 7p Rept 
no. 

Pub. in Jnl. of the American Chemical Society, v110 
p6560-6561 1988. 


Monolayers formed by adsorption of mixtures of 
HS(CH3)10CH3 and a (Z = -CO2H, 
CH2Br) from solution onto gold expose a mixture’ of 
methyl and carboxylic acid, ——- or bromide groups 
> the surface. For the acid 
A ae interactions within 

‘0 non-ideal behavior in the composition and hydrophi- 

ieity of the monolayers. (TTL) 


AD-Azz9 614/3/GAR PC mg A01 


of Rate Con- 

stants for r Reactions with 02, C02, CO, NO, SO2, 

ey 

A. A. Vi , R. A. Morris, C. A. Deakyne, F. Dale, 
Paulson. Feb 90, 6p Rept no. GL-TR-90- 


0305 
ca Jni. of Physical Chemistry, v94 p8193-8197 
1 : 


The effect of hydration on the reactivity of 0(-)(H20)n(n 
= 0-2) with the neutrals 02, C02, CO, NO, SO2, CH4, 
N20, ee ae as a function of 
temperature. Rate constants for the above reactions 
were measured at 251, 343, wid 473 K (0(-)(H20)2 re- 
actions were studied at 251 and 343 K only) by using a 
variable-temperature fast-flow system that incorpo- 
rates optionally either a selected ion source or a high- 
ee ee ep any sage Sa -) was found to de- 

ease the reactivity for the neutrals CO, S02, CH4, 
and Nz N20. For ee of 0(-)(H20)n with 02, no reac- 
tion was observed for n = 0, but tion of O(-) en- 
abled reaction to = de for 0(-)(H20)1,2. For reac- 
tion with NO, addition of one H20 ligand to 0(-) in- 
creased the reactivity, while addition of a second H20 
caused a decrease in the rate constant to a value 
below that of the unsolvated 0(-). No reaction was ob- 
served for any of the ions O(-)(H20)0-2 with H20. Tem- 
perature dependences of the rate constants were 
found to vary depending on the system. Preliminary re- 
sults from ab initio calculations yield an estimate of > 
or = kcal/mol for the O(-)...H20 cluster bond strength. 

L) 


127,844 
AD-A229 664/8/GAR PC A03/MF A01 
Research, Development and Engineering 


Center, Aberdeen Proving Ground, MD. 
woe Pine teats Stat 
Sasuneneae and by Semi- 


Empirical Molecular Orbital Calculations. 

Final rept. for period ending Oct 90. 

G. R. Famini, and P. W. Bartram. Sep 90, 23p Rept 
no. CRDEC-TR-225 


The electronic properties of several phosphorothio- 
lates were compared against the target molecule O- 
oe (2-diisopropylaminoethy!)- 
te (VX) by hierarchical cluster- 
ne techniques and electrostatic potential maps to de- 
termine the best poo a a! mpl nucleophilic attack. Semi- 
empirical calcula’ geometry optimization were 
with the MNDO algorithm in MOPAC 
v5.0. bs geome aon of structures and electrostatic 
potentials wer oduced, using the Chemo-metric 
and Biometric *Modeli | (CBM Branch’s Molecular 
Modeling, Analysis and jay System (MMADS). The 
pattern recognition program ARTHUR was used to 
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Predict the hierarchical clustering of the electronic 
operties using Euclidean distance criteria. Both hier- 
archical clustering and electrostatic potential differ- 
ences contouring predict that the molecule O-ethyl S- 
ethyl methylphosphonothiolate most closely resem- 
bles VX in susceptibility to nucleophilic displacement. 
Keywords: Molecular orbital theory, Hydrolysis of VX, 
Hierarchical clustering, Quantum chemistry. (JS) 


127,845 

AD-A229 714/1/GAR PC A02/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 

Kinetic Energy and Temperature Dependences fo for 
the Reactions of F- with Halogenated Methanes: 
Experiment and Theory. 

T. Su, R. A. Morris, A. A. Viggiano, and J. F. Paulson. 
1990, 6p GL-TR-90-0308 


Rate constants have been measured as a function of 
average kinetic prise at several temperatures for the 
reactions of F(-) with CH3CI, CH3Br,and CH3I. The 
rate constants at low energy approach but are not 
equal to the collision limiting value. The rate constants 
for all three reactions decrease slowly with increasing 
average kinetic energy for energies below 0.2 to 0.3 
eV. At 0.2 to 0.3 eV, a break occurs in the slopes of the 
energy dependence curves. Above these energies the 
rate constants decrease more rapidly with increasing 
energy. Trajectory calculations that include a probabili- 
ty function which is dependent upon collision angle 
were performed in order to examine the effects of ori- 
entation on the reactions. The calculations were fitted 
to the low energy portion of the experimental data. A 
more severe orientation requirement is found for the 
lighter halides. The energies at which the breaks occur 
in the experimental curves are reproduced by the cal- 
culations. These energies corresponds to the energies 
at which hard sphere collision diameter of the colliding 
partners is equal to the capture radius. (TTL) 


127,846 

AD-A229 724/0/GAR PC A03/MF A01 
IBM Research Div., San Jose, CA. 

In situ Infrared Spectroelectrochemical Studies of 
Cyanide Adsorbed on Platinum and Palladium. 
Technical rept. 

K. Ashley, M. Lasaga, M. G. Samant, H. Seki, and M. 
R. Philpott. 23 Mar 89, 11p Rept no. TR-22 

Contract N00014-82-C-0583 

Prepared in cooperation with the San Jose State Uni- 
versity, Department of Chemistry, San Jose, CA. 


This report describes the results of some preliminary in 
situ infrared spectroelectrochemical studies of cyanide 
specifically adsorbed on polished platinum and palladi- 
um electrode surfaces. Similar studies of this and sev- 
eral other pseudohalides on various metal surfaces 
have been conducted, but to data no work of this kind 
has been reported for CN(-) species adsorbed on the 
metals platinum and palladium. Also, most previous 
studies of this kind have been carried out in the pres- 
ence of sulfate, which competes with the adsorbing 
anion of interest for surface sites, since sulfate may 
specifically adsorb to the electrode surface. This work 
was done in the presence of perchlorate electrolyte 
anion, which does not specifically adsorb on the sur- 
face to an appreciable extent. Surface-enhanced 
Raman (SERS) scattering has been used to examine 
cyanide adsorption on Cu and Ag in sulfate electrolyte 
media; the results were consistent with data from infra- 
red experiments. (TTL) 


127,847 

AD-A229 748/9/GAR PC A03/MF A01 
IBM Almaden Research Center, San Jose, CA. 
Infrared Spectroelectrochemical Study of Cyanide 
Adsorption on Palladium Surfaces. 

Technical rept. 

K. Ashley, F. Weinert, M. G. Samant, H. Seki, and M. 
R. Philpott. 1987, 31p Rept no. TR-26 

Contract N00014-82-C-0583 


In situ FTIR spectroscopy is employed to study the ad- 
sorption of cyanide ion CN(-) sub ads within the 
double-layer region on a polycrystalline palladium sur- 
face in aqueous perchlorate (0.10M NaclO4) electro- 
lyte. Four surface infrared bands in the 1800 to 2200/ 
cm range are observed. Surface bands with peak 
maxima seen at about 2060 and 1980cm(-1) are as- 
signed to linear and brigade-bound CN ads, respec- 
tively. Cn(-) sub ads suggest the predominance of the 
brigade-bound adsorbate on palladium. 


127,848 
AD-A229 749/7/GAR 
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PC A03/MF A01 


IBM Almaden Research Center, San Jose, CA. 
Cluster-Model Study of the Interaction of Halogen 
Atoms with Ag Clusters. 

Technical rept. 

G. Pacchioni, P. S. Bagus, and M. R. Philpott. 1987, 
14p Rept no. TR-27 

Contract N00014-82-C-0583 


Analysis of ab initio wave functions shows that the 
interaction between halogen atoms (F, C1, and BR) 
and Ag clusters is ionic, and that the halogen ionicity is 
essentially-1. The interaction and the bonding arise, 
almost entirely, from the Coulomb attraction between 
the char. halogen and the metal and from polariza- 
tion of the two subunits. Large shifts in equilibrium 
bond distances and vibrational energies are caused by 
an external electric field. These changes arise form a 
dominant Stark effect. 


127,849 

AD-A229 750/5/GAR PC _ MF A01 
IBM Almaden Research Center, San Jose, C. 

In situ Vibrational Spectr oe ay of Contact Ad- 
sorbed Thiocyanate on Silv lectrodes: Experi- 
ment and Theory. 

Technical rept. 

M. G. Samant, K. Kunimatsu, R. Viswanathan, H. 
Seki, and G. Pacchioni. 1987, 37p Rept no. TR-25 
Contract N00014-82-C-0583 


In-situ FT-IR vibrational spectra of thiocyanate ions ab- 
sorbed on polycrystalline Ag electrodes as a function 
of electrode potential and electrolyte concentration 
are reported. Interpretation of the results are per- 
formed with the help of ab initio SCF calculations of 
the electronic structure and bonding of thiocyanate to 
small silver clusters. It was concluded that thiocyanate 
ion adsorbs with S- N-end down in the double layer 
region for potentials greater than -0.3V: (versus Ag/ 
AgCl). At potentials close to the potential of zero 
charge thiocyanate ion is absorbed flat and cannot be 
detected by IR. 


127,8. 

AD-A229 759/6/GAR PC A03/MF A01 
Colorado State Univ., Fort Collins. Dept. of Chemistry. 
Coulometric Assay of Deuterium Loading Levels in 
Palladium Electrodes. 

Technical rept. 

D. R. Lawson, M. J. Tierney, |. F. Cheng, L. S. Van 
Dyke, and M. W. Espenscheid. 6 Dec 90, 31p Rept 
no. TR-56 

Contract N00014-82-K-0612 


We report in this paper measurements of hydrogen (H) 
and deuterium (D) loading stoichiometries in Pd elec- 
trodes. We accomplished these analyses using an 
electrochemical method developed for in situ determi- 
nation of palladium deuteride stoichiometries. The 
electrochemical method quantifies the amount of deu- 
terium incorporated into the metal lattice by collecting 
the charge released during the potential controlled dis- 
charge of deuterium loaded Pd electrodes. In addition, 
ex situ gravimetric analyses were used to. confirm elec- 
trochemically measured D/Pd atom ratios. Gravimetric 
analyses were also used in cases where the diameter 
of the Pd electrode precluded the relatively slow diffu- 
sion-limited electrochemical discharge method. A vari- 
ety of electrolytic factors were studied to determine 
what conditions, if any, promote the greatest absorp- 
tion of deuterium into the Pd lattice. We observed load- 
ing values of 0.73 + or - 0.02 deuterium atoms per Pd 
lattice atom under all the electrolytic conditions stud- 
ied in LOD and D2S04 solutions. As found in previous 
studies, H/Pd values were approximately 10% higher 
than D/Pd values. (JS) 


127,851 

AD-A229 760/4/GAR PC A03/MF A01 

Pennsylvania State Univ., University Park. Dept. of 

Chemistry. 

Anodic Stripping Voltametry at Mercury Film De- 

=— on Ultrasmall Carbon Ring Electrodes. 
hnical rept. 

D. K. Wong, and A. G. Ewing. 5 Nov 90, 29p Rept 

no. TR-001 

Contract N00014-90-J-1161 


Anodic stripping voltammetry of lead and cadmium 
without deliberately added electrolytes has been stud- 
ied at ultrasmall carbon ring electrodes following in situ 
deposition of mercury. The stripping of lead has been 
studied in detail to investigate the dependence of strip- 
ping peak current on experimental parameters such as 
potential scan rate, preconcentration duration, deposi- 


tion potential, concentration of Hg + during deposition 
and concentration of Pb 2+. Anodic stripping voltam- 
metry in solutions without deliberately added support- 
ing electrolyte avoids problems associated with impuri- 
ties introducing when electrolyte is added. These im- 
purities appear to be highly important when Pb 2+ 
analysis is carried out in dilute solutions. In addition, a 
unique effects is observed when relatively low concen- 
trations of Hg+ are used for the in situ deposition step. 
When low Hg+ concentrations are used, the stripping 
current does not decrease as rapidly as expected as 
the concentration of Pb 2+ is reduced. Keywords: 
nodes th) voltammetry, Ultrasmall carbon ring elec- 
trodes. (js) 


127,852 


AD-A229 774/5/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Dept. of Chemical Engi- 
neering and Materials Science. 

Analysis of Voltammetric Half-Wave Potentials in 
Low Ionic Strength Solutions and Voltammetric 
Measurement of lon Impurity Concentrations. 
Technical rept. no. 11, 1 Jan-31 Oct 90. 

B. D. Pendley, H. D. Abruna, J. D. Norton, W. E. 
Benson, and H. S. White. 1990, 26p 

Contract N00014-87-K-0494 


An analytic equation is presented that allows the pre- 
diction of steady-state voltammetric half-wave poten- 
tials as a function of electrolyte concentration in low 
ionic stre solutions for an electrode of arbitrary ge- 
ometry and size. The equation is tested for the oxida- 
tion of ferrocene in acetonitrile at 2.4 - 20 micro m plat- 
inum microdisk electrodes for electrolyte ig 
lammonium perchlorate) concentrations between 1 
and 4x 10 to the 9th er M, and in acetonitrile old 
tions containing no intentionally added electrolyte. An 
analytical method for measuring ion impurity concen- 
tration, based on steady-state microelectrode voltam- 
metry, is proposed and used to measure micro M ionic 
impurities in acetonitrile. The role of ionic solution im- 
purities on voltammetric measurements in the ab- 
sence of intentionally added electrolyte is quantified 
and a criterion for the minimum number of ions re- 
quired to observe sigmoidally-shaped voltammetric 
curves at is proposed. 


127,853 

AD-A229 775/2/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Dept. of Chemical Engi- 
neering and Materials Science. 

Measurement of Surface Forces. 

Technical rept. no. 15, 1 Jan-31 Oct 90 

C. P. Smith, S. R. Snyder, and H. S. White. 1990, 


38p 
Contract N00014-87-K-0494 


The surface forces apparatus (SFA) described in this 
chapter is an experimental system for measuring the 
nature and magnitude of interactions between two sur- 
faces separated by a fluid medium. Applications of the 
SFA in investigations of polymer structure, solvent or- 
dering at metal and insulator interfaces, hydrodynamic 
flow in pores, and electrostatic and van der Woods 
forces (DLVO theory), are described. (jhd) 
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AD-A229 777/8/GAR PC A02/MF A01 
Washington Univ., St. Louis, MO. Dept. of Pharmacolo- 


Molecular Mechanism of Volitage-Dependent lion 
Channels. 

Annual rept. 12 Jan 89-30 Nov 90. 

G. R. Marshall. 29 Nov 90, 10p 

Contract N00014-90-J-1393 


The focus of this research is the interaction of a mole- 
cule at the lipid/water interface of a membrane with 
the external electric field, , using peptaibols and the S4 
segment of the sodium channel as model systems. Ex- 
periments are underway to assess the role of the mo- 
lecular dipole in sensing the imposed molecular field; 
the role of alpha helix-310-helix transitions in respond- 
ing to the imposed molecular field as the transduction 
mechanism; and the role of the channel mouth in de- 
termining the ion selectivity associated with channel 
opening. Ac-(Lys(alamethicin 1-17)4-NH2, tetramethi- 
cin, which was prepared by = several small 
fragments to tetraysine while attached to a solid sup- 
port, showed an effective conce.itration dependence 
2.7 times that of alamethicin. Other oligomeric pores 
are in preparation using aza-crown ether scaffolds. 
Keywords: Peptaibol, lon channel, Alamethicin, Emeri- 





micin, Sodium channel, Alpha-helix, 310-helix, Volt- 
age-dependent gating. (JS) 


127,855 

AD-A229 793/5/GAR PC A03/MF A01 
nape ig ay caer Jose, CA. 

in of the Adsorption Geometry of 
Bisulfate lons on a Platinum Electrode. +g 
Technical rept. 

M. G. Samant, K. Kunimatsu, H. Seki, and M. R. 
Philpott. 1990, 21p Rept no. TR-23 

Contract N00014-82-C-0583 


Itis shown that a better understanding of the geometry 
of adsorbed bisulfate species on the surface is gained 
by simultaneously monitoring more than one vibration- 
al mode of the molecule. We propose that in the 
double layer region the bisulfate ions are adsorbed via 
an oxygen atom of its SO3 unit with the Pt-O-S linkage 
along the surface normal. In the oxide region the bisul- 
fate ions are adsorbed on the oxygen covered surface 
¢ the platinum electrode via the hydrogen atom by hy- 

drogen bonding with the hydrogen bond showing a sig- 
nificant tilt (approximately 60 deg). (JS) 


127,856 
DE91002123/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Degradation of desiccants upon contamination: 
An experimental study. 
A. A. Pesaran. Nov 90, 21p SERI/TP-254-4095, 
CONF-910318-9 
Contract ACO02-83CH10093 

ASME-JSME international solar energy conference 
(13th), Reno, NV (USA), 17-22 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


Experiments were conducted to quantify the effects of 
thermal cycling and exposure to contamination on 
solid desiccant materials that may be used in desic- 
cant cooling systems. A test apparatus was used to 
thermally cycle several desiccant samples and expose 
them to ambient or contaminated humid air. The 
source of contamination was cigarette smoke. Six dif- 
ferent solid desiccants were tested: two types of silica 
gel, activated alumina, activated carbon, molecular 
sieves, and lithium chloride. The exposed desiccant 
samples were removed after 0.5, 1, 2, 4, or 11 months 
of exposure and their moisture capacities were meas- 
ured. Other tests were conducted to characterize pol- 
lutants deposited on the exposed samples or to evalu- 
ate impact of exposure on internal structure of the 
samples. Compared to fresh samples, the capacity 
loss due to thermal cycling with ambient air was gener- 
ally 10% to 30%. The capacity loss due to only ciga- 
rette smoke was generally between 20% to 50%. 7 
refs., 8 figs., 3 tabs. 


127,857 
DE91004090/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Stability diagrams for fourfold coordination of pol- 
ag metal ions in molten mixtures of halide 
salts. 

Z. Akdeniz, and M. P. Tosi. Nov 88, 37p ANL/ 
PPRNT-90-212 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The stability of local fourfold coordination for divalent 
and trivalent metal ions in liquid mixtures of polyvalent 
metal halides and alkali halides is classified by means 
of structural coordinates obtained from properties of 
the elements. In paralle! with earlier classifications of 
compound crystal structures and molecular shapes, 
the elemental properties are taken from first-principles 
calculations of valence electron orbitals in atoms, in 
the form of (i) the nodal radii of Andreoni, Baldereschi 
and Guizzetti or (ii) the pseudopotential radii or Zunger 
and Cohen. As a third alternative a classification based 
on Pettifor’s phenomenological chemical scale of the 
elements is also considered. The alternative structural 
classification schemes that are developed from these 
elemental properties are generally successfully in dis- 
——- molten mixtures in which the available ex- 
perimental evidence indicates long-lived fourfold co- 
ordination of polyvalent metal ions. In addition, Petti- 
for's chemical scale scheme is useful in sorting out 
finer details of local coordination in the liquid state. 3 
figs., 71 refs. 


127,858 
DE91005007/GAR PC A03/MF A01 
Dartmouth Coll., Hanover, NH. Dept. of Chemistry. 


Photoexcited charge pair escape and recombina- 
tion. Progress 
C. L. Braun. 1990, enissee 13592-5 


Contract FG02-86ER 
Sponsored by of Energy, Washington, DC 
Progress in four research areas on this project are 
summarized under the following topics: (1) Geminate 
charge pair recombination in hexane; (2) Fast current 
measurements aa from excitation of 
transfer (CT) states; (3) Measurement of the di 
moment of excited Af, by DC conductivity; and (4) 
separation at macroscopic interfaces between 
electron donor and acceptor solids. In a final section, 
personnel who have contributed to the project during 
the past budget period are described. 


127,859 

DE91005247/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Key in the vanadi- 


Ly geet gg ey 
M. R. Thom , and J. R. Ebner. Apr 90, 23p PNL- 


SA-17971, INF-9004254-1 

Contract ACO6-76RL01830 

National meeting of the American Chemical Society 

her: Boston, MA (USA), 22-27 Apr 1990. Spon- 
ed by Department of Energy, Washington, DC. 


The crystal structure of vanadyl pyrophosphate 

been redetermined using single crystals obtained ‘con 
a near solidified melt of a microcrystalline catalyst 
sample. Crystals that index as vanadyl pyrophosphate 
obtained from this melt are variable in color. Crystallo- 
graphic refinement of the single crystal x-ray diffraction 
data indicates that structural differences among these 
materials can be described in terms of defects 
associated with linear disorder of the vanadium atoms. 
The importance of the disorder is outlined in the con- 
text of its effect on the proposed surface t par- 
allel to (1,0,0). Models of the surface ae 
and intuitively account for the non-stoichometric sur- 
face atomic P/V ratio exhibited by selective catalysts 
of this phase. These models also point to the possible 
role of the excess phosphorus in providing site isola- 
tion of reactive centers at the surface. 33 refs., 7 figs. 


127,860 
DE91005383/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Experimental and theoretical studies of dense 
fluid mixtures. Scientific and technical progress 


report. 

Nov 90, 13p DOE/ER/13623-T1 

Contract FG02-86ER13623 

Sponsored by Department of Energy, Washington, DC. 


During the first fifteen months of this grant, we carried 
out measurements of the speed of sound in R-134a, 
an environmentally safe refrigerant that is a leading 
candidate to replace R-12, which is widely used in re- 
frigerators and air conditioners but causes depietion of 
the stratospheric ozone layer when it is released into 
the atmosphere. We also modified and improved our 
equipment for measuring interfacial tension in pure 
fluids and mixtures and prepared for a new set of 
measurements of interfacial tension over a wide range 
of temperature and pressure conditions for several 
mixtures of simple fluids. The results of these meas- 
urements will be used to test our new corresponding 
states theory of the variation of surface tension. 


127,861 

DE91005511/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Control of catalytic hydrotreating selectivity with 
ammonia. (Progress report), July 1, 1990-Septem- 


ber 30, 1990. 

C. N. Satterfield, and C. M. Lee. 1990, 23p DOE/PC/ 
89775-2 

Contract FG22-89PC89775 

Sponsored by Department of Energy, Washington, DC. 


Research continued on catalytic hydrotreating selec- 
tivity with ammonia. In the last quarterly we presented 

results of the hydrodenitrogenation (HDN) of 8-OH 
quinoline 8-hydroxyquinoline (BHQ) and showed that 
three routes are involved beyond those encountered in 
the HDN of quinoline. We have now developed a new 
kinetic model for this reaction, which is adapted from 
Satterfield and Smith (1986) as applied to quinoline. 
Some basic assumptions of the model include: (1) the 
Langmuir-Hinshelwood kinetic model with all sites oc- 


c is applicable, (2) the tion rates of 
o.0-7.8-tonehydrocuinoane (Bz ) and decahydro- 
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quinoline Lap AE pearl» done AL. ie“ 04 
droquinoline (PyTHQ small enough to be neglect- 
Od. ed a) tho caoars tach products are not ap- 
preciably adsorbed. 2 refs., 3 figs., 1 tab. 


127,862 
PC A03/MF A01 


and new solid state/heterogeneous cata- 
34,1991. , ' _s 
R. 'G. Finke. 1991, 4p DOE/ER/13998-2 
Contract FG06-89ER1 


Sponsored by Cnpalunente of Energy, Washington, DC. 


The overall goal of our DOE-funded research is to de- 
pare tem een a preg a te > 


ed transition-metal with an emphasis on 
small molecule (H(sub 2), O(sub 2), CH(sub 4)) 4 
activation and ( 


j are: catalytic and 
mechanistic studies of H(sub 2), O(sub ao Le poe. 4) 
and other alkane activations, O(sub 2) activa 
Catalytic oxidations (1,5-COD)Ir(center SotP (sub 
pe oe 15)Nb(sub 3 


‘sub ww de 8(minus)), and 

olefin arene tions by P(sub 
2)W(sub 17)O(sub 61)MnO(sub 61)(sup 7(minus)) and 
127,863 
DE91005699/GAR PC A03/MF A01 
a of South Florida, Tampa. Dept. of mis- 
Frontier orbital control of intermolecu- 
lar electron . Progress report, November 1, 
1989-October 31, 1990. 
B. Stevens. Nov 90, LL —— 13975-2 


Contract FG05-88ER139 
ane ne en ae of Energy, Washington, DC. 


ee Oe ete 
electron discusses fol 


ments for intermolecular electron transfer. (CBS) 
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DE91005725/GAR 
Colorado Univ. at Boulder. 


modification of surface properties. 
4 , and R. G. Windham. 1987, 21p DOE/ER/ 
13473-4, CONF-8702187-1 
Contract Secunda ee 


Deneat CO (USA), Fet ree 1007 1987. Seuenonte by Depart- 
ment of E y, Washi DC. 


ashington, 
Ponies of document are illegible in microfiche 
products. 


Qestety Sa neene Bie 
has enormous potential in a wide 
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dramatically altered geometric and electronic struc- 
ture. 31 refs., 3 figs. 
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DE91005852/GAR 

Los Alamos National Lab., NM. 
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Chemical bonding ~ Naess molecules to tran- 
sition metal com 

G. J. Kubas. 1990, 25D D LA-UR-90- 4336, CONF- 
9009141-8 

Contract W-7405-ENG-36 

International symposium on metal-hydrogen systems, 
Banff (Canada), 2-7 Sep 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The complex W(CO)(sub 3)(PR(sub 3))(sub 2)(H(sub 
2)) (CO = carbonyl; PR(sub 3) = organophosphine) 
was prepared and was found to be a stable crystalline 
solid under ambient conditions from which the hydro- 
gen can be reversibly removed in vacuum or under an 
inert atmosphere. The weakly bonded H(sub 2) ex- 
cha easily with D(sub 2). This complex represents 
the first stable compound containing intermolecular 
interaction of a sigma-bond (H-H) with a metal. The 
primary interaction is reported to be donation of elec- 
tron density from the H(sub 2) bonding electron pair to 
a vacant metal d-orbital. A series of complexes of mo- 
lybdenum of the type Mo(CO)(H(sub 2))(R(sub 
2)PCH(sub 2)CH(sub 2)PR(sub 2))(sub 2) were pre- 
pared by varying the organophosphine substitutent to 
demonstrate that it is possible to bond either dihydro- 
gen or dihydride by —", the electron-donating 
properties of the co-ligands. Results of infrared and 
— spectroscopic studies are reported. 20 refs., 5 
ig. 


127,866 
DE91005891/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Chemical En- 
geeoing. 

rface analyses and modelling of rate multiplicity 
and instabilities. Annual technical report, January 
1-December 31, 1990. 

ress rept. 

M. P. Harold, and W. C. Conner. Nov 90, 14p DOE/ 
ER/13772-3 
Contract FG02-87ER13772 
Sponsored by Department of Energy, Washington, DC. 


Catalytic partial and complete oxidations of chemical 
species are a quite important class of reactions in the 
production of many commercial chemicals and in the 
elimination of environmental pollutants. This research 
focuses on a sub-class of oxidation reactions in which 
CO is a key player -- be it a reactant, intermediate, or 
product -- in the catalytic sequence and chemistry. The 
first three years of our research has followed two par- 
allel paths which have a common destination and 
which together provide a framework for the proposed 
new research. The first path has involved the develop- 
ment of a combined experimental/modelling and anal- 
ysis methodology for constructing feasible mechanis- 
tic sequences and their corresponding kinetic models 
of catalytic reactions that exhibit multiple rate behav- 
ior. The rather well-studied Pt catalyzed CO oxidation 
served as the test reaction. Our approach involves the 
measurement of basic kinetic features (apparent reac- 
tion orders, activation energy) and multiplicity features 
(location of ignition and extinction points) over a wide 
range of conditions (catalyst temperature, total pres- 
sure, feed composition), and a kinetic modelling part, 
in which potential reaction sequences are constructed 
and screened based on their ability to predict the ex- 
perimentally observed kinetic and multiplicity features 
over a wide range of conditions. The second path has 
involved the development of an under-utilized (in catal- 
ysis) spectroscopic technique, Fourier transform infra- 
red emission spectroscopy (FTIRES), to monitor the 
surface of a catalyst during reaction. Main accomplish- 
ments from both studies are summarized. 


127,867 
DE91005933/GAR 
State Univ. of New York at Buffalo. 
Comparison of group transfer, inner sphere and 
outer sphere electron transfer mechanisms of or- 
emulate complexes. 
Atwood. 1990, 19p DOE/ER/13775- 2 
Contract FG02-87ER13775 
Sponsored by Department of Energy, Washington, DC. 


During the course of Grant ER13775 we have con- 
structed an infrared stopped-flow spectrophotometer 
and initiated a study of the mechanisms of reactions 
that involve a change in the oxidation state of organo- 
metallic complexes. The spectrometer combined con- 
ventional stopped-flow techniques with an infrared op- 
tical system comprised of a carbon monoxide laser, an 
IRTRAN flow-through cell and a mercury-cadium-tellu- 
ride detector. in this summary we will highlight our re- 
sults on reactions: (1) that formally involve exchange 
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of a charged species between two metal carbonyl 
anions, (2) that involve additional of an electron to, or 
removal of an electron from organometallic complexes 
that contain a metal-metal bond, and (3) between co- 
ae complexes and metal carbonyl anions. 12 
rets. 


127,868 

DE$1005981/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Chemistry. 

Spectroscopic and dynamical studies of highly en- 

ergized small polyatomic molecules. Technical 

progress report, February 1, 1990-August 31, 1990. 

car Field, and R. J. Silbey. 1990, 16p DOE/ER/ 
1-4 

Contract FG02-87ER13671 

Sponsored by Department of Energy, Washington, DC. 


The formyl radical and the acetylene molecule were 
chosen for these studies. The visible and fluorescence 
spectra of the formyl radical were recorded, and the 
spectral results are used as a basis to explain the elec- 
tronic structure. Optical-optical double resonance 
studies of acetylene were recorded, and the spectral 
results are interpreted. The results of Zeeman and 
Stark anticrossing and quantum beat studies of acety- 
lene are reported, and they provide an unusually de- 
tailed view of both Intersystem Crossing and Internal 
Conversion in small polyatomic molecules. 22 refer- 
ences are cited as resulting from Department of 
Energy sponsorship of this project. 


127,869 
DE91006092/GAR 
Argonne National Lab., IL. 
lon-ion interaction and om! transfer of 4+- tran- 
suranium ions in cerium tetrafluoride. 

G. K. Liu, and J. V. Beitz. 1990, 23p CONF-900802- 

1 


4 
Contract W-31109-ENG-38 
American Chemical Society national meeting (200th), 
Washington, DC (USA), 26-31 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 


Dynamics of excited 5f electron states of the transur- 
anium ions Cm(sup 4+) and Bk(sup 4+) in CeF(sub 4) 
are compared. Based on time- and wavelength-re- 
solved laser-induced fluorescence, excitation energy 
transfer processes have been probed. Depending on 
concentration and electronic energy level structure of 
the studied 4+ transuranium ion, the dominant energy 
transfer mechanisms were identified as cross relax- 
ation, exciton-exciton annihilation, and trapping. 
Energy transfer rates derived from the fitting of the ob- 
served fluorescence decays to theoretical models, 
based on electric multipolar ion-ion interactions, are 
contrasted with prior studies of 4f states of 3+ lantha- 
— and 3d states of transition metal ions. 16 refs., 1 
tab. 
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127,870 

DE91006221/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

KINETICS: A computer program to analyze chemi- 
cal reaction data. Revision 1. 

R. L. Braun, and A. K. Burnham. Dec 90, 23p UCID- 
21588-Rev.1 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


KINETICS (Version 2.4) is a copyrighted, user-friendly 
kinetics analysis computer program designed for reac- 
tions such as kerogen or polymer decomposition. It 
can fit rate parameters to chemical reaction data (rate 
or cumulative reacted) measured at a series of con- 
stant temperatures, constant heating rates, or arbitrary 
thermal histories. The program uses two models with 
conversion-dependent Arrhenius parameters and two 
models with activation energy distributions. The dis- 
crete distribution model fits an average frequency 
factor and relative fractions and activation energies for 
up to 25 parallel, first-order reactions. The Gaussian 
distribution model fits a frequency factor, activation 
energy, Gaussian distribution parameter, and reaction 
order for up to 3 parallel reactions. For both distribu- 
tion models, if the experiments are at a series of con- 
stant heating rates, the program uses a very fast ap- 
proximate fitting procedure to determine possible initial 
parameter estimates for the subsequent nonlinear re- 
gression analysis. This increases the probability that 
the regress analysis will prepay converge with a mini- 
mum of computer time. Once convergence is reached 
by the discrete model, the parameter space is further 
systematically searched to achieve global conver- 


gence. With the Gaussian model, the calculated rates 
or integrals can be convoluted with an experimental 
tracer signal during the nonlinear regression to ac- 
count for dispersion effects often found in real chemi- 
cal reaction data. KINETICS can also be used in an 
application mode to calculate reaction rates and inte- 
grals for previously determined Gaussian or discrete 
parameters, using an arbitrary thermal history. It is 
available for PC, VAX, SUN, and CRAY computers and 
can be run interactively or in a batch mode. An auxil- 
lary program, PLOTKIN, is available to generate a vari- 
ety of plots from KINETICS output files. 11 refs. 


127,871 


DE91006313/GAR 
Louisville Univ., KY. 
Metallocarboxylate chemistry. Progress report, 
1989-1990. 

D. H. Gibson. 1990, 16p DOE/ER/13538-5 

Contract FG05-86ER13538 

Sponsored by Department of Energy, Washington, DC. 
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Work in the past year has concentrated on completing 
manuscripts describing the synthesis, isolation and 
characterization of seven metallocarboxylate anions, 
M-COOM(prime) (M = CpFe(CO)(PPh(sub 3)) or 
Cp*Fe(CO)(PPh(sub 3)); M(prime) = alkali metal) and 
compounds derived from these anions. Four of the 
anions are hydrated, the others are anhydrous analogs 
of three of them. The electron-rich metal centers bind 
CO(sub 2) strongly in all cases; thermolysis occurs 
through initial hydrolysis to the corresponding metallo- 
carboxylic acid and subsequent decomposition of the 
latter compound. 6 refs., 1 tab. 


127,872 


DE91006390/GAR PC A03/MF A01 
Georgia Univ., Athens. Center for Computational 
Quantum Chemistry. 

Potential energy surfaces for rm reactions. 
Annual technical progress repo: 

H. F. Schafer. Jun 90, 14p DOe/ER/ 19811 -3 
Contract FG09-87ER13811 

Sponsored by Department of Energy, Washington, DC. 


The research completed spans a rather broad range of 
chemistry. Taken as a body it conforms well to our goal 
of three years ago to contribute in a significant way to 
the fundamental underpinnings of combustion chemis- 
try. It includes the reaction of methane with molecular 
oxygen, research on protonated ethane and the hydro- 
nium ion, aluminum atom-unsaturated hydrocarbon 
systems, the infrared spectrum of triplet trimethylene- 
methane, and the photolytic dissociations of formalde- 
hyde, glyoxal, s-tetrazine and formyl fluoride and other 
work pertaining to hydrocarbon combustion. 


127,873 


DE91006589/GAR 
Argonne National Lab., IL. 
Kinetic energy of hydrogen in (beta)-V(sub 2)H 
studied by neutron Compton scattering. 

R. Hempelmann, D. Richter, and D. L. Price. Aug 90, 
21p CONF-9009141-9 

Contract W-31109-ENG-38 

International symposium on metal-hydrogen systems, 
Banff (Canada), 2-7 Sep 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 
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Hydrogen dissolves in nearly all metals in large quanti- 
ties, occupying interstitial sites which are energetic 
minima of the hydrogen potential. Experimentally, this 
potential can be determined by neutron vibrational 
spectroscopy (NVS) and, recently, by neutron Comp- 
ton scattering (NCS) i.e. either by a measurement of 
the excitation energies of the localized hydrogen vibra- 
tions or by a measurement of the hydrogen momentum 
distribution. In this brief communication we report on 
what we believe is the first NCS experiment on a metal 
hydride. For the system to be investigated we chose 
(beta)-V(sub 2)H, an ordered hydride phase with hy- 
drogen on pseudotetragonal octahedral sites. 3 figs., 7 
refs. 


127,874 


DE91006642/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 





Electronic structure and charge density of zirconi- 
um diboride. 

A. C. Switendick. 1990, 19» SAND-90-1474C, CONF- 
900870-7 


Contract ACO04-76DP00789 

International symposium on boron, borides and related 
compounds (10th), Albuquerque, NM (USA), 27-30 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Self-consistent calculations of the electronic band 
structure of zirconium diboride, ZrB(sub 2), have been 
performed. The total and individual band charge densi- 
ties are analysed in terms of their site (zirconium or 
boron) symmetry and plotted. The total charge density 
shows very little charge asymmetry about either site. 6 
refs., 6 figs., 37 tabs. 


127,875 

DE91006735/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Chemistry. 

Pulsed laser kinetic studies of liquids under high 
pressure. Progress report, September 26, 1989- 
November 29, 1990. 

E. M. Eyring. 29 Nov 90, 15p 

Contract FG02-84ER13227 

Sponsored by Department of Energy, Washington, DC. 


A high pressure apparatus has been constructed for 
measuring rates of reactions in liquids under pressures 
ranging from 1 atm to 2000 atm. This apparatus is 
being used to test the effect of ligand bulk on the rate 
of a thermal ring closure reaction. Microphonic photoa- 
coustic signals obtained by illuminating solid samples 
with synchrotron soft x-rays and with visible laser 
beams have been successfully correlated with a 
theory for photoacoustic signal enhancement by vola- 
tile liquids. The concentration dependence of the fluo- 
rescence and nonradiative quantum yields for cresyl 
violet dissolved in methanol has been determined. Sta- 
bility constants for complexes of lithium ion with four 
different crown ethers dissolved in a low temperature 
molten salt have been measured. 


127,876 

DE91006779/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Identification of surface contaminants using infra- 
red micro-profiling. 

D. S. Blair, and K. J. Ward. 1990, 20p SAND-90- 
1191C, CONF-900882-1 

Contract AC04-76DP00789 

Symposium on particles on surfaces: detection, adhe- 
sion, and removal in conjunction with the 21st annual 
meeting of the Fine Particle Society (3rd), San Diego, 
CA (USA), 21-25 Aug 1990. Sponsored by Department 
of Energy, Washington, DC. 


Infrared micro-profiling is the combination of infrared 
microspectroscopy with precise microscope stage 
movements. It can provide molecular and spatial infor- 
mation for a variety of samples as small as 10 (mu)min 
diameter. To illustrate the technique different contami- 
nant materials, including a cellulose acetate fiber, oils 
deposited in a fingerprint, and a thin film of solder flux 
residue, were infrared micro-profiled. An integrated ab- 
sorbance data reduction technique commonly used in 
gas chromatography/FT-IR applications was applied 
to the micro-profiling data. This technique organizes 
the vast amount of data generated, enabling the user 
to plot the results in 3-dimensional projections, allow- 
ing extraction of relevant spatial information. A method 
of coadding spectra from different pixel elements, pro- 
viding higher quality spectra without increasing data 
acquisition time, is presented. This procedure im- 
proves spectral signal-to-noise which aids in the identi- 
fication of unknown contaminants. 7 refs., 4 figs. 


127,877 
DE91006814/GAR 
Missouri Univ.-Kansas City. 
Theoretical studies on the electronic structure and 
properties of complex ceramic crystals and glass- 
es. Annual progress report, July 1, 1990-June 30, 
199 


1. 
W. Y. Ching. 10 Jan 91, 199 DOE/ER/45170-7 
Contract FG02-84ER45170 
Sponsored by Department of Energy, Washington, DC. 
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This progress report summarizes the research activi- 
ties for the period July 1, 1990--June 30, 1991, the first 
year of a three-year renewal. The major accomplish- 
ments for the current year are: study of electronic 


structures and optical properties of several important 
ceramic crystals such as Y(sub 2)O(sub 3), Al(sub 
2)O(sub 3), MgO, MgAl(sub 2)O(sub 4). ZrO(sub 
2),V(sub 2)O(sub 3), V(sub 2)O(sub 5) and all polycrys- 
talline forms of SiO(sub 2); theoretical study on super- 
conducting oxides; first-principles calculation of total 
energies and structural phase transitions in oxides and 
nitrides; basic study on metallic glasses including cal- 
culation of transport properties; and theory of rare- 
earth and transition metal compounds. The major 
thrust for the next year’s effort will be concentrating on 
the following: continuation of electronic and optical 
studies of important ceramic systems. Particular em- 
phasis will be on the total energy calculations on com- 
plex crystals such as various polymorphic forms of 
SiO(sub 2), ZrO(sub 2), and Si(sub 3)N(sub 4); funda- 
mental studies on the structure and properties of dif- 
ferent phases of Boron and B-related compounds; and 
further development of the OLCAO method such as 
application of self-interaction correction to wide gap in- 
sulators, spin-polarized calculations on the magnetic 
glasses and extraction of effective interatomic pair po- 
tentials for simulational studies. 


127,878 

DE91007181/GAR 

Oak Ridge National Lab., TN. 
Theory of bulk and interface constant phase ele- 
ments in electrode- el le systems. 

S. H. Liu. Jan 91, 46p CONF-9008186-1 

Contract ACO5-840R21400 

ICTP working party on electrochemistry (condensed 
matter, atomic and molecular aspects), Trieste (Italy), 
17 Aug - 7 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 
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products. 
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This paper summarizes the progress gained in the last 
few years in our understanding of bulk and interface 
constant-phase-angle (CPA) behavior in electrode- 
electrolyte systems. It is now fairly well established 
that the interface constant-phase element originates 
from the fractal nature of the interface. The complex 
geometry gives rise to a fractal distribution of parallel 
current paths, and the competition between these 
paths results in the fractional power law behavior of 
the impedance across the interface. On the other 
hand, the early hope of relating the CPA exponent to 
the fractal dimension of the interface has been shown 
to be unattainable. Our understanding of the buik CPA 
behavior, which is most prevalent in solid electrolytes, 
is only tentative. It is illustrated using a simple model 
that, under nonlinear dynamical laws that govern the 
flow of ions in the electrolyte, a current in the solid can 
generate a fractal distribution of vacancies which tend 
to impede the flow. The current is forced to negotiate a 
complex path through the solid, and the resulting fluc- 
tuation in path length and flow rate could be a source 
of the CPA behavior. 32 refs., 18 figs. 


127,879 

DE91007254/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Photoelectron diffraction of magnetic ultrathin 
films: Fe/Cu(001). 

J. G. Tobin, M. K. Wagner, X. Q. Guo, and S. Y. 
Tong. 3 Jan 91, 19p UCRL-JC-103725, CONF- 
901105-87 

Contract W-7405-ENG-48, Grant ONR-00014-90-J- 
1749 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The preliminary results of an ongoing investigation of 
Fe/Cu(001) are presented here. Energy dependent 
photoelectron diffraction, sega | the spin-depend- 
ent variant using the multiplet split Fe3s state, is being 
used to investigate the nanoscale structures formed by 
near-monolayer deposits of Fe onto Cu(001). Core- 
level photoemission from the Fe3p and Fe3s states 
has been generated using synchrotron radiation as the 
tunable excitation source. Tentatively, a comparison of 
the experimental Fe3p cross section measurements 
with multiple scattering calculations indicates that the 
Fe is in a fourfold hollow site with a spacing of 3.6(Ang- 
strom) between it and the atom directly beneath it, in 
the third layer. This is consistent with an FCC struc- 
ture. The possibility of utilizing spin-dependent photoe- 
lectron diffraction to investigate magnetic ultrathin 
films will be demonstrated, using our preliminary spec- 
tra of the multiplet-split Fe3s os near-monolayer Fe/ 
Cu(001). 18 refs., 10 figs. 
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DE91007313/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Effect of porous support composition and operat- 
ing parameters on the performance of supported 


D. Y. Takigawa. Feb 91, 30p LA-12027-MS 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


Factors, such as porous su ition and op- 


. ‘support composition 
erating parameters, that influence the performance of 
led liquid membranes (SLMs) were investigat- 
“ ' 


perf 

able membranes was found in tests for removing the 
metal ions from solution. Metal ion transport r 

near completion in less than 3 hours, whereas Cel- 
gard-polypropylene and Nuclepore-polycarbonate 
reaches only 50% completion even after 15 hours. 
The transport driving force for acidic extractants is a 
PH gradient between the feed and strip solutions. Poly- 
benzimidazole, an acid- and radiation-resistant poly- 
mer, has two protonatable tertiary nitrogens per repeat 
unit that may help sustain the pH driving force. Another 
factor may be the ability of the imidazole to 
hydrogen bond with the extractant. Transport through 
the flat-sheet SLMs were tested using a unique cell 
design. Countercurrent flow of the f and strip solu- 
tions was established through machined channels in 
half-cell faceplates that are in a spiral, mirror-image 
pattern with respect to each other, with the flat-sheet 
SLM interposed between the two channeled solutions. 
7 refs., 14 figs. 
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Max-Planck-Inst. fuer Stroemungsforschung, Goettin- 
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Untersuchung von Reaktionen der Singulett-Car- 
bene CH2(A 1A1) und Chcl(X 1A’) in der Gasphase 
(Examination of Reactions sey al 
bene _— 1A1) and Chei(X 1A’) in the 


Thesis. 
R. Wagener. Feb 90, 98p MPIS-4/90, ISSN-0436- 
1199 


Text in German. 


Bimolecular reactions in the gaseous phase of the 
given singlet-carbenes were experimentally examined 
at low pressures. The carbenes are represented by 
pulsed laserphotolysis of CH2CO and CHCIBr2. They 
are directly detected by induced fluorescence, using a 
temporary delayed colored laser impulse. The reactiv- 
ity of 1-CH2 is studied, using chemical reactions. For 
selected reactants, the temperature dependences of 
reaction velocities are obtained. 
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PATENT-4 973 840 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

Apparatus and Method for Characterizing the 

—* Efficiency of a Mass Spectrometer. 
atent. 

S. Srivasytava. Filed 26 May 89, patented 27 Nov 

90, 9p N91-14587/0, PAT-APPL-7-358 027 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


An electron/ion coincidence technique is employed to 
characterize the absolute mass dependent transmis- 
sion efficiency of mass spectrometers. The technique 
is not dependent upon the partial pressure of the 
sample beam or the ionization cross sections of cali- 
brant gases. 
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New Different — olny mi om served ar 
Deammoniat: e Stud y Neu- 
mmlaoter 


Final rept. 

R. Fischer, W. Baur, R. Shannon, J. Parise, and J. 
Faber. 1989, 7p 

Pub. in Acta Cryst. C45, p983-989 1989. 


Zeolite ND4-Rho, prepared by shallow-bed calcination 
of ammonium-exchanged Rho under flowing dry nitro- 
gen at orig K, ey reloaded with ammonium, 
deuteriui woe and dehydrated: 
D2. 5(ND4)7. 4Cs0. 7A110.9Si37.1096, M(sub r) = 
3073.45, cubic, 143m,a=14.5265(7)A, V=3065.37 cu 
A, Z=1, Dx=1.685 g/cc, Reitveld refined refinement 
based on time-of-flight neutron powder diffraction data 
collected at room temperature. Zeolite ND4-Rho, pre- 
pared by deep-bed calcination of ammonium-ex- 
= Rho in air at 633 K, yielding a partly deam- 
moniated sample, subseque’ ntly deuterium exchanged 
and dehydrated: Dx(ND4)4.6Cs0.55AI10.1Si37.9-096, 
gs VE = 3047.28, cubic, 143m, < = 14.4247(5)A, V 
= 38 cuA, Z = 1, Dx = 1.685 g/cc, Rietveld 
conenet based on Dishapustonstn neutron powder 
ai ret collected at room temperature, lambda 
=1 
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PB91-158790 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Zonal Model for Corona Discharge-induced Oxida- 
tion of SF6 in SF6/02/H20 Gas 


ixtures. 
Final rept. 
J. T. Herron, and R. J. Van Brunt. 1989, 6p 
Sponsored by Department of Energy, Washington, DC. 
Pub. in Proceedings of International Symposium on 
Plasma Chemistry (9th), Pugnochiuso, Italy, Septem- 
ber 4-8, 1989, v1 p257-262. 


A chemical kinetics model for oxidation of SF6 in n 
tive glow-type corona discharges is proposed. 
model is applied to highly localized dc, point-plane 
tive corona discharges in SF6/O2 mixtures con- 
taining water vapor, and resulting predictions for oxida- 
tion by-product yields are compared with recent data 
on rates for SOF2, SOF4, SO2F2, SO2, and S2F10 
formation from corona discharges in SF6 and SF6/O2 
mixtures. 


127,885 

PB91-158857 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Thermophysics Div. 

Wetting Layers on Solid Substrates. 

Final rept. 

R. F. Kayser. 1987, 1 

Pub. in KINAM, v8 Be $87- -105 1987. 


When two fluids coexist near a substrate, a thin layer 
of one fluid often intrudes between the other fluid and 
the substrate. The thickness of such an intruding layer 
is often determined by a competition between gravita- 
tional forces, which tend to thin the layer, and long- 
range dispersion forces, which tend to thicken the 
layer. The paper reviews the theory of wetting layers 
stabilized by dispersion forces and delimits the appli- 
cability of the theory. It also presents a new derivation 
of the wetting layer thickness for wetting layers stabi- 
lized by ionic forces. The mechanism differs from that 
of dispersion forces and arises when a solid surface 
can become electrically charged. Elements of both 
theories are needed to explain recent measurements 
of wetting layers on glass. 


127,886 

PB91-160283/GAR PC E05/MF E05 
Laboratoire de Chimie de la Matiere Condensee, Paris 
(France). 

Caracterisations Structurales des Cathodes a 
Base de V205 (Structural Description of V205- 
Based Cathodes). 

Final rept. 

N. Baffier, J. Livage, and R. Messina. Jul 90, 34p 
Text in French; summary in English. Prepared in coop- 
eration with Laboratoire d’Electrochimie Catalyse et 
Synthese Organique, Thiais (France). Sponsored by 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 


The study demonstrates how the use of spectroscopic 
techniques such as Electron Paramagnetic Reso- 
nance (EPR) and Nuclear oy netic Resonance (NMR) 
can provide information on the diffusion of lithium in 
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V205-based matrices from such marketable systems 
as ‘button’ batteries. Measurements were made on re- 
duced-size LixV205 samples with varying lithium per- 
centages, in order to cover the different stages of the 
discharge curve of the crystallized vanadium oxide. 
There were no definitive results, but preliminary find- 
ings helped lay the foundation for more in-depth stud- 
ies on the behavior of lithium in the vanadium-oxide 
matrix during charge/discharge cycles. 


Polymer Chemistry 


127,887 
AD-A229 369/4/GAR PC A02/MF A01 
ee aig State Univ., University Park. Dept. of 


mistry. 
Syntheske of Alkyl and Aryl Phosphazene High 


olymers. 
Final rept. 1 Jun 87-30 Sep 90. 
H. R. Allcock. 20 Nov 90, 8p 
Contract N00014-84-K-0447 


New elastomers have been synthesized that contain a 
polyphosphazene chain and both alkoxy side groups. 
In addition, new classes of polyphosphazenes have 
been developed that are high refractive index glasses 
or have second order nonlinear optical activity. Key- 
words: t+ Synthesis, Elastomers, Optical mate- 
rials, NLO Polymers, Phosphazenes. (SDW) 


127,888 

AD-A229 395/9/GAR PC A01/MF AO1 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

Po meee y of Crystallizable Polymer 


of 
rés via Manipulation of the Heterogeneous 


Melt. 

Final rept. 1 May 87-30 Sep 90. 
R. E. Cohen. 9 Nov 90, 4p 
Contract N00014-87-K-0517 


Three years of ONR sponsored research in the labora- 
tory has resulted in the discovery of synthetic path- 
ways to produce novel semicrystalline diblock copoly- 
mers suitable for emulsifying semicrystalline polymer 
blends. A model blend system was studied and mor- 
phology/mechanical properties relationships were es- 
tablished. Some work on the gas transport behavior of 
Ft heterogeneous diblocks was conducted. 


127,889 

AD-A229 744/8/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Polymer Sci- 
ence and Engineering. 

Center - Advanced Electrical and Structural 


‘olyme: 
Final og 1 Nov 88-30 Dec 8! 
F. E. Karasz. Nov 90, 38p AFOSR-TR. 90-1161, 
Contract F49620-89-C-0027 


The fourth thrust has sought to elaborate on novel ma- 
cromolecular architectures and characterization and 
the fifth thrust comprises new processing technologies 
and is largely centered on FMI investigations of PPV 
film processing optimization and on the difficult prob- 
lem of larger scale processing of semi-intractable high 
temperature blends. (TTL) 


127,890 

DE91005077/GAR PC A03/MF A01 
Northwestern Univ., Chicago, IL. Dept. of Chemistry. 
Applica for continuation of mixed ionic and 
electronic cond in —. a 
report, January 1, 1990-September 31, 1990 

D. F. Shiver, and M. A. Ratner. 1990, 13p DOE/ER/ 
45220-T3 

Contract FG02-85ER45220 

Sponsored by Department of Energy, Washington, DC. 


The aim in this portion of the research is to prepare 
new electroactive films with high ion mobility, and to 
characterize the transport properties of these materi- 
als. The classic conducting polymers, polyacetylene, 

polythiophene, and polypyrrole have dense structures 
that prevent rapid redox switching because of the low 
diffusivity of ions. The objective is to modify the last 
two polymers with pendant polyethers, which should 
greatly improve ion transport. 


127,891 


DE91005723/GAR 

Illinois Univ. at Urbana-Champaign. 
Thin films under chemical stress. Progress report, 
August 1, 1989-July 31, 1990. 

1990, 20p DOE/ER/13949-2 

Contract FG02-88ER13949 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


As stated above the purpose of this research is to 
enable workers in a variety of fields to understand the 
chemical and physical changes which take place when 
thin films (primarily organic films) are placed under 
chemical stress. This stress may occur because the 
film is being swelled by penetrant entrained in solvent, 
because interfacial reactions are occurring at one or 
more boundaries within the film structure, or because 
some component of the film is responding to an exter- 
nal stimulus (e.g. pH, temperature, electric field, or ra- 
diation). These questions are important within the con- 
text of our long-term goal of understanding the behav- 
ior of composite structures, composed of thin — 
polymer films interspersed with Langmuir-Blodgett 
(LB) and self-assembled monolayers, which might 
have unique functional properties. In the past year we 
have concentrated on the following objectives: (1) un- 
derstanding how the two possible diffusion mecha- 
nisms contribute to the swelling of thin films of organic 
polymers place in solution, (2) identifying systems 
which are appropriate polymer media for the construc- 
tion of composite membranes for use in aqueous envi- 
ronments, and (3) understanding the self-assembly 
process for long chain fatty acids at model surfaces. 
Progress in meeting each of these objectives will be 
described in this report. 4 figs. 


127,892 


N91-15802/2/GAR PC A03/MF A01 
Materials Research Labs., Maribyrnong (Australia). 
Numerical Solution of Stiff Ordinary Differential 
Equations for Polymerisation Kinetics. 

D. A. Jones, and V. Nanut. 1991, 23p MRL-TR-90-18 


The derivation of a set of ordinary differential equa- 
tions to model radical chain polymerization is de- 
scribed. These equations have the mathematical prop- 
erty of stiffness and are difficult to solve numerically. 
The efficient solution of these equations is shown 
using either the Gear or Kaps-Rentrop method. Expan- 
sion of the kinetic scheme to allow for the presence of 
contaminant scavenger molecules is also shown and 
applied to model experimental results for the polymeri- 
zation of N-vinyl-2-pyrrolidone obtained from dilato- 
metry measurements. 


127,893 


PATENT-4 895 915,PAT-APPL-7-28% 38@ilable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Bis (4-(3,4-Dimethylene-Pyrrolidyl)-Phenyl) Meth- 
ane. 

Patent. 

R. M. Ottenbrite. Filed 16 Feb 89, patented 23 Jan 
90, 4p N91-14418/8, PAT-APPL-7-311 551 

= of US-Patent-AppI-SN-221386, Filed 19 Jul. 
1 § 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The primary objective is to prepare high temperature 
polymeric materials, especially linear aromatic polyi- 
mides, which maintain their integrity and toughness 
during long exposure times at elevated temperatures. 
The attained benefits are obtained by first providing 
the bis (exocyclodiene) bis (4-(3,4-dimethylene-pyrroli- 
dyl)-phenyl) methane, which is a novel material formed 
from the monomer N-phenyl-3,4-dimethylene-pyrroli- 
dine. This compound undergoes Diels-Alder reaction 
with a bismaleimide, without the evolution of gaseous 
by-products, to form the aromatic polyimide bis (4-(3,4- 
dimethylene-pyrrolidyl)-phenyl) methane. 


127,894 


PB91-158626 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Polymers Div. 





(Enon — of Space Charge Fields in Polymers. 
inal rept. 

A. S. DeReggi, M. G. Broadhurst, G. T. Davis, and F. 
|. Mopsik. 1987, 6p 

Pub. in Proceedings of Annual Report Conference on 
Electrical Insulation and Dielectric Phenomena, Gaith- 
ersburg, MD., October 18-22, 1987, p307-312. 


Progress in analyzing and ee aa tran- 
sients induced by im led space charge when the 
surface of a dielectric polymer film is heated with short 
thermal pulses is reported. The thermal pulse currently 
comes from the energy of a dye laser absorbed by the 
electrodes. Measurement of the transient with and 
without a potential difference applied to the film allows 
(1) scaling and combining the transients obtained by 
heating each side of the film and (2) core the 
Hop Fourier coefficients of the electric field distri- 
bution due to the imbedded space charge. The calibra- 
tion procedure is all electrical, and does not require a 
knowledge of the energy in the pulse, the electrode 
absorbency, or thermal properties of the polymer film. 


127,895 
PB91-159095 Not available NTIS 
National Inst. of Standards and Tecmnciog, OFA), 
Boulder, CO. Chemical Engineering Science Div. 
Electrokinetic Demixing of Two-Phase Aqueous 
Polymer Systems. 1. Separation Rates of Polyeth- 
lene Glycol-Dextran Mixtures. 
inal rept. 
K. S. M. S. Raghava Rao, R. M. Stewart, and P. 
Todd. 1990, 12p 
Pub. in Separation Science and Technology 25, n9-10 
p985-996 1990. 


The separation of biomolecules and cells using aque- 
ous two-phase systems provides a mild, nontoxic ex- 
traction medium, in contrast with conventional organic- 
aqueous phase extraction. However, due to their simi- 
lar physical properties, immiscible aqueous phases do 
not separate rapidly. Because a net surface potential 
occurs on phase droplets due to the unequal partition- 
ing of certain dissolved ions, a study was undertaken in 
which the resulting motion in an electric field (electro- 
phoresis) was explored as a possible method for rapid 
demixing of aqueous wos systems in a vertical 
electrophoresis column. The effects of electric field 
strength, buffer concentration, and field polarity on the 
demixing rate of mixtures of polyethylene glycol and 
dextran in phosphate buffer were measured. It was 
found that an optimum field strength of around 29.2 V/ 
cm exists at which demixing is most rapid and occurs 
at about twice the rate in zero field at 25 + or - 2C 
using normal polarity (anode at the top of the column). 
With reverse polarity (anode at the bottom; electric 
field opposing gravitational settling) at a field strength 
of 14.6 V/cm the rate was 3 times as fast as in zero 
field. Strong convection was observed at high field 
strengths. Increasing the phosphate concentration in- 
creased the demixing rate. 


127,896 

PB91-159715/GAR PC A07/MF A01 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Polymers: Technical Activities 1990. 

L. E. Smith, and B. M. Fanconi. Jan 91, 134p 
NISTIR-4396 

See also PB86-165024. 


Technical Activities of the Polymers Division for FY 90 
are reviewed. Included are descriptions of the 6 Tasks 
of the Division, project reports, publications, and other 
technical activities. 


127,897 

PB91-160168/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 

Aldringsstudier av Hydroxyiterminerad Polybuta- 
dien med Fluorescensspektroskopi (Aging Studies 
of Hydroxyl-Terminated Polybutadiene by Fiuores- 
cence roscopy). 

E. Berggren. Nov 90, 32p FOA-C-20824-2.1 

Text in Swedish; summary in English. 


The aim of the work was to see if fluorescence spec- 
troscopy can be used for determination of the antioxi- 
dant protection remaining in a stored sample of hy- 
droxyl terminated polybutadiene (HTPB). The antioxi- 
dants Vulcanox BKF and Irganox 565 were studied in 
ethanol solution and in cured HTPB. The results from 
the studies with BKF are promising. With exitation at 
283 nm, BKF but not HTPB gives emmission at 310 


nm. When aging BKF-containing HTPB films a clear 
temperature and time effect was seen. With Irganox 
565 no usefull emission wave-length was found. 


General 


127,898 

DE91005902/GAR 

Los Alamos National Lab., NM. 
Algorithmic 4 

W. Fontana. 13 Dec 90, 70p LA-UR-90-4352, CONF- 
9002163-1 

Contract W-7405-ENG-36 

Artificial life conference, Santa Fe, NM (USA), Feb 
Mogg cect by Department of Energy, Washing- 
‘on, DC. 


In this paper complex adaptive systems are defined by 
a self- referential loop in which objects encode func- 
tions that act back on these objects. A model for this 
loop is presented. It uses a simple recursive formal lan- 
guage, derived from the lambda-calculus, to provide a 
semantics that maps character strings into functions 
that manipulate symbols on strings. The interaction be- 
tween two functions, or algorithms, is defined naturally 
within the language through function composition, and 
results in the production of a new function. An iterated 
map acting on sets of functions and a corresponding 
graph representation are defined. Their properties are 
useful to discuss the behavior of a fixed size ensemble 
of randomly interacting functions. This “function gas”, 
or “Turning gas”, is studied under various conditions, 
and evolves cooperative interaction patterns of con- 
siderable intricacy. These patterns adapt under the in- 
fluence of perturbations consisting in the addition of 
new random functions to the system. Different organi- 
zations emerge depending on the availability of self- 
replicators. 


ne 
CIVIL ENGINEERING 


PC A04/MF A01 


Civil Engineering 


127,899 

AD-A229 436/1/GAR PC A12/MF A02 
Army Engineer District, Fort Worth, TX. 

Completion of Embankment, Spillway and Outlet 
Works. 

Foundation rept. 

R. R. Lake. Aug 90, 257p 


Ray Roberts Dam and Lake project is situated in north- 
ern Denton, south-central Cooke and western Grayson 
Countries. The Dam is at river mile 60.0 on Elm Fork of 
the Trinity River, approximately 30 river miles north of 
Lewisville Dam. The location of the project is shown on 
Plate 1. The principal features of the project included 
(1) a rolled earthfill embankment approximately 14,980 
feet long; (2) a limited service spillway consisting of an 
uncontrolled trapezoidal broad-crested weir; the spill- 
way crest length is 100 feet; and (3) the outlet works, 
consisting of an excavated approach channel, intake 
structure and service bridge, a 708-foot by 13-foot di- 
ameter cut and cover conduit, stilling basin and exca- 
vated discharge channel. For the future addition of hy- 
dropower, a separate steel-lined concrete 5-foot diam- 
eter low flow conduit was constructed beneath the 
main flood control conduit. 


127,900 

AD-A229 454/4/GAR PC A07/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Flood-Controi Channel National inventory. 

Final rept. 

R. W. McCarley, J. J. Ingram, and B. J. Brown. Oct 
90, 148p Rept no. WES/MP/HL-90-10 


A survey of flood-contro! project design procedures 
and related experiences was conducted in 1985 to 
record the following: (a) specific information about var- 
ious streams and promising improvement techniques, 


127,903 


CIVIL ENGINEERING 
Civil Engineering 


design methods used in the past, centers of experi- 
ence for certain type projects, points of contact by 
name, and stream types; (b) problems and experi- 
ences pertaining to project design, environmental 
issues, local cooperation, operation and maintenance 
activities, and project review; and (c) insight into future 
i needs for bank protection (par- 
» control structures, and stable 
channel design. Keywords: Banks/waterways; Chan- 
nels/waterways; Streams/classification/ distributions; 
Water erosion; Hydrology/riprap/stabilization. (mm) 


127,901 

AD-A229 473/4/GAR PC A03/MF A01 
Corps of Engineers, St. Paul, MN. St. Paul District. 
Renville County Park | Borrow Area 


Survey, Souris River Basin Project, Renville 
, North Dakota. 
ys resem 1 Oct 90, 14p Rept no. CENCS-PD-ER- 


There are plans to construct a levee around Renville 
County Park (a.k.a. Mouse River Park), as part of the 
Souris River flood control project. A borrow area was 
selected to provide any additional material needed for 
levee construction and also serve as a disposal site for 
unusable material from the cutoff excavation. The pro- 
posed area is on private land. The area was 
surveyed for any cultural resources material. An histor- 
ic rock concentration located in the borrow area has 
no potential historical significance nor is it eligible for 
listing on the National Register of Historic Places. Key- 
words: Con ion materials; Flood plains; Earth- 
— fills; Flood control; Excavation/archeology. 
mm 


127,902 

AD-A229 528/5/GAR PC A04/MF AO1 
Nngineer Waterways Experiment Station, Vicks- 

burg, MS. Environmental Lab. 

Practices and Prob- 


Dredging Research 

lems Associated with Economic and 
Overflow of Dredge Hoppers and Scows. 

Final rept. 

M. R. Palermo, and R. E. Randall. Oct 90, 54p Rept 
no. WES/TR/EL-DRP-90-1 


Dredge hoppers and scows are commonly filled past 
the point of overflow to increase the load. Some Corps 
of Engineers Districts routinely allow overflow to in- 
crease the load, while others do not because of actual 
or perceived environmental and/or economic reasons. 
No formal Corps policies or regulations governing 
overflow have been established, mainly because the 
required studies have not been performed. A survey of 
District practices indicates that the question of eco- 
nomic loading and overflow is governed by both 
project-specific considerations and restrictions im- 
posed by resource agencies. Of 21 Districts with signif- 
icant hopper or scow workloads, 14 reported restric- 
tions on overflow. The majority of the restrictions were 
requested or imposed by resource agencies because 
of environmental concerns. In no case were project- 
specific data on overflow environmental effects avail- 
able to support the need for restrictions or to technical- 

justify overflow. Keywords: Barges, Water quality, 
‘ows, Turbidity.(KR) 


127,903 
AD-A229 575/6/GAR PC A16/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 
nce Management Framework for Civil En- 

ineering. 

jaster’s thesis. 
R. M. Gill. Sep 90, 368p Rept no. AFIT/GEM/LSM/ 
90S-7 


A performance management team focused on the 
process of reviewing projects designed by architect- 
engineers and the Corps of Engineers. As a result im- 
provements to the process were made such as more 
timely and better comments being provided to the de- 
signers. A three day training course was developed. 
This course was created to provide the tools and atti- 
tudes needed to begin performance management 
effort in other Engineering Branches. The course was 
designed to provide a starting point, and as a guide to 
the performance management effort. It was structured 
to be presented at the squadron location, in order to 
teach people in their own environment. Topics includ- 
ed the distinctives of the engineering environment, un- 
derstanding the process framework, the use of meas- 
urement in evaluating work processes, and the em- 
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CIVIL ENGINEERING 
Civil Engineering 


ployee participation. The course was recommended 
for the base level Engineering Branch. Keywords: 
Management engineering; Theses; Architects/engi- 
neers/productivity; Army Corps of Engineers; Manage- 
ment training; Quality assurance; Performance engi- 
neering; Air orce facilities. (MM) 


127,904 

AD-A229 694/5/GAR PC A10/MF A02 
Corps of Engineers, Buffalo, NY. Buffalo District. 
Detailed Project Report and Environmental Im; 
Statement, Limestone Creek Manlius, New Y: 

Final rept. 

1990, 214p 


The recommended plan provides a 100 year level of 
protection along the main branch of Limestone Creek 
in the village of Manlius. The project calls for channel- 
ization of the existing Main Branch, excavation of a di- 
version channel (to used only for high flows), and 
the lining of the diversion and portions of the natural 
channel in fabric formed concrete. A new bri over 
the Main Branch of Limestone Creek would be con- 
structed to eliminate the constriction of flows under 
Route 173. Keywords: Flood control/walls; Concrete/ 
linings; Flooding/riprap; Channels waterways; 
Bridges/water flow. (MM) 


127,905 

AD-A229 723/2/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

Preliminary Inv tion of Cementitious Materi- 
als for Olmsted and Dam. 

Final rept. 

T. S. Poole, M. C. Sykes, and S. D. Griffin. Oct 90, 
31p Rept no. WES/MP/SL-90-3 


The effect of four fly ashes on strength development 
and heat-of-hydration characteristics of portla 
cement-fly ash mixtures was investigated. These com- 
prised three Class F and one Class C fly ash. Mixtures 
was containing Class C fly ash gained strength more 
rapidly than mixtures containing Class F fly ash. At 2 
= heat of hydration was reduced by all fly ashes, 
but the Class C fly ash contributed substantial heat at 
later ages, exceeding pure portland cement in some 
mixtures. The consequences of using Class C fly ash 
in mass concrete were investigated. Keywords: Con- 
crete/construction materials; Chemical ies; 
Strength mechanics; Dams/locks waterways. (MM) 


127,906 

AD-A229 738/0/GAR 
Corps of E 
Limestone 
ville, New York. 
Final rept. 

Aug 90, 190p 


Fayetteville is a smail village located in the lower por- 
tion of the Limestone Creek drainage Basin. Both resi- 
dential and commercial developments are subject to 
periodic a Expected average annual 

are $701,800. The selected plan provides protection 
from floods having a probability of occurrance of once 
in 100-years. The structural features of the plan are 
3,650 feet of levee, 600 feet of concrete flood wall, 
about 325 feet of berm and 25,000 square feet of 
riprap. Keywords: Flood control; Levees; Banks water- 
ways; Channel flow; Drainage/geographic basins; En- 
vironmental impact statement; Natural resources. 
(mm) 


PC A09/MF A01 
ineers, Buffalo, NY. Buffalo District. 
reek, Local Flood Protection, Fayette- 


127,907 

PB91-145441/GAR PC A08/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
Aluminum, , and Nonferrous Metals Form- 
ing and Metal wders Pretreatment Standards: A 
Guidance Manual. 

Dec 89, 172p 

Also available from Supt. of Docs. 


The National Pretreatment Program establishes an 
overall strategy for controlling the introduction of non- 
domestic wastes to publicly owned treatment works 
(POTWs) in accordance with the overall objectives of 
the Clean Water Act. The manual provides guidance to 
POTWs on the implementation and enforcement of the 
categorical pretreatment standards for the aluminum 
forming, copper forming, and nonferrous metals form- 
ing and metal powders categories. This guidance is 
based primarily on two sources: Federal Register no- 
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tices, which contain the official announcements of the 
categorical standards, and the final development doc- 
uments for aluminum formii sage + copper —. and 
nonferrous metals forming and metal powders catego- 
ries, which provide a summary of the technical support 
for the regulations. 


127,908 

PB91-145490/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 


Jun 89, EPA/570/9-89/007 
Also available from Supt. of Docs. 


Plumbing cross-connections, which are defined as 
actual or potential connections between a potable and 
non-potable water supply, constitute a serious public 
health hazard. There are numerous, well-documented 
cases where cross-connections have been responsi- 
ble for contamination of drinki eyo oy have re- 
sulted in the spread of disease. ual has been 
designed as a tool for health officials pomreagts per- 
sonnel, plumbers, and any others involved directly or 
indirectly in water supply distribution systems. 


127,909 
PB91-151027/GAR PC A18/MF A03 
gs Energy Regulatory Commission, Washington, 


roe 7 neg - mrad Oregon 
(rene 10199-000). Volume 1. Main Text. 

Jun 90, 424p FERG/EIS-0052F-VOL-1 

See also Volume 2, PB91-151035. 


The report evaluates the potential economic benefits 
and project- ——— and cumulative environmental im- 
pacts associated with hydroelectric development on 
the Upper Klamath River in southern Oregon. FERC is 
considering a license application submitted by the City 
of Klamath Falls pr development of Salt Caves 
te phn ond (FERC 10199). The action of li- 


nsing this project involves tradeoffs energy 
and environmental quality. 


127,910 
PB91-151035/GAR PC A99/MF E06 
~ a Energy Regulatory Commission, Washington, 


Final Environmental impact Statement, Salt Caves 
Klamath 


Hydroelectric Project, County, Oregon 
(FERC 10199-000). Volume 2. Responses to Com- 


Jun 90, 789p FERC/EIS-0052F-VOL-2 
See also Volume 1, PB91-151027.Portions of this doc- 
ument are not fully legible. 


The report evaluates the poteniial economic benefits 
and project-specific and cumulative environmental im- 
pacts associated with hydroelectric development on 
the Upper Klamath River in southern Oregon. FERC is 
considering a license application submitted by the City 
of Klamath Falls proposi iy Cpe nog of 

Hydroelectric Project (FERC 10199). The action of li- 
censing this pe on es involves tradeoffs energy 
production resources, local economic dev 3 
and environmental quality. 


127,9 
PB91- 1/51910/GAR PC A09/MF A01 
= Construction Battalion Center, Port Hueneme, 


Public Works Automation Work Input 
Maintenance 


Control! Module. Manual 
Written for Zenith-248 Microfocus (Traden- 
—_ COBOL and Btrieve (Tradename). Version 


Draft rept. 

Aug 89, 192p DOD/SW/DK-91/004A 

For system on diskette, see PB91-506659. Super- 

sedes PB89-196216. 

The Work Input Control een ts ae ay ram Main- 

ovides detail | available 

and each pro- 

summaries, 


i and output samples. 
Module consists of a User Module and a Sup- 
port Module. 


127,912 
PB91-151928/GAR PC A11/MF A02 


_ Construction Battalion Center, Port Hueneme, 


Public Works Management Automation Work Input 
Control Module. Users Manual Written for Micro- 
computers Using Microfocus (Tradename) and 
COBOL and Btrieve (Tradename). Version 2.2. 


Draft rept. 

Aug 89, 234p DOD/SW/DK-91/004B 

For system on diskette, see PB91-506659. Super- 
sedes PB89-196224. 


The Work Input Control (WIC) Module Users Manual 
describes the special operating constraint and capa- 
bilities of the WIC module. Rules for using the WIC 
Module are explained from the operator's viewpoint. 
The WIC Module is an automated data processing 
system designed to ee Public Works (PW) 
ment employees perform vad gan Bag reater speed 
and efficiency. The WIC Modu! aids PW Department 
mai ment providing immediate and complete 
Stati information so that informed and efficient 
decisions can be made r = —— of 
the many jobs handled by Public 
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PB91-151936/GAR PC A09/MF A01 
> igs Construction Battalion Center, Port Hueneme, 


Public Works Pony sone oo Facilities 

re wmeenn A me dmc, a Bowe le. Engineered 
Submodule. Users Manual 

Written Written fort the Zenitiv2 Zenith-248 Usii 

— COBOL and Btrieve 


Draft rept. 
Aug 89, a Se ee 
‘or system on diskette, see PB91-506659. Super- 
one PB89-1 96232. 
The Facilities Engineering Job on penton —? 
Module Users Manual describes the ating 
constraints and ilities of the FEJ! eamet Rules 
for using the FEJE Module are explained from the op- 
erator’s viewpoint. The documentation outlines t- 
ing behavior, data entry, processing . and re- 
ports which _ be extracted for use ‘all levels of 
lor the Engi Performance Stand- 

ards (EPS) leads of the FEJE Module. The FEJE 
Module is an automated method of ing EPS 
which is designed to allow Planners and Estimators to 
feos estimates faster and more consistently. The 

EJE Module contains three submodules: Scoping Es- 
timates (UPS), Detailed Estimates (EPS), and Preven- 
tive Maintenance and Inspection (PMI). FEJE is an 
automated method png Engineered Perform- 
ance ope ed to job estimates. The EPS 
submodule is designed to enhance a Planner and Esti- 
mator’s (P&E) capability to provide consistent and ac- 
curate labor estimates for maintenance work. 
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PB91-151944/GAR PC A05/MF A01 

-_ Construction Battalion Center, Port Hueneme, 

Public Works Management Automation Facilities 
Job Module. Unit Price 

Standards Submodule. Users Manual Written for 

Zenith-248. Version 2.2. 

Draft rept. 

Aug 89, 86p DOD/SW/DK-91/004D 

For system on diskette, see PB91-506659. Super- 

sedes PB89-196240. 


The Unit Price Standards (UPS) is a submodule of the 
Facilities Engineering Job Estimating (FEJE) Module. 
The UPS module is an automated version of the 


fopna Estimates lure previ used. The 
Submodiule is ecgned to es tees and 
Estimators (P&E) and Facilities Inspectors with an im- 
proved capability to realistic, consistent, and 
timely estimates of the labor, material, and special 
equipment requirements, and costs involved in the 
pwreyene as and repair of real property. The three 

in sections in the UPS Submodule are: Job Directo- 


scope 
active ae a history directory, view the 


UPS craft Ss, and purge scoping active to his- 
tory. If a job directory is chosen, the user may request 
the job directory list sorted in one of the following 
ways: by WP number sequence; all existing jobs for a 
particular building or facility; all existing jobs relating to 
a particular customer identification; all existing jobs ac- 





jouer to a specified job — date; or all existing 


relating to a hepgie not 
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PB91-151951/GAR 


PC A07/MF A01 
Naval 
CA. 


Construction Battalion Center, Port Hueneme, 


Public Works Management Automation Facilities 

~ neering Module. Preventive 
Maintenance and Inspection Submodule. Users 

Manual Written for the Zenith-248. Version 2.2. 

Draft rept. 

Aug 89, 150p DOD/SW/DK-91/004E 

For system on diskette, see PB91-506659. Super- 

sedes PB89-196257. 


The Facilities Engineering Job Estimating (FEJE) 
Module is an automated method of applying Engineer- 
ing Performance Standards (EPS) — are designed 

to allow Planners and Estimators to e estimates 
faster and more consistently. The El Module con- 
tains three submodules: Scoping Estimates (UPS), De- 
tailed Estimates (EPS), and Preventive Maintenance 
and Inspection (PMI). The PMI Submodule Users 
Manual! describes the special operating constraints 
and capabilities, and the rules for the use of the Pre- 
ventive Maintenance and Inspection Submodule are 
explained from the operator’s viewpoint. The docu- 
mentation outlines operating behavior, data entry, 
processing logic, and the reports which can be extract- 
ed for use by all levels of management for the PMI 
submodule of the FEJE Module. 
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PB91-151969/GAR PC A13/MF A02 
> 9 Construction Battalion Center, Port Hueneme, 


Public Works Mai nt Automation Facilities 

pom eevee Job Estimating Module. ram 
tenance Manual Written 1 for Zenith-248 Using 

Microfocus (Tradename) COBOL and Btrieve (Tra- 

dename). Version 2.2. 

Draft rept. 

Aug 89, 283p DOD/SW/DK-91/004F 

For system on diskette, see PB91-506659. Super- 

sedes PB89-196265. 


The Facilities Engineering Job Estimating (FEJE) 
Module Program Maintenance Manual provides details 
about ali available data fields, flowcharts for the 
system and each program, system and program func- 
tional summaries, report generation instructions, and 
output samples. The FEJE Module consists of a User 
Module and a Support Module. 
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PB91-151977/GAR PC A06/MF A01 
Naval Construction Battalion Center, Port Hueneme, 


CA. 

Public Works aneeees Automation Shore Fa- 
cilities Inspection Module. Users Manual Written 

for the Zenith-248 Using Microfocus —— 

COBOL and Btrieve (Tradename). Version 2.2. 

Draft rept. 

Aug 89, 107p DOD/SW/DK-91/004G 

For system on diskette, see PB91-506659. Super- 

sedes PB89-196273. 


The Shore Facilities Inspection (SFI) Module is an 
automated data processing system designed to aid 
Public Works (PW) Department office employees in 
performing their jobs Jo PW Depa speed and efficien- 
cy. The SFI Module aids rtment management 
by providing immediate and po re Statistical infor- 
mation so that informed and efficient decisions may be 
made regarding the management of the many jobs that 
are handled by Public Works. The SFI Module is com- 
peas of two submodules: Control Inspection (Cl) and 

eventive Maintenance Inspection (PMI). The SFI 
Module Users Manual describes the special operating 
constraints and capabilities, and the rules for the use 
of the Shore Facilities Inspection Module are ex- 
plained from the operator's viewpoint. The documen- 
tation outlines operating behavior, data entry, process- 
ing logic, and the reports which can be extracted for 
use by all levels of management. 
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PB91-151985/GAR PC A03/MF A01 
Naval Construction Battalion Center, Port Hueneme, 


CIVIL ENGINEERING 


Construction Equipment, Materials, & Supplies 


— Works 

ties | 

Module. Notes Manual. V 

Aug 89, 14p DOD/SW/DK-91/004H 

For system on diskette, see PB91-506659. 


The Work Input Control (WIC), Facilities a eas 
Job Estimating (FEJE) and ay Facilities | 
(SFI) modules are three of the that com- 
pose the Facilities Maintenance/Utiiies & lem of the 
Public Works Management Automation (PWMA). The 
modules must be loaded on the same machine, as 
ee WIC controls the flow of work to 
the shops, based upon known availability of resources. 
FEJE is an automated method of applying Engineering 
Performance Standards (EPS) to assist planning and 
estimating. SFI is an automated i manage- 
ment system. The manual provides information on 
system installation and executing procedures. 


127,919 
PB91-152165/GAR PC A08/MF A01 
pe River ga Phoenix, 

——— vitlan’ Histortost and Descriptive 
Data: Bartlett Dam, Verde River, Phoenix Vicinity, 


Maricopa County, Arizona. 
D. M. Introcaso. 1990, 170p DI-BR-APO-CCRS-90-10 
Contract Dl-6-CS-30-04460 

Also pub. as National Park Service, Washington, DC. 
Historic American Building Survey rept. no. HAER/AZ- 
25. Prepared in cooperation with National Park Serv- 
ice, San Francisco, CA. Historic American Building 
pom J Sponsored by Bureau of Reclamation, Phoe- 
nix Arizona Projects Office. 


The report provides a written narrative of the events 
leading to the construction of Bartlett Dam on the 
Verde River in Central Arizona. Bartlett Dam was con- 
structed between 1935 and 1939, and was the first 
multiple arch dam built by the Bureau of Reclamation. 
The - provides for urban and agricultural water 
supply. 


127,920 
PB91-161067/GAR PC A08/MF A01 
National Research Council, Washington, DC. Commit- 
tee on a ae 

ior Concrete Dams: 


saiaaien and Research Needs. 
1990, 156p ISBN-0-309-04336-0 
Library of ‘ess Catalog card no. 90-62816. 


Concerns about the seismic safety of concrete dams 
have been growing during recent years, partly because 
the population at risk in locations downstream of major 
dams continues to expand and also because it is in- 
—— evident that the seismic design concepts in 
use at time most existing dams were built were in- 
adequate. To respond to these concerns, the Panel on 
Earthquake Engineering for Concrete Dams was ap- 
pointed to serve under the NRC Committee on Earth- 
quake erence The mandate of the pan was to 
evaluate present status of knowledge about the 
earthquake performance of concrete dams, incl 

procedures for investigating the seismic safety of such 
structures, and to summarize its findings in a report. 
The report was intended ly to inform re- 
search workers about the state of the art of earth- 
quake analysis of concrete dams and to identify sub- 
ject areas where additional knowledge is needed 


127,921 
PB91-506659/GAR CP DOS 
Naval Construction Battalion Center, Port Hueneme, 


CA. 
WIC, FEJE, SFI Modules, Version 2.2 (for Micro- 
computers). 

Software. 

Feb 91, 16 diskettes DOD/SW/DK-91/004 

System: IBM-PC compatible; MS DOS 3.1+ operating 
system, 640K. Language: Compiled COBOL. To print 
reports, 132 column printer is required. Please note 
that if you have ordered Version 2.1 and wish to retain 
the existing data, you must purchase the WIC, FEJE, 
SFI Conversion ar PB91-506667 (due in April 
1991). Supersedes P 96208. 

The software is contained on 16 360K, 5 1/4 inch dis- 
kettes, double density. Price includes documentations 
PB91-151910 through PB91-151985 and PB89- 
196281. 


The Work Input Control (WIC), Facilities Engineering 
Job Estimating (FEJE) and Shore Facilities Inspection 
(SFI) modules are three of the five modules that com- 
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i Inspec- 
tion (PMI) submodule. bo diner ane soe naa 
eS ee SFI Module is an automated 
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AD-A229 429/6/GAR PC A06/MF A01 
Brookhaven National Lab., Upton, NY. 


Repair, E and Rehabilita- 
In situ Repair of Deterio- 


tion Research 
rated Concrete in Structures: Epoxy In- 


Repair of a Bridge Pier. 


inal rept. 
R. P. Webster, L. E. Kukacka, and D. Elling. Sep 90, 
108p BNL-43313, WES/TR/SL-REMR-CS-30 


Presented are the results of the fourth and final phase 


(och ant Dam 10 on the beouineten iver, Fulton, 


IL.(ttl) 
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AD-A229 441/1/GAR PC A15/MF A02 


of the Frost Resistance of Air-En- 
— (RCC) Mixtures for Pavement Applica- 
SA Regan, D. W. Pittman, and W. P. Grogan. Sep 
90, 337p Rept no. WES/TR/GL-90-18 


Roller-compacted concrete (RCC) pavement use a 


compacted 
tired rollers. A reason for — RCC 
durability in freezing and thawing 
tional concrete a are air-entrained for protec- 
tion in freezing and thawing conditions. However, at- 
tempts to air-entrain RCC mixtures have met with little 
" trained RCC has performed well in 


prey 
sistance. Objectives of this study are: (a) to determine 
Ho pupa aeveld equine oon be be entrained in RCC 


gregate gradings, Sangn ond) 0 ons to vaiuate Fost p i 


and a material, 
tions influence the frost resistance. Re- 
sults of the demonstrated that various RCC mix- 
tures may be entrained with air voids sufficient to pro- 
tect the concrete from frost damage. RCC may also be 
effectively air-entrained in field applications. Studies of 
selected sites have shown that nonair-entrained RCC 
pavements have performed well in freezing and thaw- 
ing climates. Keywords: Air entrainment/voids; Pave- 
ments/frost heave; Frost/resistance; Aircraft/parking 
facilities; Concrete/mixtures; materials. 
(MM) 


June 1, 1991 53 





CIVIL ENGINEERING 


Construction Equipment, Materials, & Supplies 


127,924 
DE90009676/GAR PC A03/MF A01 
University of Lm amg Research Corp., Laramie. 
Western Research Inst. 
Evaluation of western = — shale oil resid- 
asphalt pavement recy: agents. 

. M. Harnsberger, and R. E. Robertson. Mar 90, 
27p DOE/MC/11076-2869 
Contract FC21-86MC11076 
Sponsored by Department of Energy, Washington, DC. 


The objective of this investigation was to perform a 
preliminary evaluation of the utility of residual materials 
fepene from Green River Formation (western) and 

lew Albany Shale (eastern) shale oils as recycling 
agents for aged asphalt pavement. Four petroleum as- 
phalts were first aged by a thin-film accelerated-aging 
test, which simulates long service life of asphalt in 
pavement. The a asphalts were mixed (recycled) 
with Green River Formation shale oil distillation resid- 
ua to restore the original viscosities. Separately, for 
comparison, a commercial recycling agent was used to 
recycle the aged asphalts under the same circum- 
stances. The recycled asphalts were reaged and the 
properties of both binder and asphalt-aggregate mix- 
tures studied. Originally, the same study was intended 
for an eastern shale residua. However, the eastern 
shale oil distillation residua with the required flash 
point specification also had the properties of a viscosi- 
ty builder; therefore, it was studied as such with as- 
phalts that do not achieve sufficient viscosity during 
processing to serve as usable binders. Results show 
that Green River Formation shale oil residuum can be 
used to restore the original asphalt properties with fa- 
vorable rheological properties, the shale oil residuum 
has a beneficial effect on resistance to moisture 
damage, the low-temperature properties of the shale 
oil residuum recycled asphalts are not adversely af- 
fected, and the low-temperature properties of the 
shale oil residuum recycled asphalts are dependent 
upon the chemistry of the mixture. The eastern shale 
oil residua was blended with soft petroleum asphalits. 
Results show the products have higher viscosities 
than the starting materials, the rheological properties 
of the soft asphalt-eastern shale oil residue blends are 
acceptable, and the eastern shale oil residue has dis- 
persant properties despite its high viscosity. 11 refs., 3 
figs., 9 tabs. 


127,925 
PB91-160119/GAR 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 


PC A05/MF A01 


and Experiments on the Behaviour of 
Cracks in Concrete Subjected to Sustained Shear 
Loading. 
J. W. Frenay. 1990, 84p 
Also pub. as HERON, v35 ni 1990. Prepared in coop- 
eration with Technische Hogeschool Delft (Nether- 
lands). Stevin Lab. 


There is a lack of information about the behavior of 
cracked concrete subjected to in-plane sustained 
shear loading. This subject is the aim of the present 
study. A short literature survey discusses the basic 
mechanisms of shear transfer across a crack, viz. 
interlocking of the opposing crack halves due to pro- 
truding irregularities and dowel action by the embed- 
ded reinforcing bars that cross the shear plane. The 
combined mechanism of the short-term tests is signifi- 
cantly affected by the concrete compressive strength, 
the steel yield stress of the bars and by the restraint of 
the crack. Next, tests were conducted on 46 push-off 
specimens each provided with a central crack. The re- 
corded instantaneous and time-dependent displace- 
ments have been mathematically represented as func- 
tions of the experimental parameters. Generally, a 
highly non-linear response occurred with respect to 
the concrete grade and the adjusted shear stress 
level. Supplementary research focused on microscop- 
ic observations of the dowel and on the restraint stiff- 
ness of the crack plane, measured by means of strain 
gages. 


127,926 

PB$1-160127/GAR PC A06/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 

Theoretical and Experimental Determination of the 
Crack Width in Reinforced Concrete at Very Low 
Temperatures. 

C. van der Veen. 1990, 116p 

Also pub. as HERON, v35 n2 1990. Prepared in coop- 
eration with Technische Hogeschool Delft (Nether- 
lands). Stevin Lab. 
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The compressive strength, the tensile splitting 
strength, the stress strain relationship and the thermal 
deformation of concrete are determined experimental- 
ly as a function of temperature. Theoretical formulae 
are derived based on the classical bond stress-slip 
theory to predict crack width and spacing in a rein- 
forced tension member at very low temperatures. The 
model is based on the local bond stress-slip relation- 
ship, which is determined experimentally as a function 
of temperature and curing conditions. It has been 
proven that realistic crack widths can be calculated 
using the tension member model. Furthermore a 
model is derived to predict the ultimate bond stress in 
case splitting failure occurred as a function of concrete 
cover and temperature. The lowest bond strength rela- 
= 7 = actual splitting strength is predicted at -40 
and -80C. 


Highway Engineering 
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PB91-153163/GAR PC A04/MF A01 
Arkansas State Highway and Transportation Dept., 
Little Rock. Materials and Research Div. 

Asphalt Mix Permeability. 

Final rept. 

J. M. James. Jul 89, 74p FHWA/AR-88/003 
Sponsored by Federal Highway Administration, Little 
Rock, AR. Arkansas Div. 


The permeability of various asphalt concrete hot mix 
binder and surface courses was tested during the 
course of the study. The study concluded that permea- 
bilities can be obtained such that a general compari- 
son between various asphalt mixes is achieved. How- 
ever, the attempts to determine which mix variables 
significantly change permeability were not conclusive 
because of the simplicity of the testing equipment and 
the complex nature of asphalt concrete hot mixes. 
Also, the project was able to establish a range of per- 
meabilities for the Arkansas asphalt surface and 
binder courses tested. Accepted permeability stand- 
ards as suggested by the available literature are pre- 
sented relative to the range of permeabilities. 


127,928 

PB91-155648/GAR PC A10/MF A02 
Transportation Research Board, Washington, DC. 
ted Maintenance Operations and Research, 


Transportation research record. 
1990, 218p TRB/TRR-1268 


The papers in the Record contain information on inno- 
vative maintenance techniques and materials, and 
management programs used in the United States and 
several other countries. 
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Combustion & Ignition 


127,929 
AD-A229 591/3/GAR PC A07/MF A01 
ba Space and Technology Group, Redondo Beach, 


Initiation and Modification of Reaction by Energy 
Addition: Kinetic and Transport Phenomena. 

Final rept. 1 Sep 88-1 Sep 90. 

F. E. Fendell, M. S. Chou, T. J. Zukowski, and G. F. 
Carrier. 1 Oct 90, 149p AFOSR-TR-90-1140, 
Contract F49620-87-C-0081 


Laboratory experiments, supplemented by approxi- 
mate theoretical studies, have been carried out on the 
photochemical ignition of a flowing homogeneous gas- 
eous fuel-oxidizer premixture by nonintrusive energy 


addition. In the experimental task, we have successful- 
ly demonstrated the ignition of H2/O2 and CH4/02 
mixtures with photolysis of NH3 by use of an ArF laser 
at 193 nm. The theory, by a combination of numerical 
and approximate analytic methods, examines the 
interaction of premixture stoichiometry, preferential dif- 
fusion (i.e., differing diffusivities for heat and species), 
and flame radius, with respect to the outward propaga- 
tion of a laminar flame from a single spheroidal kernel 
(if a flame develops). Previously reported observations 
of the variation of the flame-front speed with flame 
radius, sometimes interpreted in terms of preferential- 
diffusion effects but probably better interpreted in 
terms of radiative heat loss, have been examined; the 
need exists for further spherical-flame-propagation ex- 
periments, with emphasis on measurements taken 
when the flame radius is more nearly comparable to 
the flame thickness. (ttl) 


127,930 

DE91002005/GAR PC A03/MF A01 
National Coal Board, oo (England). 

Pian for Test Series A2.2. Final report. 

Progress rept. 

Nov 87, 50p DOE/MC/22220-2917 

Contract FC21-86MC22220 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Test Series A2.2 constitutes the second half of Test 
Series A2, the second test series to be undertaken at 
the Grimethorpe PFBC Establishment as part of Phase 
A of the joint BCC/CEGB Program on PFBC. Test 
Series A2.2 will comprise at least 430 coal burning 
hours. All but byte 100 of these will be 
funded by the US DOE (Department of Energy) who 
have entered into a Co-operative Agreement with BCC 
and CEGB. The remaining time will be funded jointly by 
US and UK governments as a Stage 5 of the IEA Gri- 
—T PFBC Project. Experiments on an advanced 
HTHP filter funded by EPRI under a further Co-opera- 
tive Agreement will be carried out. Coal and sorbent of 
US origin are both being provided by US DOE as part 
of the Co-operative Agreement. This report specifies 
the operating conditions for Test Series A2.2 and puts 
forward 15 objectives to be accomplished by 16 test 
conditions. At first, the coal and sorbent will be fed dry. 
The experiment will then proceed through combina- 
tions of wet and dry feed modes finishing with thick 
slurry feeds. Details are given of inspections, sampling 
and special measurements. Finally, contingency plans 
are proposed. 2 refs., 3 figs., 7 tabs. 


127,931 
DE91004932/GAR PC A10/MF A02 
Oak Ridge Y-12 Plant, TN. 

of sedimentation model to uniform 
and ted fluidized beds. 
J. L. Shippy, and J. S. Watson. 24 Oct 90, 204p Y/ 
DZ-687 


Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
cme Original copy available until stock is exhaust- 


This paper incorporates concepts of unimodal and bi- 
modal sedimentation to develop a model that accu- 
rately predicts bed expansion during particulate fluidi- 
zation. During bed expansion a particle is considered 
to be fluidized not by pure fluid, but by a slurry con- 
sisting of the pure fluid and other surrounding particles. 
The contributions of the other surrounding particles to 
the additional buoyant and drag forces are accounted 
for with the use of effective fluid or slurry properties, 
density and viscosity. As bed expansion proceeds, in- 
fluences of the surrounding particles decrease; there- 
fore, these effective properties are functions of the 
changing void fraction of the suspension. Furthermore, 
the expansion index, which empirically represents the 
degree to which viscous and inertial forces are 
present, is traditionally a function of a constant termi- 
nal Reynold’s number. Because the effective fluid 
properties are considered to be changing as fluidiza- 
tion proceeds, the degree to which viscous and inertial 
forces also changes; therefore, the expansion index is 
written as a function of a local or intermediate Reyn- 
old’s number. These concepts are further extended to 
bimodal fluidization in which small or light particles aid 
in the fluidization of the large or heavy particles. The 
results indicate that the proposed model more accu- 
rately predicts particulate bed expansion for a wider 
range of systems (gas -- liquid, low Reynold’s number 





-- high Reynold’s number) than other analytical or em- 
pirical models. 


127,932 
DE91006289/GAR PC A08/MF A01 


Arizona State Univ., Tempe. Dept. of Mechanical and 
Aerospace Engineering. 
Combustion and heat transfer in porous media. 


Final report. 

He go rept. 

S. B. Sathe, R. E. Peck, and T. W. Tong. Jun 90, 
159p DOE/ER/13697-2 

Contract FG02-87ER13697 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of the present study is to generate fun- 
damental knowledge about heat transfer and combus- 
tion in porous radiant burners (PRBs) in order to im- 
prove their performance. A theoretical heat transfer 
and combustion model is developed to study the char- 
acteristics of PRBs. The model accounts for non-local 
thermal equilibrium between the solid and gas phases. 
The solid is assumed to absorb, emit and scatter radi- 
ant energy. Combustion is modeled as a one-step 
global reaction. It is revealed that the flame speed 
inside the porous medium is enhanced compared to 
the adiabatic flame speeds due to the higher conduc- 
tivity of the solid compared to the gas as well as due to 
radiative preheating of the reactants. The effects of 
the properties of the porous material on the flame 
speeds, radiative outputs and efficiencies were investi- 
gated. To improve the radiative output from the burner, 
itis desirable that the porous layer has an optical thick- 
ness of about ten. The radiative output and the effi- 
ciency is higher for lower scattering albedo. The heat 
transfer coupling between the solid and gas phases 
should be high enough to ensure local thermal equilib- 
rium, by choosing a fine porous matrix. Higher solid 
phase conduction enhances the flame speed and the 
radiative output. Experiments are performed on a ce- 
ramic foam to verify the theoretical findings. The exist- 
ence of the two stability regions was verified experi- 
mentally. 


127,933 

DE91006429/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Theoretical solution of the minimum charge prob- 
lem for gaseous detonations. 

R. W. Ostensen. Dec 90, 37p SAND-90-0323 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A theoretical model was developed for the minimum 
charge to trigger a gaseous detonation in spherical ge- 
ometry as a generalization of the Zeldovich model. 
Careful comparisons were made between the theoreti- 
cal predictions and experimental data on the minimum 
charge to trigger detonations in propane-air mixtures. 
The predictions are an order of magnitude too high, 
and there is no apparent resolution to the discrepancy. 
A dynamic model, which takes into account the experi- 
mentally observed oscillations in the detonation zone, 
= be necessary for reliable predictions. 27 refs., 9 
igs. 


127,934 
DE$1006927/GAR PC A03/MF A01 
Integral eye. Inc., Westmont, IL. 
Multidimensional modeling of convective heat 
transfer with application to IC engines. Technical 
rogress report. 
. J. Jennings, and T. Morel. 25 Sep 87, 27p DOE/ 
AL/33183-T17 
Contract AC04-86AL33183 
Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to develop a more com- 
prehensive understanding of the convective heat 
transfer process in complex, unsteady turbulent react- 
ing flows, typical of those which occur in internal com- 
bustion engines. The specific area of research will be 
the representation of heat transfer in detailed multi-di- 
mensional Navier-Stokes models, and modeling of tur- 
bulent transport mechanisms. The detailed tasks will 
include a review of relevant prior work. Based on this 
review, and original work done under this contract, 
several modeling approaches will be formulated and 
further studied and tested. The tests will be carried out 
on flow cases which have relevance to engine flows, 
and for which reliable experimental data exist. Such 
data will be sought and identified. The analytical stud- 
ies will lead to the determination of the best modeling 
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approaches to be used for heat transfer simulation in 
internal combustion engines. Following that, a detailed 
study will be carried out of spatial and temporal heat 
flux distribution in a representative engine. This will be 
complemented by a parametric study of engine heat 
transfer dependence on intake flow details, combus- 
bare chamber geometry, engine speed and engine 
load. 


127,935 


N91-15367/6/GAR PC AO9/MF A01 
Case Western Reserve Univ., Cleveland, OH. 
Catalytic Ignition Model in a Monolithic Reactor 
with in-Depth Reaction. 

Final Technical Report. 

T. Tien, and J. S. Tien. Dec 90, 185p NAS 
1.26:187791, EMAE/TR-90-200, NASA-CR-187791 
Contract NAG3-809 


Two transient models have been developed to study 
the catalytic ignition in a monolithic catalytic reactor. 
The special feature in these models is the inclusion of 
thermal and species structures in the porous catalytic 
layer. There are many time scales involved in the cata- 
lytic ignition problem, and these two models are devel- 
oped with different time scales. In the full transient 
model, the equations are non-dimensionalized by the 
shortest time scale (mass diffusion across the catalytic 
layer). It is therefore accurate but is computationally 
costly. In the energy-integral model, only the slowest 
process (solid heat-up) is taken as nonsteady. It is ap- 
proximate but computationally efficient. In the compu- 
tations performed, the catalyst is platinum and the 
reactants are rich mixtures of hydrogen and oxygen. 
One-step global chemical reaction rates are used for 
both gas-phase homogeneous reaction and catalytic 
heterogeneous reaction. The computed results reveal 
the transient ignition processes in detail, including the 
structure variation with time in the reactive catalytic 
layer. An ignition map using reactor length and catalyst 
loading is constructed. The comparison of computed 
results between the two transient models verifies the 
applicability of the energy-integral model when the 
time is greater than the second largest time scale of 
the system. It also suggests that a proper combined 
use of the two models can catch all the transient phe- 
nomena while minimizing the computational cost. 


127,936 


N91-15415/3/GAR PC A03/MF A01 
Materials Research Labs., Maribyrnong (Australia). 
Development of an Igniter for Plastic Thermite. 

L. Deyong, M. Wilson, and B. Whiffen. 1991, 26p 
MRL-TR-90-24 


A pyrotechnic igniter was developed to reliably initiate 
a pliable thermite composition, plastic thermite. The ig- 
niter is electrically initiated and includes a single prim- 
ing increment directly pressed onto the main composi- 
tion. This simplicity makes manufacture easy and in- 
creases reliability by reducing the number of interfaces 
which are common failure sites. The igniter successful- 
ly completed assessment of both its ignition perform- 
ance and design integrity after preliminary Intensified 
Standard Alternating Trial B (ISAT B) and bump test- 
ing. 


127,937 


N91-15416/1/GAR PC A03/MF A01 
Materials Research Labs., Maribyrnong (Australia). 
Study of the Radiant Ignition of a Range of Pyro- 
technic Materials Using a CO2 Laser. 

L. Deyong, B. Park, and F. Valenta. 1991, 45p MRL- 
TR-90-20 


The ignition energy requirements for a range of pyro- 
technic compositions of interest in both Australia and 
the United States have been measured experimentally 
using a 400 W CO2 laser operating at 10.6 microns. 
The effects of several physical and chemical variables 
were determined on the time to ignition and ignition 
energy. The materials examined include a gasless 
delay, igniter compositions, a primer composition and 
a range of colored smoke compositions. The experi- 
mental data serves as a useful probe into ignition 
mechanisms, and may prove of value in the design of 
practical ignition systems. 
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DE91006172/GAR 
EG and G Idaho, Inc., se hp 


Nonequilibrium of plasma thrusters. 

T. L. Eddy, and J. D. Grandy. 1990, 18p EGG-M- 
89529, CONF-9004274-1 

Contract AC07-761D01570 

Annual non-destructive evaluation meeting, Idaho 
Falls, ID (USA), 2-5 Apr 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper describes possible techniques by which the 
state of plasma thruster operation for space propulsion 
can be determined from a minimum set of experimen- 
tal data in the laboratory. The kinetic properties of the 
nonequilibrium plasma plume usually can not be direct- 
ly related to the observed radiation; hence, appropriate 
nonequilibrium diagnostic techniques must be em- 
ployed. A newly developed multithermal, multichemi- 
cal equilibrium method is discussed that uses meas- 
ured line emission intensities and N equations to solve 
for N unknowns. The effect of arbitrarily changing the 
number of selected N unknowns and how one deter- 
mines the optimum (minimum) number to be used for a 
given composition is also presented. The chemical 
nonequilibrium aspects and the application to molecu- 
lar species have not yet been published. The important 
conclusions are that (1) complete thermodynamic sys- 
tems in nonequilibrium can be described by relatively 
few variables if appropriate choices and filtering meth- 
ods are used, (2) a few radiation measurements can 
yield valid kinetic properties, and (3) the major ques- 
tion in the relations to be used is in the form of the law 
of mass action. The results are substantiated in the 
laboratory by additional alternative methods of meas- 
— of some of the kinetic properties. 13 refs., 1 
ig. 
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N91-15418/7/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

In-Flight and Simulated Aircraft Fuel Temperature 


Measurements. 
R. A. Svehla. Dec 90, 81p NAS 1.15:103611, E- 
5765, NASA-TM-103611 


Fuel tank measurements from ten flights of an L1011 
commercial aircraft are reported for the first time. The 
flights were conducted from 1981 to 1983. A thermo- 
couple rake was installed in an inboard wing tank and 
another in an outboard tank. During the test periods of 
either 2 or 5 hr, at altitudes of 10,700 m (35,000 ft) or 
higher, either the inboard or the outboard tank re- 
mained full. Fuel temperature profiles generally devel- 
oped in the expected manner. The bulk fuel was mixed 
by natural convection to a nearly uniform temperature, 
especially in the outboard tank, and a gradient existed 
at the bottom conduction zone. The data indicated that 
when full, the upper surface of the inboard tank was 
wetted and the outboard tank was unwetted. Compan- 
ion NASA Lewis Research Center tests were conduct- 
ed in a 0.20 cubic meter (52 gal) tank simulator of the 
outboard tank, chilled on the top and bottom, and insu- 
lated on the sides. Even though the simulator tank had 
no internal components corresponding to the wing 
tank, temperatures agreed with the flight measure- 
ments for wetted upper surface conditions, but not fer 
unwetted conditions. It was concluded that if boundary 
conditions are carefully controlled, simulators are a 
useful way of evaluating actual flight temperatures. 


127,940 

N91-15543/2/GAR PC A03/MF A01 
Loughborough Univ. of Technology (England). 
Electronica led Fuel Injection for Diesel 


yy oon 

P. Adcock. Nov 90, 14p ISBN-0-904947-27-0 

The current state of development of electronically con- 
trolled injection systems for Diesel Engines is dis- 


cussed. The need to meet environmental require- 
ments is also considered. The systems reviewed range 
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from mechanical fuel pumps, which have been modi- 
fied to respond to electrical signals, to more sophisti- 
cated arrangements, such as the UFIS, KOMPICS and 
SERVOJET systems, these being designed from the 
outset with electronic controls in mind. The injection 
a, are grouped into types of similar operation. 
Each is assessed in terms of its performance. The 
future trends for electronic diesel injection are consid- 
ered. It is apparent that the present state in this field is 
inadequate to meet the future environmental require- 
ments for minimizing exhaust emission. To achieve 
higher performance the engine management system 
must be able to control not only the start, rate and du- 
ration of injection, but should also be able to 4 
the injection rate throughout the injection period. A 
injection system capable of achipalaite these targets is 
discussed and a prototype system is described. 


127,941 


N91-15587/9/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 
A02 


Waertsilae Diesel International Ltd., Vaasa (Finland). 
Reliability and Its Determination for Medium Speed 
Diesel Engine Com ts. 

A. Silvonen, and S. Pisila. 1990, 20p 

In Technical Research Centre of Finland, Fatigue 
Design 1990 p 303-322. 


Continuously increasing power rates along with declin- 
ing fuel oil qualities imply the increase of the reliability 
of the materials design and fatigue dimensioning of the 
critical components of medium speed diesel engines. 
Two different approaches to reliability determination 
methods suitable for the full range of materials used in 
diesel engines are examined. The examples are an al- 
loyed grey iron cylinder liner and a ceramic piston 
crown. The calculated fatigue lifetimes for different 
modifications of these components are reported to 
correspond very well with the results obtained from 
engine tests. 
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PAT-APPL-7-603 052/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Dual Diaphragm Tank with Telltale Drain. 

Patent Application. 

W. C. Tuthill. Filed 25 Oct 90, 15p N91-13580/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A fluid storage and expulsion system comprising a tank 
with an internal flexible diaphragm assembly of dual 
diaphragms in back-to-back relationship, at least one 
of which is provided with a patterned surface having 
fine edges such that the diaphragms are in contact 
along said s without mating contact of surface 
areas to thereby form fluid channels which extend out- 
wardly to the peripheral edges of the diaphragms. The 
interior wall of the tank at the juncture of tank sections 
is formed with a circumferential annular recess com- 
prising an outer annular recess portion which forms a 
fluid collection chamber and an inner annular recess 
portion which accommodates the peripheral edge por- 
tions of the diaphragms and a sealing ring in clamped 
sealing relation therebetween. The sealing ring is per- 
forated with radially extending passages which allow 
any fluid leaking or diffusing past a diaphragm to flow 
through the fluid channels between the diaphragms to 
the fluid collection chamber. Ports connectable to 

pressure ey x are provided in the tank sections for 
pom of fluids to opposite sides of the diaphragm 
assembly. A drain passage through the tank wall to the 
fluid collection chamber permits detection, analysis 
and removal of fluids in the collection chamber. 
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AD-A229 612/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Gas Turbine 
Lab. 


56 VOL. 91, No. 11 


Air (APRA geese in Aero Propulsion Technolo- 


sep 89-31 Aug Aug 90. 

J. rept i, A. Epstein, M. Giles, E. Greitzer, and M. 
Martinez-Sanchez. 27 Sep 90, 30p AFOSR-A4 
Grant AFOSR-85-0288 


This research grant consisted of ten separate projects: 
(1) eT noise reduction through distortion 
amelioration; (2) Fluid mechanics of discrete passage 
diffusers; (3) Compressor stabilization through struc- 
tural feedback; (4) Linearized Euler solutions for turbo- 
machinery flutter and forced response; (5) Vortical flow 
behavior downstream of convoluted trailing edges; (6) 
Turbine blade tip forces; (7) Influence of inlet radial 
temperature distribution on turbine rotor heat transfer; 
(8) Effect of circumferential inlet distortion on the for- 
mation of turbine secondary flow vortices; (9) Inlet dis- 
tortion with application to STOVL; (10) Instability and 
distortion in multistage compressors. Keywords: Un- 
steady flow in turbomachines; Computational fluid me- 
chanics, Turbine aerodynamics; Heat transfer; Rotor 
dynamic instability; Active control of aeromechanical 
systems. 
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AD-P006 193/7/GAR PC A02/MF A01 
Air Force Wright Aeronautical Labs., Wright-Patterson 


FB, OH. 
Coming nawentien in Turbine Engine Technology. 
J. S. Petty, and R. E. Henderson. cSep 87, 10p 
This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
— — on 4-8 May 1987’, AD-A198 664, p1-1 
thru 1-10. 
Availability: This paper covered by copyright. 


A major change in turbopropulsion technology devel- 
opment philosophy is now being pursued by the US Air 
Force Wright Aeronautical Laboratories (AFWAL) 
which will provide revolutionary advancements in over- 
all operational ——— capability for future mili- 
aircraft and aerospace weapons systems. An his- 
torical perspective illustrates the significance of the 
advancements being pursued, with engine thrust-to- 
weight used as the principal performance future-of- 
merit. The High Performance Turbine Engine Technol- 
ies effort, an initiative un in 1982, is discussed. 
The overall goal of teh H T effort is to provide the 
advanced materials, innovative structural concepts 
and advanced aerothermodynamics to double turbo- 
propulsion capability by the year 2000. This is being 
accomplished through an ww. highly integrated 
technology development effort. The Aero Propulsion 
and Materials Laboratories within AFWAL are partners 
in this effort. 
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AD-P006 194/5/GAR PC A02/MF A01 
Rolls-Royce Ltd., Bristol (England). 

Optimisation of Military Compressors for Weight 
and Volume. 

K. R. Garwood. cSep 87, 7p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p2-1 


thru 2-7. 

Availability: This paper covered by copyright. 

The high pressure compression system for future fight- 
er engines has been projected at two different proven 
technology standards. For a given cycle of approxi- 
mately 175 Ibs and 25:1 overall pressure ratio, three 


compressors have been evaluated, ranging from a 
seven stage unit with medium loading, to a five and a 
four stage unit with high loading. Test data of the origi- 
nal research parent compressors and two project spe- 
cific units was commonised to the engine size and 
conditions. It is shown that apparent benefits between 
machines are negated and no significant advantage 
for lower work per stage could be identified at a given 
blading technology standard. Relative to the seven 
stage unit a weight advantage of 20% is gained by the 
adoption of a four stage unit, and is associated with an 
aerofoil count reduction of 15%. Introduction of higher 
specific strength already under development will 
enable a 8% weight reduction to the five stage com- 
pressor. Application of these advanced metals to a 
three stage compressor of higher loading has the po- 
tential of a unit weight reduction of 35% relative to the 
five stage machine. 
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AD-P006 195/2/GAR PC A03/MF A01 


Royal Aircraft Establishment, Farnborough (England). 
Examination of the = of Potential Advances 
in Component Technology for Future Military En- 


ines. 
fr R. Litchfield, and M. G. Philpot. cSep 87, 13p 
This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p3-1 
thru 3-13. 
Availability: This paper covered by copyright. 


The paper examines the prospects for major advances 
in gas turbine engine component technology over the 
next 20 years. For future military engines and aircraft, 
these advances could lead to considerably Nigher 
thrust/weight ratios than are currently available 
gains in engine performance resulting from various 
specific technology advances are outlined and their 
impact on the sizing and performance of a typical 
combat aircraft are considered. In conjunction with 
these future projections, an examination is also made 
of the influences of main engine cycle parameters, 
such as overall pressure ratio, ass ratio, and rating 
philosophy on the mass and performance of the air- 
craft/engine combination. (sdw) 
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AD-P006 196/0/GAR PC A03/MF A01 
Motoren- und Turbinen-Union G.m.b.H., Munich (Ger- 
many, F.R.). 

Application of Highly Loaded Single-Stage Mixed 
Flow Compressors in Small Jet-Engines. 

R. Moenig, K. D. Broichhausen, and H. E. Gallus. 
cSep 87, 11p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p5-1 
thru 5-11. 

Availability: This paper covered by copyright. 


The predominant requirements on small jet-engines 
are high power-to-weight ratio and low specific fuel 
consumption in combination with structural simplicity. 
The consequent demands on the compressor can be 
fulfilled either by a conventional two-siage unit or by an 
extremely loaded single stage. This single stage com- 
pressors has to be able to perform a sufficiently large 
mass flow and total pressure ratio. Consequently the 
application of a mixed-flow compressor with superson- 
ic flow at rotor- and stator-inlet (supersonic mixed-flow 
compressor) turns out to be advantageous. The con- 
ception of a jet-engine with a supersonic compressor 
demonstrates the significantly reduced sized com- 
pared to other engines of the same thrust class. 
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AD-P006 197/8/GAR PC A03/MF A01 
Calspan Advanced Technology Center, Buffalo, N 
Operation of Gas Turbine Engines in Dust-Laden 
Environments. 

M. G. Dunn, C. Padova, and R. M. Adams. cSep 87, 
16p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p8-1 
thru 8-16. 

Availability: This paper covered by copyright. 


Results are reported for a measurement program de- 
signed to investigate the performance deterioration of 
gas turbine engines and the associated auxiliary equip- 
ment difficulties when operating in dust-laden environ- 
ments. Three TF33 turbofan engines and one J57 tur- 
bojet en — have been tested with two different dust 
blends. The predominant damage mechanism in all of 
the engines was compressor blade erosion. The 
length of dust exposure time required to cause engine 
damage was dependent upon power setting and dust 
concentration. The turbine inlet temperature for these 
engines was too low to realize deposition of glassy ma- 
terial on the hot section components. The Environ- 
mental Control System (ECS) was monitored to ascer- 
tain the relative amount of ingested material and the 
size distribution of that makes its way to the ECS. A 
significant fraction of the dust is not centrifuged out of 
the flow and does end up in the control system air. 
These particles have a mean size on the order of 6 um. 
The engine parameters most indicative of degradation 
have been identified and are discussed. Even with an 
eroded compressor significant thrust can be generat- 





ed by unconventional operation of available compres- 
sor bleeds. 
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Research Phe on the Aerodynamics of a 
Highly Loaded Turbine Stage. 

R. G. Williamson, S. H. Moustapha, J. P. Huot, and 
U. Okapuu. cSep 87, 17p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p9-1 
thru 9-17. 

Availability: This paper covered by copyright. 


The paper brings together some of the main conclu- 
sions drawn from recent work in an on-going experi- 
mental program of research on teh aerodynamics of a 
highly loaded turbine stage. Detailed data have been 
secured relating to the aerodynamic performance of 
transonic nozzles of high turning angle (tested with two 
different outer wall contours) and the influence of the 
stage environment on such measurements. Further 
work addressed rotor performance (as affected by 
blade loading), and also overall stage performance. 
The ultimate objective of the work is the extension of 
turbine design methods to regimes combining high 
stage loadings with high pressure ratios, with special 
emphasis on small blade sizes. 
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AD-P006 199/4/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

= rimental Evaluation of a Translating Nozzle 
lewall Radial Turbine. 

Hy J. Roelke, and C. Rogo. cSep 87, 13p 

This article is from ‘Advanced Technology for Aero 

Gas Turbine Components: Proceedings of the Propul- 

sion and Energetics Panel Symposium (69th) Held in 

Paris, France on 4-8 May 1987’, AD-A198 664, p10-1 

thru 10-13. 

Availability: This paper covered by copyright. 


An experimental performance evaluation was made of 
two moveable sidewall variable area radial turbines. 
The turbine designs were representative of the gas 
generator turbine of a variable flow capacity rotorcraft 
engine. The first turbine was an uncooled design while 
the second turbine had a cooled nozzle but an un- 
cooled rotor. The design, fabrication and testing were 
carried out by Teledyne CAE under a series of govern- 
ment contracts. Performance measurements were 
taken over a turbine flow range of 2:1 in the Contrac- 
tor’s warm (121 C) air facility. The cooled nozzle tur- 
bine was evaluated both with and without coolant flow. 
The test results showed that the moveable nozzle wall 
is a viable and efficient means to effectively control the 
flow capacity of a radial turbine. Peak efficiencies of 
the second turbine with and without nozzle coolant 
were 86.5 and 88 percent respectively. These values 
are comparable to pivoting vane variable geometry tur- 
bines; however, the decrease in efficiency as the flow 
was varied from the design value was much less for 
the moveable wall turbine. The measured turbine per- 
formance over the entire flow range was within one 
point of the estimated turbine performance used in a 
previously conducted variable flow capacity engine 
analysis which showed significant fuel savings. Sever- 
al design improvements were identified which should 
increase the turbine efficiency one or more points. 
These design improvements include reduced leakage 
losses and relocating the vane coolant ejection holes 
to reduce mainstream disturbance. 
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AD-Poue 200/0/GAR PC A03/MF A01 
Motoren- und Turbinen-Union G.m.b.H., Munich (Ger- 
many, F.R.). 
Integrated Aero/Mechanical Performance Ap- 
proach to High ey Turbine Design. 
J. Hourmouziadis, and G. Albrecht. cSep a7, 12p 
This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p11-1 
thru 11-12. : 
Availability: This paper covered by copyright. 


Modern aero engine concepts set very high technolo- 
gy standards for the component design. This is particu- 
larly true for turbines getting smaller in an increasingly 
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hot environment. Precise control of the air system, the 
clearances and the deformations of the hardware 
become on important contributor to the overall per- 
formance and the life of the turbine. This situation 
gests attempting an integrated approach to the aero/ 
mechanical design. Analytical and experimental expe- 
rience from an advanced technology gas generator 
Programm is used to define the requirements on the 
engineering sciences involved. Some aerodynamic, 
performance and cooling problems to be solved in a 
common approach with the mechanical design for 
radial clearance control, hot gas path sealing and life 
are discussed. Attention is drawn to the interactions 
between these individual aspects of the design. 
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AD-P006 201/8/GAR PC A03/MF A01 
Royal Aircraft Establishment, F h (England). 
Design and Test of a High Blade High Work 
Capacity Transonic Turbine. 

R. C. Kingcombe, J. D. Bryce, and N. P. Leversuch. 
cSep 87, 17p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p12-1 
thru 12-17. 

Availability: This paper covered by copyright. 


A high rim speed turbine has been designed and 
tested at RAE Pyestock. A objective in the 
design was to achieve high aerodynamic efficiency at 
high work capacity by way of reduced stage loading - 
facilitated by high blade speed. The design includes 
three dimensional features such as a parabolic distri- 
bution of exit angle and compound trailing — lean 
on the nozzle guide vane and a thick 1008 highly ta- 
pered rotor blade - necessary in an sg be turbine = 
moderate blade stress. The paper describes 

design approach and presents and discusses wate. re- 
sults of cold flow rig tests undertaken at RAE Pyes- 
tock. Measurements included NGV and rotor blade 
surface static pressures as well as detailed traverses. 
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AD-P006 202/6/GAR PC A03/MF A01 
Rolls-Royce Ltd., Bristol (England). 
Advanced Techniques Employed in Blade Cooling 
Research. 
= —— C. Graham, and K. McNicholas. cSep 

, 13p 
This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p13-1 
thru 13-13. 
Availability: This paper covered by copyright. 


As the demand for improved performance of advanced 
gas turbine engine components continues, the envi- 
ronment within an engine, in which the turbine must 
operate, has become more hostile. The operating tem- 
peratures of turbines have increased such that not 
only the first stage, but in many cases the second 
stage requires some form of cooling. The design of an 
advanced cooling system for moderately cooled 
second stage blades was undertaken as part of a dem- 
onstrator project. The design process, involving com- 
plex computer modelling, and hot rig —s of the 
blades, is described in part 1 of this paper. The test 
results confirmed that substantial increases in cooling 
efficiency can be gained by introducing small scale tur- 
bulators into radial hole cooling systems. Part 2 de- 
scribes a development temperature measurement 
technique based on a video camera operating in the 
near infra-red region. The results of the video pyro- 
metry were validated from results obtained from a 
series of demonstrator hot rig tests. Also discussed 
are a number of problems relating to surface tempera- 
ture measurement, in particular, the method used to 
achieve artificially matured blade surfaces. 
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AD-P006 203/4/GAR PC A02/MF A01 
Stuttgart Univ. (Germany, F.R.). 

Unsteady Gas Flow through Stator and Rotor of a 
Turbomachine. 

K. M. Foerster. cSep 87, 10p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p14-1 
thru 14-10. 

Availability: This paper covered by copyright. 
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Panel Symposium (69th) Held i 
Paris, France on 4-8 May 1987’, AD-A198 664, p16-1 
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Rolls-R oe Ltd, Bristol (E Sesh ER 
lolis-Royce rist 
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VTOL Engine. 
1S" TLewi, TW. Mura, and. Stole. cSep 87 


10p 
This article is from ee Technology for Aero 
Gas Turbine its: Proceedings of the 
sion and Energetics Panel Symposium (69th) Heid in 
Paris, France on 4-8 May 1987’, AD-A198 664, p20-1 
thru 20-10. 
Availability: This paper covered by copyright. 
Plenum Chamber burning (PCB) continues as one of 
ee 

Assessments 0 


aircraft with a supersonic capability. 

Gu hans Goust tegen tatu tiaan-aie 
that higher levels of temperature rise than previously 
demonstrated will be required, coupled with the ability 
pepe ene ps Hap ana tert 


‘ ac’ 
of performance on the rig will now be followed by fur- 
ther demonstrations on the full engine. 
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Lucas Aerospace Ltd., Birmingham (England). Engine 
Systems Div. 
E) and Flow interfaces for Rapid 
eheat Controls. 


Response Electronic Ri 
T. C. Yates, and T. S. Smith. 
This article is from ‘Advanced 
Gas Turbine 
sion and Energetics Pane 
Paris, France on 4-8 May ier AD AISO 6¢ 664, ach -1 
thru 21-20. 
Wie 4 This paper covered by copyright. 


med On dan aecweain controls, including reheat controls, are 
electronic techniques and there are 

perm han Porn arte vr on the use of micr 
for this purpose. This paper addresses the problems of 
fuel pumping and metering which are associated with 
ital electronic reheat controls. A survey is carried 
out of various pumping options including main engine 
and reheat fuel pumping. A technical description of 
single, twin, and three pump systems, including roto- 
ic and positive displacement pumps is given to- 
gether with pt scent on the relative advantages and 
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disadvantages of the various options. A fuel flow inter- 
face designed for rapid response reheat control sys- 
tems is described. The application is a digital electron- 
ic control for a future bypass engine. Comparison is 
made between computer simulation of the control 
characteristics and test results on the hardware. The 
report concludes with some comments on likely future 
advances in reheat control systems. 
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AD-P006 207/5/GAR PC A03/MF A01 


General Electric Co., Cincinnati, OH. Aircraft Engine 


Perf 
Counter-Rotating Unducted Fan. 

T. J. Sullivan. cSep 87, 16p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p22-1 
thru 22-16. 

Availability: This paper covered by copyright. 


The aerodynamic performance of a scale-model, 
counter-rotating unducted fan has been determined 
and the results are discussed herein. Experimental in- 
vestigations were conducted using the scale-model 
propulsor simulator and uniquely- fan blades 
designed for a high disk loading at Mach 0.72, 35000 
feet altitude max climb condition, are aft-mounted on 
the simulator in a ‘pusher’ configuration. Data are com- 
pared with analytical predictions at the design point 
and show good agreement. 


GA PC A02/MF A01 
General Motors Corp., Indianapolis, IN. Allison Gas 
Turbine Div. 
Gear Systems for Advanced Turboprops. 
ner. cSep 87, 9p 

is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p23-1 
thru 23-9. 
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A new generation of transport aircraft will be powered 
by efficient, advanced turboprop propulsion systems. 
Systems that develop 5000 to 15,000 horsepower 
have been studied. Reduction gearing for these ad- 
vanced f stnpee systems is discussed in this paper. 
Allison Gas Turbine Division experience with the 5000 
horsepower reduction gearing for the T56 engine is re- 
viewed and the impact of that experience on advanced 

systems is considered. Gear system arrange- 
ments are analyzed, including single- and counter-ro- 
tation types. The reliability needs for component 
design and development are also considered. Allison’s 
experience and their research serve as a basis on 
which to characterize future gear systems that empha- 
size low cost and high reliability. 
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In the DFVLR Institute for Design Aerodynamics, linear 
and nonlinear analysis me’ is for flow fields around 
propellers have been developed. Two singularity 
methods are presented. In the first, a doublet point 
scheme has been formulated for the calculation of 
steady and unsteady loads on surfaces having helical 
motion in an incompressible medium, e.g. propellers in 
uniform and nonuniform inflows and counter rotating 
propellers. The second is a surface panel method for 
computations of steady subsonic flows around nee. 
ler blades moving in a compressible medium. The 
method has been extended for the prediction: of 
acoustic quantities. In order to predict the characteris- 
tics of transonic propeller flow fields, the DFVLR Euler 
code for solving the 3-D Euler equations has been ex- 
tended. The equations are formulated in a rotating car- 
tesian reference frame. The solution procedure is 
based on a finite volume method using an explicit 
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Runge-Kutta time stepping scheme. Numerical results 
for various propeller geometries are presented and 
compared with experimental data. 
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A number of different designs of propfan engines are 
now being defined by the main engine manufacturers 
in the world. Some of these designs require a reduc- 
tion gearbox between the LP turbine and the propfan; 
the propfan itself is conceived as single stage, variable 
pitch blade or double counterrotating stage variable 
pitch solution. In order to satisfy these requirements, 
the authors propose different mechanical arrange- 
ments of the reduction gearbox and, for given engine 
interfaces, compare their relative merits in order to 
eventually show the optimum solution. The compari- 
son is made on the basis of various aspects, namely: 
lightness, quietness, life, reliability fail safety and main- 
tainability. The analysis is carried out on the basis of 
the experience acquired by FIAT AVIAZIONE after 
thiry years of high level work on design, development 
and manufacturing of transmissions for aeronautical 
application. 
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A method enabling the computation of cascade pro- 
files from prescribed velocity distributions in a relative 
system is presented. The optimisation of the velocity 
distribution to attain definite values in parameters such 
as turning angle, chord length or profile thickness is 
also included. Comparisons between the inverse 
design method with various analysis programs for cas- 
cades in both absolute and relative systems show 
good agreement. High pressure ratios and mass flow 
rates are prerequisites to increase power density in tur- 
bomachines. The resulting high velocities with steep 
gradients between suction and pressure sides of the 
blades lead to supercritical flows with local supersonic 
regions. To avoid losses due to boundary layer separa- 
tion which frequently appears with shocks in the decel- 
erated region, a careful blade profiling is of utmost im- 
portance. In the sonic region, small changes of the 
profile contour lead to large changes in the velocity 
distribution thus making well known analysis methods 
laborious due to the many iterations. It is more effec- 
tive to prescribe velocity distributions, which can be 
optimised by boundary layer methods for low losses, 
and to use an inverse computation procedure that de- 
livers that appropriate profile contour. Only a few 
methods /4,5,6/ exist for transonic flows. 
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An experimental investigation of the influence of blade 
dihedral on the seco! flow in a two dimensional 
NASA 65-series compressor cascade is performed. 
Different inlet boundary layer thicknesses are used on 
the endwalls. Three different stacking lines have been 


chosen, namely a straight line inclined at 15, 25 and 
35, a circular arc and an elliptic arc. The incidence 
range up to stall has been investigated and the local 
beneficial effect on overall and secondary flow loss. 
Some limitations have to be accepted, depending on 
boundary layer thickness and incidence. 


127,964 

AD-P006 213/3/GAR PC A03/MF A01 
Hanover Univ. (Germany, F.R.). 

Possibilities for On-Line Surge Suppression by 
Fast Guide Vane Adjustment in Axial Compres- 


sors. 

W. Riess, and U. Bloecker. cSep 87, 15p 

This article is from ‘Advanced Technology for Aero 
Gas Turbine Components: Proceedings of the Propul- 
sion and Energetics Panel Symposium (69th) Held in 
Paris, France on 4-8 May 1987’, AD-A198 664, p31-1 
thru 31-15. 

Availability: This paper covered by copyright. 


The usual surge suppression regulation is realized by 
integration of a fixed limit-line into the regulation 
system at a safe distance to the stability limit of the 
compressor. Since additional reserves for deteriora- 
tion or fouling have to be included, an interesting part 
of the characteristic field with high efficiency is ex- 
cluded so from practical use. With appropriate means 
for detection of the onset of stall and surge and by fast 
response of the guide vane adjustment an adaptive 
system for surge suppression could be realized, which 
takes into account the actual state of the compressor. 
Experimental results for stall detection and for differ- 
ent modes of guide vane adjustment are presented. A 
six-stage axial compressor is equipped with fast acting 
guide vane adjustment in all stages. First experimental 
results are presented. 
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The steady inviscid flow through a radial compressor is 
computed by solving the 3-D Euler equations on both a 
H-type and O-type grid. The centered finite volume 
method with an explicit integration scheme is used to 
solve the equations. The numerical programmes were 
developed as a tool in the design process of new, high 
pressure radial compressors, with complex geometries 
and spitterblades. Special emphasis is placed on tran- 
sonic compressors, and the capability of predicti 
complex three-dimensional flows is demonstrated. 
Preliminary experience —_ Euler solver in design 
work is described with the future developments ex- 
pected on this subject. 
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The flow character of a 30 deg. backswept impeller is 
analyzed by means of the L2F-measurement tech- 
nique available at DFVLR. Significant cross flows, no- 
ticeable distortions of the through flow patterns and 
considerable velocity fluctuations are found inside the 
blade passages of the impeller. The distortions of the 
velocity patterns are smoothing towards the impeller 
exit. A detailed analysis of the measured data reveals 
the existence of two counterrotating channel vortices 
that are significantly influencing the overall flow char- 
acter. 
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The aerodynamic and mechanical design features of 
an advanced F100 compressor are The 
— “aneu were to increase the efficiency and 

ity, with simplifying the mechanical configu- 
ration in rear to reduce the number of parts. Test re- 
sults from a compressor rig and core engine are 
shown. Comparisons of the performance to the current 
F100 compressor are made. Results of testing with 
inlet pressure distortion are shown. Configuration fea- 
tures to improve reliability, durability, maintainability, 
and producibility are described. 
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A controlled diffusion rotor blade section was designed 
for a supercritical inlet Mach number of M1 =0.85 and 
a flow turning of 20. The blade section has been tested 
in a cascade wind tunnel under various inlet flow con- 
ditions and axial velocity density ratios. Detailed inves- 
tigation about transition and separation points were 
carried out at the design and at two off design inlet flow 
conditions. The results are presented and discussed. 
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Two forms of copper catalytic reactions (homogene- 
ous and heterogeneous) in hydrogen flames were 
found in a literature survey. Hydrogen atoms in flames 
recombine into hydrogen molecules through catalytic 
reactions, and these reactions which affect the timing 
of the combustion process. Simulations of hydr 
flames with copper contamination were conducted by 
using a modified general chemical kinetics program 
(GCKP). Results show that reaction times of hydrogen 
flames are shortened by copper catalytic reactions, 
but ignition times are relatively insensitive to the reac- 
tions. The reduction of reaction time depends on the 
copper concentration, copper phase, particle size (if 
copper is in the condensed phase), and initial tempera- 
ture and pressure. The higher the copper concentra- 
tion of the smaller the particle, the larger the reduction 
in reaction time. For a supersonic hydrogen flame 
(Mach number = 4.4) contaminated with ppm of 
gaseous copper species, the calculated reaction times 
are reduced by about 9%. Similar reductions in reac- 
tion time are also computed for heterogeneous copper 
contamination. Under scramjet testing conditions, the 
change of combustion timing appears to be tolerable 
(less than 5%) if the Mach number is lower than 3 or 
the copper contamination is less than 100 ppm. The 
higher rate the Mach number, the longer the reaction 
time and the larger the copper catalytic effects. 7 tabs., 
8 figs., 34 refs. 
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A nonintrusive method is described for flutter 
vibrations in unducted fan or propeller rotors and pro- 
vides detailed spectral results for two flutter modes of 
a scaled unducted fan. The measurements were ob- 
tained in a high-speed wind tunnel. A — rotor anda 
dual-rotor counterrotating configuration of the model 
were tested; however, only the forward rotor of the 
counterrotating configuration fluttered. 

strain n gages were used to obtain flutter frequency; op- 
tical data provided complete phase results and an indi- 
cation of the flutter mode shape through the ratio of 
the leading- to trailing-edge flutter amplitudes near the 
blade tip. In the transonic regime exhibited some fea- 
tures that are usually associated with nonlinear vibra- 
tions. Experimental mode shape and frequencies were 
compared with calculated values that included centrif- 
ugal effects. 
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This book is an institutional history of the NASA Lewis 
Research Center, located in Cleveland, Ohio, from 
1940, when Congress authorized funding for a third 
laboratory for the National Advisory Committee for 
Aeronautics, through the 1980s. The history of the lab- 
oratory is discussed in relation to the development of 
American propulsion technology, with particular focus 
on the transition in the 1940s from the use of piston 
engines in airplanes to jet propulsion and that from air- 
breathing engines to rocket technology when the Na- 
tional Aeronautics and Space Administration was es- 
tablished in 1958. The personalities and research phi- 
losophies of the people who shaped the history of the 
laboratory are discussed, as is the relationship of 
—_ Research Center to the Case Institute of Tech- 
nology. 
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A low pressure nuclear thermal rocket (LPNTR) is con- 
figured to meet the requirements of a nuclear stage for 
manned Mars exploration. Safety, reliability and per- 
formance are given equal consideration in selecting 
the stage configuration. Preliminary trade studies are 
conducted to size the engine thrust and determine the 
thrust chamber pressure. A weight breakdown and me- 
chanical configuration for the selected LPNTR con- 
cept are defined. A seven engine stage configuration is 
selected which gives a two engine out capability and 
eliminates the need for engine gimbaling. The stage 
can be ground assembled and launched as a unit in- 
cluding tankage for trans Earth injection and Earth or- 
bital capture. The tankage is configured to eliminate 
the need for an inert shield. The small engine will be 
cheaper to develop than a single engine providii - 
thrust, and will be compatible with stages for E 

bital, Lunar and deep space missions. Mission pl 
ses are presented with engine operation in a high 
thrust mode and in a dual range high thrust-low thrust 
mode. Mass savings over a reference NERVA stage 
are projected to be 45--55% for the high thrust operat- 
ing mode and 50--60% for the dual range mode. Po- 
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a wider range of fuels was resolved and in nthe 
R and D Test Plan submitted on 2/9/89. a 
the economic viability and universal acceptance of 
ernencecehanahae eblteataonnasteiinaas wee 
ate the widest of source fuels with minimal fuel 


preliminary investiga’ ects N 
slurry (CWS) fuels on the combustion in a GE single 
cylinder test engine was conducted. The followi 
conclusions are obtained from this i igation. Ail 
the test CWS fuels were successfully 


ith physical and chemical processes; 

two kinds of additives for OTISCA CWS; and burnout is 
not effected by ash or particle size within the test 
range. For each kind of CWS fuel, the detail 
parameters of the fuel injection system has to be com- 
patible. With sufficiently high fuel inj pressure, 
the 3 micron mean particle size OTISCA fuel burns 
faster than the 5 micron ones. For OTISCA fuel, the 
burn rate using Ammonium Lignosulfonate as additive 
is faster than using Ammonium itha- 
lene Sulfonate. Appendices contai 
lease, fuel characterization reports from two laborato- 

ries, general engine test data, and particulate size dis- 
tribution. 3 refs. 
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Use of oxygen-enriched combustion air in diesel en- 
gines can lead to significant improvements in power 
density, as well as reductions in particulate emissions, 
but at the expense of higher NO(sub x) emissions. 

gen enrichment would also lead to lower ignition 
delays and the opportunity to burn lower grade fuels. 
Analytical and experimental studies are being conduct- 
ed in parallel to establish the optimal combination of 
oxygen level and diesel fuel properties. In this paper, 
cylinder pressure data acquired on a single-cylinder 
engine are used to generate heat release rates for op- 
eration under various oxygen contents. These derived 
heat release rates are in turn used to improve the com- 
bustion correlation -- and thus the prediction capability 
-- of the simulation code. It is shown that simulated and 
measured cylinder pressures and other performance 
parameters are in good agreement. The improved sim- 
ulation can provide sufficiently accurate predictions of 
trends and magnitudes to be useful in parametric stud- 
ies assessing the effects of oxygen enrichment and 
water injection on diesel engine performance. Meas- 
ured ignition delays, NO(sub x) emissions, and particu- 
late emissions are also compared with previously pub- 
lished data. The measured ignition delays are slightly 
lower than previously reported. Particulate emissions 
measured in this series of tests are significantly lower 
than previously reported. 14 refs., 10 figs., 1 tab. 
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In response to the mandate in Annex 4 issued by the 
IEA Executive Committee on Alternative Motor Fuels, 
SYPHER:MUELLER International has gathered and 
collated an extensive range of data pertaining to the 
use of alcohol powered heavy-duty vehicles through- 
out the world. Collection of the data began in 1986. A 
series of reports has been issued to the committee 

iving successive updates of the situation, and identi- 

ing major trends and significant progress. This paper 
is the latest update, containing information current in 
1990. The most important events since the last report 
include: the introduction of several school buses into 
service as part of the extensive California “Safe 
School Bus Clean Fuel Efficiency Demonstration Pro- 
gram”; more Scania high-compression ethanol buses 
entering service in Stockholm; progressive withdrawal 
of the MAN buses at Seattle Metro Transit. The metha- 
nol buses will be re-engined with diesel motors; and 
resurgence of interest in alternatives to petroleum as a 
result of the Persian Gulf crisis and rapidly rising oil 
prices. Performing comparative analysis on the data 
has not been possible to the extent originally anticipat- 
ed, due to a number of factors. Many trial programs 
have been unwilling or unable to provide the range and 
quantity of data originally suggested. A variety of fuels 
are in use including methanol, ethanol, and blends in- 
corporating ignition enhancer additives. Some test 
trials are conducted on closed tracks under carefully 
controlied conditions. 
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The objective of this project is to develop a more com- 
prehensive understanding of the convective heat 
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transfer process in complex, unsteady turbulent react- 
ing flows, typical of those which occur in internal com- 
bustion engines. The specific area of research will be 
the representation of heat transfer in detailed multi-di- 
mensional Navier-Stokes models, and modeling of tur- 
bulent transport mechanisms. The detailed tasks will 
include a review of relevant prior work. Based on this 
review, and original work done under this contract, 
several modeling approaches will be formulated and 
further studied and tested. The tests will be carried out 
on flow cases which have relevance to engine flows, 
and for which reliable experimental data exist. Such 
data will be sought and identified. The analytical stud- 
ies will lead to the determination of the best modeling 
approaches to be used for heat transfer simulation in 
internal combustion engines. Following that, a detailed 
study will be carried out of spatial and temporal heat 
flux distribution in a representative engine. This will be 
complemented by a parametric study of engine heat 
transfer dependence on intake flow details, combus- 
ee chamber geometry, engine speed and engine 
load. 
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A 4-stroke Otto engine with continuous petrol injection 
was used to perform studies on methods for influenc- 
ing the scatter of pressure course from one cycle to 
the next by varying parameters in the ignition system, 
exhaust gas delivery and swirl. The variation coeffi- 
cients of maximum pressure, maximum pressure rise 
and of indicated work/working volume, the standard 
deviation of the position of maximum pressure, and 
energy conversion steps were used to assess scatter. 
The methods used were prolongation of ignition spark 
duration of a central spark plug system, a spark-plug 

shortening the ignition phase, a throttle system 
separate from the cylinder, and formation of swirl; 
these methods were shown to reduce the scatter of 
the operating characteristics. The author provides data 
on the test methods used, test stand set-up, measure- 
ment data collection and evaluation, and on the vari- 
ations of ignition parameters and flow. (HW). 
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Stirling Thermal Motors, Inc., (STM) has been develop- 
ing a general purpose Heat Pipe Gas Combustion 
System (HPGC) suitable for use with the STM4-120 
Stirling engine. The HPGC consists of a parallel plate 
recuperative preheater, a finned heat pipe evaporator 
and a film cooled gas combustor. A principal compo- 
nent of the HPGC is the heat pipe evaporator which 
collects and distributes the liquid sodium over the heat 
transfer surfaces. The liquid sodium evaporates and 
flows to the condensers where it delivers its latent 
heat. The report presents test results of endurance 
tests run on a Gas-Fired Stirling Engine (GFSE). Tests 
on a dynamometer test stand yielded 67 hours of 
ss og operation at power levels over 10 kW (13.5 hp) 
with 26 hours at power levels above 15 kW (20 hp). 
Total testing of the engine, including both motoring 
tests and engine operation, yielded 245 hours of 
engine run time. 


Rocket Engines & Motors 
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New Method of Making Advanced Tube-Bundle 
Rocket Thrust Chambers. 

J. M. Kazaroff, A. J. Pavli, and G. A. Malone. 1990, 
15p NAS 1.15:103617, E-5723, NASA-TM-103617 
Presented at the 1990 Jannaf Propulsion Meeting, 
Anaheim, CA, 3-5 Oct. 1990. 


An improved method of fabrication rocket chambers 
for future space applications is described. Included are 
fabrication demonstrator and test chambers produced 
by this method. This concept offers the promise of im- 
proved cyclic life, reusability, and performance. The 

lormance is improved because of the enhanced en- 
thalpy extraction. The improved cyclic life, reusability, 
and reliability is improved because of the structural 
compliance inherent in the construction. The method 
of construction involves the forming of the combustion 
chamber by a tube-bundle of high conductivity copper 
or copper alloy tubes and the —s of these tubes 
by a unique electroforming operation. Furthermore, the 
method of fabrication reduces chamber complexity by 
incorporating manifolds, and structural stiffeners while 
having the potential for thrust chamber cost and 
weight reduction. 
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maa Aerojet, Sacramento, CA. Aerojet Propulsion 
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Orbital Transfer Vehicle Oxygen Turbopump Tech- 

nology. Volume 2: Nitrogen and Ambient Oxygen 

Testing. 

Final Report. 

R. J. Brannam, P. S. Buckmann, B. H. Chen, S. J. 

Church, and R. L. Sabiers. Dec 90, 158p NAS 

. Pe ‘.. AEROJET-2459-56-1-V-2, NASA-CR- 


Contract NAS3-23772 


The testing of a rocket engine oxygen turbopump 
using high pressure ambient temperature nitrogen and 
oxygen as the turbine drive gas in separate test series 
is discussed. The pumped fluid was liquid nitrogen or 
liquid oxygen. The turbopump (TPA) is designed to op- 
erate with 400 F oxygen turbine drive gas which will be 
demonstrated in a subsequent test series. Following 
bearing tests, the TPA was finish machined (impeller 
blading and inlet/outlet ports). Testing started on 15 
February 1989 and was successfully conciuded on 21 
March 1989. Testing started using nitrogen to reduce 
the ignition hazard during initial TPA checkout. The Hy- 
drostatic — System requires a Bearing Pressur- 
ization System. Initial testing used a separate bearing 
supply to prevent a rubbing start. Two test series were 
successfully completed with the bearing assist sup- 
plied only by the pump second stage output which en- 
tailed a rubbing start until pump pressure builds up. 
The final test series used ambient oxygen drive and no 
external bearing assist. Total operating time was 2268 
seconds. There were 14 starts without bearing assist 
and operating speeds up to 80,000 rpm were ed. 
Teardown examination showed some smearing of sil- 
verplated bearing surfaces but no exposure of the un- 
derlying monei material. There was no evidence of 
melting or oxidation due to the oxygen exposure. The 
articulating, self-centering hydrostatic —" exhibit- 
ed no weeny | load or stability problems. The only 
anomaly was higher than predicted flow losses which 
were attributed to a faulty ring seal. The TPA will be 
refurbished prior to the 400 F oxygen test series but its 
condition is acceptable, as is, for continued operating. 
This was a highly successful test program. 
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B. Palaszewski. Jan 91, 13p NAS 1.60:3065, E-5542, 
NASA-TP-3065 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, FL, 16-18 Jul. 1990; Sponsored in Part by 
Aiaa, Asme, Sae, and Asee. 


Propulsion: 


To transport lunar base elements to the Moon, large 
high-energy propulsion systems will be required. Ad- 
vanced propulsion systems for lunar missions can sig- 
nificantly reduce launch mass and increase the deliv- 
ered payload, resulting in significant launch cost sav- 
ings. In this report, the masses in low Earth orbit (LEO) 
are compared for several propulsion systems: a. 
tetroxide/monomethyl hydrazine (NTO/MMb), 
oxygen/methane (02/CH4), oxygen/hydrogen (O2/ 





H2), and metallized O2/H2/Al propellants. Also ad- 
ones are payload mass increases enabled with 
a lems; system in issues involving the 
engine thrust levels, engine commonality between the 
transfer vehicle and the excursion vehicle; the number 
of launches to place the lunar mission vehicles into 
peg and Lonny ~4 of = lunar — — 
rom a si ce Transportation System-Car 
(STS-C) flight. " 
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Dovelsgment of an integrated Bem Approach for 
Hot Fluid Structure interaction. 
Annual Report, Nov. 1989 - Nov. 1990. 
G. F. Dar 7 P. K. Banerjee, and Y. Shi. Nov 90, 
158p NAS 1.26:187675, NASA-CR-187675 
Contract NAG3-712 


A comprehensive boundary element method is pre- 
sented for transient thermoelastic analysis of hot sec- 
tion Earth-to-Orbit engine components. This time- 
domain formulation requires discretization of only the 
surface of the component, and thus provides an attrac- 
tive alternative to finite element analysis for this class 
of problems. In addition, steep thermal gradients, 
which often occur near the surface, can be captured 
more readily since with a boundary element approach 
there are no shape functions to constrain the solution 
in the direction normal to the surface. For example, the 
circular disc analysis indicates the high level of accura- 
cy that can be obtained. In fact, on the basis of re- 
duced modeling effort and improved accuracy, it ap- 
pears that the present boundary element method 
should be the preferred approach for general prob- 
lems of transient thermoelasticity. 


127,984 


N91-15565/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Overview of Space Propulsion Systems for Identi- 
fying Nondestructive Evaluation and Health Moni- 
toring Opportunities. 

E. R. Generazio. 1991, 43p NAS 1.15:103614, E- 
5614, NASA-TM-103614 

Prepared for Presentation at the Jannaf Nondestruc- 
tive Evaluation Subcommittee Meeting, Space Issues 
Panel, Kennedy Space Center, Fl, 14-16 May 1991. 


The next generation of space propulsion systems will 
be designed to incorporate advanced health monitor- 
ing and nondestructive inspection capabilities. As a 
guide to help the nondestructive evaluation (NDE) 
community impact the development of these space 
propulsion systems, several questions should be ad- 
dressed. An overview of background and current infor- 
mation on space propulsion systems at both the pro- 
grammatic and technical levels is provided. A frame- 
work is given that will assist the NDE community in ad- 
dressing key questions raised during the 2 to 5 April 
1990 meeting of the Joint Army-Navy-NASA-Air Force 
(NDEs) ondestructive Evaluation Subcommittee 
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Low-Noise Nozzle Valve. 

Patent. 

H. S. Gwin, and J. Aaron. Filed 7 Sep 89, patented 
18 Sep 90, 8p N91-14563/1, PAT-APPL-7-404 290 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A low noise, variable discharage area, valve is con- 
structed having opposed recesses within which a pair 
of gates are slidably disposed. Each of the gates is 
provided with upstream edges having a radius thereon, 
the radius enabling smooth, accelerated, low noise 
flow there between. The gates are further provided 
with tracks along each side, which in turn slide along 
splines set in the side walls of the valve. A threaded 
rod which rotates in a threaded insert in a rear wall of 
each of the gates, serves to move the gates within 
their respective recesses. 
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Proposed and De- 
modulation for the DREO Radio Test Bed. 
Technical rept. 
A. H. Mudry. Mar 90, 24p Rept no. DREO-TN-90-13 


A Radio Test Bed (RTB) is currently being developed 
for DREO under contract. The test bed is to serve as a 
powerful general purpose laboratory instrument for the 
generation and demodulation of non exotic communi- 
cations signals found in the tactical environment. The 
system will interface with the DREO Communications 
Jamming Simulator to allowing jamming studies to be 
performed on various communications signals. The 
system will have the capability of generating and de- 
modulating the following si M, FM, USB, and 
LSB. A method has been ised to incorporate the 
generation and demodulation of data modulated Fre- 
quency Shift Keyed (FSK) signals into the FTB. The 
modulation technique involves using a baseband data 
signal to directly frequency modulate an RF carrier. 
Demodulation is achieved by using the FM demodula- 
tor of the RTB. Some signal conditioning is required, 
but the FSK generation and demodulation scheme has 
the capability of being easily and inexpensively imple- 
mented in the RTB while it is still under construction. 
The proposed method has been tested at DREO ex- 
cellent results. Canada. (rh) 
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Basis for a Command, Control and Communica- 
— (C3) System Architecture for the Argentine 


rmy. 
Master s thesis. 
J. C. Maidana. Mar 90, 61p 


This thesis represents an initial effort to define the 
characteristics of a command, control, and communi- 
cations (C3) architecture. It provides a basic under- 
standing of the command and control process, com- 
mand, control and communications architecture, and 
command, control and communications system ana- 
lyzed from the point of view of an information system. 
The ultimate goal of this thesis is to introduce the basic 
concepts of C2 process, C3 architecture and C3 
system to the Argentine Army. (RH) 
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Propagation Assessment and Tactical Decision 


J. H. Richter. cSep 89, 8p 

This article is from ‘Operational Decision Aids for Ex- 
— or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p2-1 thru 2-8. 

Availability: This paper covered by copyright. 


The evolution of real time electromagnetic/electro- 
optic propagation assessment systems for the US 
Navy is reviewed and applications of such systems to 
the development of Tactical Decision Aids (TDAs) are 
described. 
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Decision-Aid Design Factors in Connection With 
HF Communication and Emitter Location Disci- 


plines. 

J. M. Goodman. cSep 89, 9p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p9-1 thru 9-9. 

Availability: This paper covered by copyright. 

The advance of micro-computer technology, the grow- 
ing sophistication of specified propagation models, 
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cc at long gths via graphi- 
pe aueee of signal strength and signal to noise over 
individual propagation paths and over large 
cal areas. The propagation assessment 


separately or in sequence depending on the applica- 
tion. The execution of these individual programs for 
purposes of obtaining coverage maps can be set up by 
a driver program which automates the process. At the 
present time, this driver program i the se- 

quencing of the programs via Digital Equipment’s VAX 
VMX control language. 
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A H. i eae WeSep 08, 10 89, 10p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p11-1 thru 11-10. 

Availability: This paper covered by copyright. 


Within NATO’s area of operations, high frequency (HF) 
channels exhibit an inherently variable capacity. Fur- 
thermore there is also a wide geographical variety of 
noise sources; in North America atmospheric noise is 
significant whilst, in Western Europe, a dominant noise 
source is co-channel interference. A communications 
system which can operate across this whole region 
needs to be both highly adaptive and have a real-time 
channel evaluation (RTCE) capability. To allow a 
system to manage multiple adaptive components in an 
optimum manner whilst the system configuration and 
RTCE data vary, a multi-functional regime is proposed. 
This paper describes the design and implementation 
of such an adaptive, multi-functional communications 
system. 
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Hybrid PE-Ray-Mode Formulation of High Fre- 
quency in a Bilinear Tropospheric 
Surface 


T. Ishihara, and L. B. Felsen. cSep 89, 15p 
ol aes is from ‘Operational Decision Aids for Ex- 
emmy ovhe itigating Electromagnetic Propagation Ef- 
D-A215 917, p17-1 thru 17-15. 
Availability, This paper covered by copyright. 


Prediction of signal strengths due to high frequency 
sources in the presence of a tropospheric surface or 
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elevated duct poses a problem of substantial complex- 
ity because the propagation environment is generally 
heterogeneous in height as well as in the lateral 
domain. A prediction algorithm should not only furnish 
adequate accuracy but also incorporate a parametriza- 
tion in terms of physical observables so that the output 
can be properly interpreted. Relevant physical obser- 
vables include ray fields, normal (trapped) and leaky 
mode fields, and beam-like (parabolic) propagators. 
These observables are employed here in self-consist- 
ent hybrid combination to mode! propagation in a later- 
ally hoi neous surface duct with bilinear refractive 
index profile in height. A reference solution, which has 
been generated by normal and leaky mode summa- 
tion, is interpreted qualitatively in terms of the corre- 
sponding ray field plot. Work is in progress on a quanti- 
tative reconstruction of the reference data via the 
hybrid algorithm. 
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Parabolic Equation Approach to Predicting Tropo- 

spheric Propagation Effects in Operational Envi- 

ronments. 

G. D. Dockery, and E. R. Thews. cSep 89, 9p 

plot article is from ‘Operational Decision Aids for Ex- 
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eon D-A215 917, p18-1 thru 18-9. 

Availability: This paper covered by copyright. 


The Electromagnetic Parabolic Equation (EMPE) prop- 
agation program, which was developed at The Johns 
Hopkins University Applied Physics Laboratory (APL), 
has been demonstrated to predict accurately the prop- 
agation of electromagnetic energy energy in environ- 
ments with complicated refractivity characteristics. 
The validation and application of EMPE have also ne- 
cessitated the development of new atmospheric 
measurement techniques as well as methods for rep- 
resenting realistically the range variations of refracti- 
vity structures. In this paper, a brief description of the 
parabolic equation approach and solution technique is 
first presented; comparisons with other propagation 
models are included. The measurement techniques 
that have been used to obtain accurate, high-resolu- 
tion refractivity data are then discussed. Examples of 
how such refractivity data, in conjunction with a refrac- 
— range-interpolation algorithm, have been used in 

MPE to obtain good agreement with measured signal 
levels are also presented. The problem of developing 
a useful decision aid for operational systems based on 
the EMPE program is then addressed. 
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The use of parabolic wave equation codes to model 
tropospheric radio propagation is rapidly gaining popu- 
larity. To properly implement these powerful tech- 
niques into radar performance assessment models, re- 
quires a detailed understanding of the inherent errors 
in the parabolic approximation. This paper examines 
three major sources of error in split-step parabolic 
equation solvers: (1) approximation of the elliptic wave 
operator by a parabolic operator, (2) truncation error in 
the formal parabolic solution, and (3) truncation error 
in the split-step operator. These errors are discussed 
in the context of operational codes. 
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Forecasting System Using the Parabolic Equation 
plication to Surface-to-Air Propagation in the 

Presence of Elevated Layers. 

K. H. Craig, and M. F. Levy. cSep 89, 13p 

This article is from ‘Operational Decision Aids for Ex- 
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The parabolic equation approach to clear-air propaga- 
tion modelling overcomes many of the difficulties as- 
sociated with ray and mode theory methods. A parabo- 
lic equation model has been implemented on a PC 
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based system using a transputer to carry out the com- 
putationally intensive numerical integrations. The 
model has been used from VHF to millimetric frequen- 
cies and applied to evaporation duct and elevated duct 
problems. The latter are important for surface-to-air 
propagation and have been difficult to solve because 
of the complicated structure of the layers. A case study 
of an elevated duct caused by anticyclonic subsidence 
shows the importance of up-to-date meteorological 
data from a wide geographical area. A full-wave calcu- 
lation of the wideband properties of the propagation 
channel illustrates the possibilities opened up by the 
new model. The frequency selective effects can be 
large, and are sensitive to the small-scale structure of 
the ducting layers. 
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Evaporation ducting can have an important influence 
on the propagation of electromagnetic waves. The de- 
pendence of those ducting conditions on geographic 
location requires an estimate of occurrence and ef- 
fects of ducting in various areas. Duct height statistics 
using long term statistical meteorological data in com- 
bination with propagation models are used for this pur- 
pose. In this paper, Jeske’s propagation measure- 
ments (1) during 1961 at the German coast of the 
North Sea were taken and compared with the calculat- 
ed results from the combination of the statistical 
weather data base and the propagation models, as 
well as another measurement program performed in 
Greece (2). A brief description of the models is fol- 
lowed by an example of the results of the Greek meas- 
urements. The German experimental data and duct 
height distributions for that region are described. Final- 
ly the results of measurements and calculations are 
discussed. A good agreement was found between 
measured propagation data and predictions based on 
climatological averages. 
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Accurate and easy-to-use systems are now available 
to measure the refractive index structure in the tropo- 
sphere. Combined with an efficient package for solving 
Maxwell's equations for radiowave propagation based 
on the Parabolic Equation Method, they provide a pow- 
erful tool for real time forecasts of anomalous propa- 
gation. Quantitative field-strength predictions can be 
obtained in a few minutes from measured meteorologi- 
cal profiles, on a desk-top computer. However, meas- 
urement errors inevitably lead to variability in the pre- 
dictions, which should be seen in a stochastic light. 
Some examples based on experimental data are pre- 
sented, at X-band and in the millimetre wave part of 
the spectrum, as well as a sensitivity analysis using 
statistical simulations. The Parabolic Equation Method 
copes well with noisy refractivity data, and the predic- 
tions are fairly insensitive to radiosonde errors. 
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Numerous path loss calculation models have been de- 
veloped for links employing forward scatter propaga- 
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tion. Variances in propagation loss prediction between 
these models and the loss experienced when a link is 
actually established arise because of the manner in 
which the models represent the large variety of ab- 
sorbers and reflectors present in the actual terrain. A 
method to enrich a model with actual measurements 
that produces a more accurate method of predicting 
propagation loss is described. The method is based 
upon selecting a surrogate section of terrain for the 
actual terrain over which a propagation loss determi- 
nation is desired, then measuring the forward scatter 
loss variation through this surrogate terrain. The loss 
value is then used as a factor in the simplified mathe- 
matical model used for the desired prediction. Exam- 
ples are given of the use of this technique to assist in 
the design and implementation of a wide area VHF/ 
UHF radio network serving a large fleet of mobile units. 
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HF backscatter sounders offer the perspective of real- 
time sensing of ionospheric radio propagation condi- 
tions in an extended area. However, to this data, diffi- 
culties are experienced with the interpretation of 
sounding data, which places a severe limit on the oper- 
ational use of these sounders. The French National 
Telecommunications Research Centre is constructing 
a sounder of original design. We evaluate the new pos- 
sibilities for data interpretation offered by this system 
and discuss possible operational implications. 
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A method for predicting the performance of High Fre- 
quency (HF) digital voice transmission is described. 
The method takes into account the effects of multipath 
propagation and signal processing techniques which 
exploit the multipath to achieve improved perform- 
ance. A propagation prediction model which provides 
the necessary multipath and signal-to-noise ratio sta- 
tistics is also described. 
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One of the most important potential problems with 
modern military systems which utilize spacecraft in 
various ways is the effect of the ionosphere on the 
radio signals which pass to and from the spacecraft. 
Such systems include active communications and 
navigation satellites as well as both ground-based and 
potential space-based ranging systems. The major ef- 
fects the ionosphere can have on such systems are 
the additional time delay the electrons in the earth’s 
ionosphere add to the free space path delay, the short 
term rate of change of this additional delay, amplitude 
scintillation or fading effects the signal encounters due 
to irregularities in the ionosphere, and Faraday rotation 
of linearly polarized radio waves transmitted through 
the ionosphere. The US Air Force’s Air Weather Serv- 
ice is acre O modern trans-ionospheric sensing 
system, called TISS, which will consist of a number of 
stations located throughout the world, making reali 
time measurements of the time delay of the ionos- 
phere, and its rate of change, as well as amplitude 





scintillation, along several different viewing directions 
from each station. 
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The use of passive sensing for derivation of HF system 
control data has advantages over active techniques 
from both tactical and spectrum conservation points of 
view. In this paper methods are described by which 
pg data may be from passive sensing of the 

F spectrum. Data derived using these techniques 
+ th be used in the operational decision process to 
control automated hf communication systems. The 
techniques described are facilitated by the availability 
of powerful, low-cost signal processors and fast tuning 
receivers allowing a high level of signal processing to 
be performed in real time. 
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Communication Overview Program (COP). 
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fects, AD-A215 917, p37-1 thru 37-8. 

Availability: This paper covered by copyright. 


In establishing a communications system for fulfilling a 
given mission requirement, multiple levels of decision- 
making processes are encountered. The decision 
making process at the lowest level, such as subsystem 
design and component specification can be accom- 
plished by known routines and procedures, or even by 
computer packages known as CAD. The middle level 
of decision-making involves professional articulation 
as the processes generally involve trade-off’s and opti- 
mization. As such, engineering prejudice, preference 
and experience play a significant role. The highest 
level of decision making, because of its nature, — 
ally is more policy oriented rather than technically ori- 
ented. In this level, a broad view including the back- 
ground, the finance, priority and other administrative 
concerns are included for decision. The unfortunate 
part of this is that the decision makers often do not 
have the necessary insight in making a proper techni- 
cal decision which has a profound and unequivocal 
impact on the implementation at lower levels. The 
Communication Overview Program (COP) is being de- 
veloped to provide an electromagnetic assessment 
tool to be used in planning and implementing C3 and 
data transmission systems under the Army 21 Con- 
cept. 
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Effect of Oblate Sphercidal Drops on Rain Attenu- 
ation at 94 GHz: C ison Bet Theory and 
Experiment. 

W. P. Keizer. cSep 89, 10p 

This article is from ‘Operational Decision Aids for Ex- 
— or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p44-1 thru 44-10. 

Availability: This paper covered by copyright. 


Rain induced attenuations for horizontally and vertical- 
ly polarized waves at 94 GHz have been measured on 
a 935m link and compared with theoretical predictions. 
During the experiment which covered a period of two 
years also the raindrop size distribution along the prop- 
agation path was recorded. The theoretical predictions 
were based on the actually measured raindrop size 
distributions and assumed both spherical and spheroi- 
dal shapes for the raindrops. The calculations for 
oblate spheroidal raindrops showed that horizontally 
polarized waves are more attenuated by rain than ver- 
tically polarized waves. It was also found that the Mie 
scattering theory for spherical raindrops underesti- 
mates the rain attenuation for both polarizations. The 
comparison of the measured rain attenuation results 
with the predictions confirmed completely the outcome 
of the theoretical calculations. A remarkable improve- 
ment in the accuracy of rain attenuation modelling for 





horizontal and vertical polarization was noted when a 
spheroidal drop shape was taken into account instead 
of the spherical shape. 
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Doppler oun Effect in HF Multitone 
Dats ota Modem. 


Y. Sonlur. Sep 89, 8p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p45-1 thru 45-8. 


Digital communications over High Frequency radio 
channels are getting important in recent years. Current 
HF requirements are for data transmission at rates 2.4 
kbps or more to accommodate computer data links 
and digital secure voice. HF modems which have been 
produced to meet these speeds are two types; serial 
modems and parallel modems. On the other hand, the 
HF sky-wave communication medium, the ionosphere, 
has some propagation problems such as multipath and 
Doppler shift. In this paper, the effect of Doppler shift 
in a parallel modem which employs Differential Quad- 
rature Phase Shift Keying (DQPSK) modulation is con- 
sidered and a correction method to mitigate the Dopp- 
ler Shift effect is introduced. 
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Weather Satellite and Computer S Oe te 
proaches to Assessing Propagation Over Marine 
Environments. 

J. S. Rosenthal, R. A. Helvey, S. W. Lyons, A. D. 
Fox, and R. Szymber. cSep 89, 15p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p47-1 thru 47-15. 

Availability: This paper covered by copyright. 


Exploiting electromagnetic propagation in the Navy’s 
marine environment requires an ability to assess and 
predict atmospheric refractive structure over the 
ocean. Efforts have been underway to develop such 
capabilities by correlating duct existence, height and 
intensity to synoptic and mesoscale weather features. 
In addition to the latter conventional parameters, me- 
teorological satellite data, through pattern recognition 
has been valuable in inferring important aspects of 
ducting conditions. More recently, a technique was de- 
veloped to derive duct height information directly from 
computer-processed infrared (IR) satellite data over 
ocean regions capped by stratified low clouds. This ap- 
proach, still in development, also provides a means of 
measuring the horizontal variability of duct height 
which is crucial to determining the appropriateness 
and useability of various propagation models for pre- 
dicting systems performance. Inferring the impact of 
horizontal variability over the ocean has been facilitat- 
ed by use of range-dependent raytrace techniques 
which allow inputs from such diverse sources as local 
radiosonde observations; predicted marine layer depth 
(from a mixed-layer mesoscale model); and duct 
heights derived from the satellite-IR duct technique. 
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OPO: A Technique for Predicting Propagation 
and Modem Performance of Digital Troposcatter 
Systems. 

S. A. Parl. cSep 89, 9p 

This article is from ‘Operational Decision Aids for Ex- 
nena or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p48-1 thru 48-9. 

Availability: This paper covered by copyright. 


In this paper we present the capabilities of a PC-based 
decision aid for digital troposcatter link engineering. 
The program includes propagation effects such as 
multipath and spatial diversity, as well as adaptive 
modem performance, transmitter emission control fil- 
tering, etc. The model uses the existing NBS method 
for predicting long term effects and for short-term 
effect below 1 GHz. Above 1 GHz it uses a turbulent 
volume — model. It uses numerical integration 
whenever possible to avoid coarse analytical approxi- 
mations. A key function is its ability to evaluate ad- 
vanced diversity receiver and modem techniques. A 
predecessor of this program has been used by the 
USAF to evaluate and engineer current and planned 
digital troposcatter links. The objective of this software 
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pe gh is to provide a tool for troposcatter link 
design, diversity design, and for analysis of existing 
sible in the fi am is intended to be as precise as pos- 

in In 
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Modelling for Frequency Assign- 
ment in Radio 

J. P. Linnartz. cSep 89, 10p 

This article is from ‘ 


—_ lectromagnetic 
rAoAzisaty p49-1 thru 49-10. 


Availabilty: This paper covered by copyright. 
An account is given of —_ in aging UHF- 
tion models for the North 


farmland. A few empirical results on the relevance of 
modelling the interaction between diffraction and 
groundwave propagation are discussed. However, the 
Paper mainly focusses on (statistical) methods used to 
select appropriate models, rather than going into the 
(physical) details of propagation mechanisms. Since 
local variability of the field strength prohibits prediction 
of the feasibility of radio relay links with absolute xe 
ability, (static) diversity tests are recommended t 
avoid antenna positioning in local multipath nulls. It i is 
shown that such antenna position tests are only worth- 
while if the propagation model forecasts local mean 
signal powers with sufficient reliability. 
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Pattern Recognition Techniques Applied to the 
NASA-ACTS Order: 


K. C. Allen. cSep 89, — 

This article is from ‘Operational Decision Aids for Ex- 

fag or Mitigating Electromagnetic Propagation Ef- 
D-A215 917, p50-1 thru 50-11. 

Availability: This paper covered by copyright. 


The National Aeronautics and Space Administration 
(NASA) is planning to launch an Advanced Communi- 
cation Technology Satellite (ACTS). This satellite will 
use several methods to adaptively mitigate the effects 
of fading due to rain in its 20- and 30-GHz links. A deci- 
sion algorithm is needed to control the implementation 
of these mitigating techniques. The use of a learning 
pattern recognition algorithm as the solution to this 
problem is explored here. The algorithm is applied to 
data simulating fading on a slant path through the at- 
mosphere at 20 and 28.8 GHz. The data were scaled 
from data measured on a 1-km path at 28.8 GHz in 
Hilo, Hawaii. The sole cause of fading in the data was 
attenuation due to rainfall on the path. The results indi- 
cate, at least for the test data, that the use of the most 
recently measured value of the received signal level 
(RSL), is adequate for predicting the future RSL and 
can be used to decide when the mitigating oe 
should be used. More complicated 

on linear combinations of previous RSL smngien do 
not perform significantly better than the simple previ- 
ous value approach. 
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FTZ HF Propagation Model for Use on Small Com- 

puters and Its Accuracy. 

T. Damboldt, and P. Suessmann. cSep 89, 10p 

This vant ftiga aac tional Decision Aids for Ex- 
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In the first part of the paper (sections 1 to 6) a self- 
contained method of estimating the critical frequency 
and the height of the ionosphere is described. This 

method was implemented in the computer program 
FTZMUF2. The accuracy of the method tested against 
the CCIR-Atlas (Report 340) yielded an average differ- 
ence of less than 0.1 MHz and a standard deviation of 
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2.3 MHz. In the second part of the paper (sections 7 to 
13) the FTZ HF field-strength prediction method is de- 
scribed which is based on the systematics found in 
previously field-strength data and implemented in a 
field-strength formula based thereon. The accuracy of 
the method - when compared with about 16,000 meas- 
ured monthly medians contained in CCIR data bank D- 
equals that of mainframe computer predictions. The 
average difference is about 0 dB and the standard de- 
viation is about 11 dB. 
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eristics of the HF Radio Channel and Its In- 
Modern HF Data Communication 


em Design. 
D. Borgmann, and J. Lindner. Sep 89, 12p 
This article is from ‘Operational Decision Aids for Ex- 
9 or Mitigating Electromagnetic Propagation Ef- 
D-A215 917, p51-1 thru 51-10. 


A basic requirement for the design and realization of 
modern HF data communication systems is the de- 
tailed analysis and modelling of the transmission 
medium. The paper describes, how this analysis and 
modelling of the HF radio channel influences the 
design of such data communication systems. The first 
part of the paper is concerned with a description of the 
characteristics of the HF radio channel by parameters 
like multipath and Doppler spread and its variation with 
time, short and long term statistics, variation of useful 
frequencies with time and it gives a short introduction 
into modelling. The second part then shows, in which 
way a modern system design can cope with the un- 
wanted characteristics of the transmission medium. As 
an example a system is presented, which is realized 
according to the open systems interconnection archi- 
tecture proposed by ISO and in which the protocols of 
layers 1 to 3 are adapted to the medium HF radio. The 
third part describes details of an adaptive frequency 
management system with its operational require- 
ments, the basic functions and the position within the 
communications system. The frequency management 
system is implemented as a functional model of a radio 
link processor, which is a part of the data communica- 
tion system. The frequency management system com- 
prises the following features: long term prediction and 
analysis; short term analysis with link statistics; and 
channel monitoring with measurement of noise and in- 
terference. 
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Secretaria de Comunicaciones y Transportes, Mexico 
City (Mexico). Direccion General de Telecomunica- 
ciones. 

El Sistema Morelos de Satelites, Actual Y Futuro 
(Present and Future Morelos Satellite System). 

M. E. Sanchezruiz. cJun 90, 3 

Text in Spanish. In Esa, Some Papers from the Semi- 
nar Mirando al Espacio p 53-55. 


The Morelos system is a step forward in the modern- 
ization of Mexican communications. The access tech- 
nology includes analog and digital methods used for all 
kinds of communication networks. It is shown that with 
the next launching in 1994 it could be used as the tele- 
communication covering for Central America, Caribbe- 
an areas and northern South America. 
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K. Sayood, Y. C. Cnen, and A. C. Hadenfeldt. 1990, 
30p NAS 1.26:187690, NASA-CR-187690 

Contract NAG5-916 


Reflecting the two tasks proposed for the current year, 
namely a feasibility study of simulating the NASA net- 
work, and a study of progressive transmission 
schemes, are presented. The view of the NASA net- 
work, gleaned from the various technical reports made 
available to use, is provided. Also included is a brief 
overview of how the current simulator could be modi- 
fied to accomplish the goal of simulating the NASA 
network. As the material in this section would be the 
basis for the actual simulation, it is important to make 
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sure that it is an accurate reflection of the require- 
ments on the simulator. Brief descriptions of the set of 
progressive transmission algorithms selected for the 
study are contained. The results available in the litera- 
ture were obtained under a variety of different assump- 
tions, not all of which are stated. As such, the only way 
to compare the efficiency and the implementational 
mete of the various algorithms is to simulate 
them. 
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SAR for the Earth Observing System: Mission to 
Planet Earth. 
H. Oettl, and P. Pampaloni. May 90, 9p 
In Its Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 16-24 


The Earth Observation System (EOS) a cooperative 
program between NASA, NOAA, ESA and NASDA is 
described. Its mission is to monitor the Earth environ- 
ment over at least a ten year period starting in the mid 
1990's. Spaceborne remote sensors operating over a 
wide range of the electromagnetic spectrum installed 
on several polar platforms in Sun synchronous orbit 
are described. The use of the Synthetic Aperture 
Radar (SAR) in providing high resolution imagery of 
many Earth surfaces and subsurface layers is dis- 
cussed. The interdisciplinary approach used in the pro- 
gram is highlighted. 
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Multi-Parametric SAR System: Demands by and 
Chances for the Mission to Planet Earth. 

P. Hartl. May 90, 17p 

In Dir, Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 25-41. 


The need for extending the multiparametric perform- 
ance of the existing X-SAR (Synthetic Aperture 
Radar)/SIR (Shuttle Imaging Radar)-C system is dis- 
cussed. In the Planet Earth Mission, SAR is the instru- 
ment which acquires information about the physical 
features of the targets and processes observed. Many 
parameters of the instrument and of the targets are of 
influence to the backscatter signals. This creates am- 
biguity problems as long as the SAR instrument can 
only be operated with very limited combination of pa- 
rameters, and if data from other sensors is not avail- 
able. Ways of extracting information from multipara- 
metric instruments are described. 
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The influence of different sensor parameters and dif- 
ferent surface conditions on the backscattering of the 
microwaves are studied. Campai “~ conducted within 
the member countries both of ESA and the European 
community are described. The AGRISAR’ 86 cam- 
paign, the first European campaign to study the tempo- 
ral change of backscattered signal of agricultural units 
in the X-band using an imaging SAR (Synthetic Aper- 
ture Radar) system, the AGRISCATT ‘87 and ‘88 cam- 
paigns, multiband scatterometer-campaigns, flown to 
study the influence of a variety of recording param- 
eters on the backscattering signal are described. All 
three campaigns are flown over a test site west of the 
city of Freiburg in the upper Rhine valley. 
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Applicability of SAR Data to Meteorology and Cli- 
matology. 

B. Bizzarri. May 90, 4p 

In Dir, Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 139-142. 


The possible contribution of SAR (Synthetic Aperture 
Radar) to solve problems of meteorology and climate, 
both on the operation and research sides is analyzed. 
For operational meteorology, by far the most important 
observations are the three dimensional structures of 
atmospheric temperature, humidity and wind. IR radio- 
metry/spectroscopy, passive MW (microwave) radio- 
metry and, in the future, lidar technology, are available 
for these observations. The contribution of SAR is diffi- 
cult to —— Cloud me A and precipitation ob- 
servation as observed by VIS (Visible) IR and passive 
MW radiometry is mp sufficient for this purpose, 
they also provide for important surface observations, 
such as sea surface temperature. Beyond these pa- 
rameters (vertical profiles of atmospheric tempera- 
ture/humidity/wind, cloud/precipitation and sea sur- 
face temperature), the priority of other observations 
drastically decreases. Sea surface wind measurement 
(from scatterometer and passive MW), atmospheric 
liquid/solid/vapor water (passive MW); large scale 
vegetation index and soil moisture (VIS, IR, MW radio- 
metry) is described. The usefulness of SAR i ice obser- 
vation is only considered necessary for specific prob- 
lems in certain areas (e.g., to monitor ice edges for 
marine navigation purposes). 
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SAR (Synthetic Aperture Radar) imaging is recalled. 
From this point of view, digital interpretation of a single 
SAR image of a specific area is difficult or impossible, 
even if the system and imaging parameters are known. 
To solve the multiparameter image interpretation prob- 
lem either multiple measurements or a great deal of 
context information are needed. Experience gained so 
far in preparatory SAR imaging and evaluation projects 
is explained. Future intentions for SAR i a process- 
ing and evaluation and their relation to multifrequency 
and re imaging SAR systems are dis- 
cus 
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Classic techniques of Synthetic Aperture Radar (SAR) 
used in obtaining topographic information are re- 
viewed. Special attention is given to those techniques 
which exploit the phase information of interferometric 
signals to derive the elevation of each point of the de- 
tected scene. These classic techniques are introduced 
and the problems involved are discussed. A new 
method, based on multifrequency antennas and on a 
proper use of the Chinese remainder theorem, is pre- 
sented. Le technique shows advantages over tradi- 
tional ‘oaches, in accuracy of results and simplicity 
of use. a technological expedients must be veri- 
fied and adopted to simplify the design of the transmit- 
ting system. 
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SAR Interferometry Can Give 1 Meter Altitude Res- 
olution. 


C. Prati, F. Rocca, and A. Montigurnieri. May 90, 16p 
In Dir, Symposium on Applications of Multifrequency/ 
Mu! ultipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 197-212. 


In Synthetic Aperture Radar (SAR) interferometry, the 
altimetric information of the terrain can be obtained 
from the phase difference of two focused complex 
images. These images can eo cere by the same 
sensor in two passes along different orbits or by two 
sensors mounted on the same platform. The altimetric 
resolution of such a system improves when the sen- 
sors displacement is increased in the cross track direc- 
tion. The maximum allowed displacement, limited by 
speckle noise, increases with the spatial resolution of 
the SAR image. Excluding the additive noise, it is 
shown that the achievable vertical resolution is better 
that the slant range resolution. As an example, an alti- 
metric map of the Panamint Valley area is calculated 
using repeated passes of the Seasat satellite. The 
effect of the additive noise is visible only when the 
cross track distance of the two orbits is low. 
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A model representing a natural surface covered with 
vegetation as an ensemble of randomly oriented di- 
electric disks overlaying an infinite half space with 
rough boundary, is implemented to compute both the 
copolar and the cross polar backscattering coeffi- 
cients. A parametric analysis is carried out to assess 
the effects of some relevant soil and vegetation pa- 
rameters on the copolarized and cross polarized re- 
sponses of an active sensor operating at X-band. It is 
concluded that the characterization of the soil contri- 
bution is difficult due to the limited ranges of validity of 
the practically available surface models. 
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The requirements of the Shuttle ry Radar (SIR)- 
C mission for the L, C, and X-band SAR (Synthetic Ap- 
erture Radar) are analyzed. The mission objectives 
and consequent system requirements applicable to 
the SAR sensors are described with particular atten- 
tion given to the X-band. Research and development 
activities aimed towards a second generation of SAR 
are discussed. The main areas of research are in ac- 
tivities relevant to the development of an active anten- 
na, an antenna controller, a digital chirp generator and 
a SAR data real time processor. 
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A single polarization X-band Synthetic Aperture Radar 
(X-SAR) which complements the NASA Shuttle Imag- 

Radar SIR-C (launch 1992) is described. This X- 
SRA could eventually be used as part of an advanced 
multifrequency/multipolarization SAR (L, C, X-band/ 


cross polarization), the Earth Observation 
System (EOS)-SAR, which will be flown on the NASA 
Polar Orbiting Platform (NPOP-2). X-EOS could be the 
X-band section of this satellite SAR. A system study for 
X-EOS started at the end of 1988 is described. The 


modes, alternative poe for X-EOS antenna with 
electronic beam steering capability, and comparison of 
concepts and performance are presented. 
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= alternative antenna concept to the printed patch 

~y is proposed for the X-SAR (Synthetic Aper- 
oe adar) quad polarization mission. The active 
phased array system consists of a doubly polarized 
slotted rah Bo array fed via active antenna mod- 
ules. The hi aan purity required is achieved 
by orthogo! in the broad side of two integrated 
groups of anonete waveguides. A waveguide sec- 
tion of 10 (20) slots can be used as a subarray for one 
active module. That means 64 (32) subarrays along 
the 16 m of the flight direction and 18 along the 0.38 m 
in range. The 1152 (576) subarrays or 1152 (576) 
active modules fill out the 6 sq m aperture. A number 
of 1152 active modules corresponds with 4.3 W output 
RF-power per module, for 5 kW peak power is to be 
radiated. Because of a better efficiency of a 4.3 W 
module compared to a 8.6 module out of 576 active 
modules for 576 subarrays, the 4.3 W output power 
module is recommended. Light weight structures for 
module boxes and substrates are discussed. Princi- 
ples of module components like Low Noise Amplifier 
(LNA) or Single-Pole-Double Through (SPDT) switches 
are explained and shown. 
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N91-15452/6/GAR 

(Order as N91-15434/4/GAR, PC er 
Naples Univ. (Italy). Ist. di Aerodinamica. 
Multiparameter SAR Data: ical Applications. 
M. L. Decristofaro. May 90, 4p 
In Dir, Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (S-Sar for Eos) 
Cgs p 272-275. 


Advances in techniques for the analysis and interpre- 
tation of multiple sets of data are discussed. Such ad- 
vances are considered necessary to keep apace of 
technological advances in SAR (Synthetic Aperture 
Radar) sensors. Ways of enhancing geological infor- 
mation content of different data sets are described. 
ph ar regime detection, and landscape geo- 
morphology by means of SAR observation is dis- 
cussed. Assessment of the environmental impact of 
human activities is described. The instrumental param- 
eters of radar wavelength, polarization and incidental 
angles are considered. How they can be combined in 

r to generate specific information for geologic 
analysis is described. 
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N91-15470/8/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Antenna Radome Sample Test Report. 

L. H. Baker, and T. D. Bratton. Jan 91, 14p DOT/ 
FAA/CT-TN90/50 


The antenna radome sample test conducted at the 
Federal Aviation Administration (FAA) Technical 
Center by the Secondary Surveillance Systems 
Branch, ACN-220 is documented. The test configura- 
tion consisted of the antenna radome sample centered 
between the Discrete Address Beacon System’s 
(DABS) antenna and its remote Calibration Perform- 
ance Monitor Equipment (CPME). The Range and Azi- 
muth Accuracy (RAA) Ln ope program was used to 
determine changes in DABS performance. There were 
two test objectives. The first test objective was to de- 
termine if existing FAA en route radar antenna ra- 
domes would distort the signal characteristics detect- 
ed by a beacon monopulse processor system. The 
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second test objective was to determine whether this 
test configuration could be used to test radome sam- 


quirements of the radome procurement specification. 
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PATENT-4 945 549,PAT-APPL-7-98% @¥@ilable NTIS 
— Aeronautics and Space Administration, Pasa- 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The combination of trellis 
shift keyed (MPSK) apenel 
form yr ) to the signal set is disclosed cin connrd regard 
to its suitability for a ‘aan mobile satellite communi- 
cation channel. For MPSK signaling, introducing non- 
uniformity in the phase spacing between signal points 
provides an improvement in performance over r that 
achievable with trellis codes symmetric MPSK signal- 
ing, all this canta —— the average or peak 
power, or changing the bandwidth constraints imposed 
on the system. Block interleaving may be used to 
reduce error and pilot tone(s) may be used for improv- 
ing the error correction performance of the trellis de- 
coder in the presence of channel fading. 


can 
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PATENT-4 974 181 Not available NTIS 
National Aeronautics and Space — Hous- 
ton, TX. — B. Johnson Space Cent 
Adaptive Data Acquisition Multiplexing System 
Patent. 

R. L. Sinderson, G. A. Salazar, C. M. Haddick, C. J. 
Spahn, and C. N. Venkatesh. Filed 15 Apr 88, 
patented 27 Nov 90, 10p N91-14371/9, PAT-APPL- 
7-182 266 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A reconfigurable telemetry multipiexer is described 
which includes a monitor-terminal and a plurality of 
remote terminals. The remote terminals each include 

ignal conditioning for a plurality of sensors for meas- 
uring parameters which are converted by an analog to 
digital converter. CPU’s in the remote terminals store 
instructions for prompting system configuration and re- 
configuration commands. The measurements, instruc- 
tions, and the terminal's present configuration and 
status data are transmitted to the monitor-terminal and 
displayed. In response to menu-driven prompts gener- 
ated and displayed at the monitor-terminal, data gen- 
eration request commands, status and health com- 
mands, and the like are input at the monitor-terminal 
and transmitted to the remote terminals. The CPU in 
each remote terminal receives the various commands, 


gure a plurality of aspects of the system. The CPU in 
each termi also generates parameter measure- 
ments, status and health signals, and transmits these 
signals of the respective terminals to the monitor-ter- 
minal for low data rate operator viewing and to higher 
rate external transmission/monitor equipment. Recon- 

Speier ey be eee ee tn ae 

parameter measurement a , and may in- 
clude alteration of the gain, automatic gain rescaling, 
bias, and or sampling rates associated with one or 
more of the parameter measurements made by the 
remote terminals. 
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National Bureau of Standards (NEL), Gaithersburg, 
a sth gh Equipment Div. 

‘oward Modular Semantic Application Layer Pro- 
tooots (MS-ALPs): Communication between Heter- 


information Systems Using Artificial In- 
— (Al) ak Techniques. 
rept. 
W. F. Danner. 1986, 10p 
Pub. in Proceedings of Annual Technical Symposium 
(25th) Distributed Information Systems: Emerging 


Uses and  aeeaaa Gaithersburg, MD., June 12, 
1986, p63-72 


A communication capability between incompatible in- 
formation systems is presented. Formats for Modular 
Semantic Application Layer Protocols (MS-ALPs) are 
described. A Meta-Information (MI) Format supports 
the exchange of knowledge necessary for each 
system to understand the other. Subsequently an In- 
formation (I) Format provides for the 2 of infor- 
— in the context of that knowledge while main- 
system semantics. The MS ALP Te Formats make 
a of two artificial ae (Al) programming tech- 
niques: frame-ba knowledge representation; and 
object-oriented wen aati capabilities as an inte- 
gral part of the frame-based representation. These 
self-descriptive’ formats provide for a virtual extension 
of an information management system (IMS) which 
does not require a detailed set of IMS oper- 
ations for access to information. An im a caaeon is 
described which operates within LIS ramming 
environments. However, the cuneaik leveloped 
during the course of this research are believed to have 
wider applicability. 


Communication & Information Theory 
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PAT-APPL-7-540 976/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

—* Data Compression of Broadcast Video 


Signal 

Patent Application. 

M. J. Shalkhauser, W. A. Whyte, and S. P. Barnes. 
Filed 20 Jun 90, 56p N91-13598/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A non-adaptive predictor, a nonuniform quantizer, and 
a multi-level Huffman coder are incorporated into a dif- 
ferential pulse code modulation system for coding and 
decoding broadcast video signals in real time. 


Radio & Television Equipment 
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AD-A229 504/6/GAR PC AO5/MF A01 
Dayton Univ., OH. 

A/U of Dayton Photorefractive Beam Tracking. 
Final rept. Feb 89-Feb 90. 

Tieenee and H. J. Caulfield. Oct 90, 78p RADC- 
Contract F30602-88-D-0028 


This report explains the properties of Barium Titanate 
being used for communication applications. Research 
was done dealing with steady state and transient be- 
havior of several double phase conjugate mirror sys- 
tems. This included both theoretical modeling and ex- 
perimental testing verification. Keywords: Photorefrac- 
tive materials, Phase conjugation. (JS) 
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AD-P006 173/9/GAR PC A03/MF A01 

Illinois Univ. at Urbana-Champaign. 
of a Compensation Filter for a Quadratic 
Communication Channel. 

K. C. Yeh, and R. L. Mickelson. cSep 89, 14p 

Thi article is from ‘Operational Decision Aids for Ex- 
or oo ting Electromagnetic Propagation Ef- 

cen D-A215 917, p29-1 thru 29-14. 

Availability: This paper covered by copyright. 


There has always been great interest in understanding 
and describing the dispersive effects that occur in 
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many types of communication channels. In this paper 
an analysis of a general dispersive channel is per- 
formed by assuming a known transfer function. It is 
shown that, for bandlimited signals, the channel can 
be simulated by a set of weighted delay lines. This 
model clearly illustrates that mitigation of dispersive ef- 
fects can be achieved via an inverse filtering proce- 
dure. Specifically, a compensation filter is designed 
using a conjugate delay line. Ideally, complete com- 
pensation can be achieved and a replica of the trans- 
mitted signal can be restored. In practical implementa- 
tion and application, these idealized conditions can 
never be met. Nevertheless, this channel simulator 
and compensation filter are implemented for a quad- 
ratic phase transfer function. The system is tested for 
three basic signals: Gaussian pulse, er pulse, 
and sudden phase-switched signal. In addition, the 
case of transmitting multiple pulses is considered. The 
simulation yields good results for moderate dispersion. 
As dispersiveness increases, the number of taps in the 
compensation filter must be increased in order to re- 
store the received signal to a reasonable approxima- 
tion of its original shape. 
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PAT-APPL-7-560 691/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office 

Multiple — Differential Detection. 

Patent Applicatio’ 

D. Divsalar, and M. Simon. Filed 31 Jul 90, 24p N91- 
13596/2 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A differential detection technique for multiple phase 
shift keying (MPSK) signals is provided which uses a 
multiple symbol observation interval on the basis of 
which a joint decision is made regarding the phase of 
the received symbols. In accordance with the inven- 
tion, a first difference phase is created between first 
and second received symbols. Next the first difference 
phase is correlated with the possible values thereof to 
provide a first plurality of intermediate output signals. A 
second difference phase is next created between 
second and third received symbols. The second differ- 
ence phase is correlated with plural possible values 
thereof to provide a second plurality of intermediate 
output signals. Next, a third difference phase is cre- 
ated between the first and third symbols. The third dif- 
ference phase is correlated with plural possible values 
thereof to provide a third plurality of intermediate 
output signals. Each of the first plurality of intermediate 
outputs are combined with each of the second plurality 
of intermediate outputs and each of the third plurality 
of intermediate uts to provide a plurality of possi- 
ble output values. Finally, a joint decision is made by 
choosing from the plurality of possible output values 
the value which represents the best combined correla- 
tion of the first, second and third difference values with 
the possible values thereof. 


General 
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AD-P006 180/4/GAR PC A03/MF A01 
Advisory Group for a Research and Develop- 
ment, ey ne ape rance). 

Thermal Natural Back seg and Its 
Prediction by paved of Numerical 

F. O. Wollenweber. Sep 89, 12p 

This article is from ‘Operational Decision Aids for Ex- 
ser or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p38-1 thru 38-12. 


The Federal Office for Military Technology and Pro- 
curement po ed with the German Military Geophysi- 
cal Office (GMGO) are conducting a research effort to 
establish procedures to describe and to predict ther- 
mal behavior of natural backgrounds under varying 
meteorological conditions. The experimental phase of 
this effort started in 1988 with measurements of sur- 
face temperatures of different backgrounds like trees, 
crops, pasture, roads and buildings together with me- 
teorological measurements. These measurements are 
conducted in two a locations, the Meppen 
proving ground in Northern Germany and Oberjetten- 
berg proving ground in the Alps. The measurement 
campaign has a time frame of at least one year with 


measurements taking Space ee o— three days each 
month. It is anticipated to gather a data set that re- 
flects the full range “1 thermal backgrounds for tacti- 
cally important locations in Central Europe. One objec- 
tive of this effort is to compare and evaluate thermal 
background models that are under development as a 
companion task 
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AD-A229 315/7/GAR PC A02/MF A01 

Woods Hole Oceanographic Institution, MA. 

Optical Disk Recorders in Arctic Instrumentation. 

K. R. Peal, and K. E. Prada. 26 Sep 90, 7p Rept no. 

WHOI-CONTRIB-741 1 

Contract N00014-86-C-0126 

pra Fd Proceedings of Oceans ‘90, p550-555, 24-26 
p 


Arctic instrumentation hme gre for long-term em- 
placement presents a difficult challenge for traditional 
data recording methods. Optical disk recording offers 
permanent, high capacity storage with the promise of 
good performance at low temperatures. The results of 
the integration and testing of two optical disk recorders 
in an existing Arctic acquisition platform are reported. 
The platform can use either drive: one is a commercial- 
y available design, the other is a ruggedized unit. 

roblems Gecuseed include temperature lorm- 
ance, power cycling, software operation in a envi- 
ronment, physical and electrical interfacing. The re- 
sults of freezer and cold chamber tests indicate that 
successful operation can be achieved in Arctic condi- 
tions. Keywords: Reprints. (SDW) 
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AD-A229 328/0/GAR PC A04/MF A01 
Kurtz Labs., Yellow Springs, OH. 

Critical Problems in Very Large Scale Computer 


Systems. 
Semiannual technical rept. 1 Apr-30 Sep 
eS jarwal, W. J. Dally, S. Oo eee ae F. Knight 
on T. Leighton. 30 Sep 90, 6 
Contract N00014-87-K-0825 


The research vehicle for this contract is the largest 
possible computer than can be conceived for the mid 
to late 1990’s. We call this machine an ‘American Re- 
source Computer’ or ‘ARC’. We imagine this machine 
to occupy several floors of a building. The nation could 
probably only afford one or two ARC’s. The machine 
will be used to solve large-scale scientific problems 
having both military and civilian applications. This in- 
vestigation addresses the hardware technology, soft- 
ware techniques, algorithms, communications, proc- 
essing elements, and applications. The study is deter- 
mining the plausibility (not feasibility) of the machine. 
The technical challenges of such a machine serve as 
our guiding stimulus for the research carried out and 
reported here. Research is required to overcome the 
numerous hurdles to making an ARC feasible. Of the 
issues to be faced, the most problematic is system reli- 
ability. Keywords: Circuits, Processing elements, Com- 
munications topology and routing algorithms, Systems 
software, Algorithms, Applications. (KR) 
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AD-A229 421/3/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Development of a Ri ized Hand-Held Com 

er for Performance Testing in Operational 
tings. 

Final rept. 

J. A. Caldwell. Mar 90, 31p USAARL-90-8, SBI-AD- 
E951 564, 


Portable, ruggedized computers, capable of adminis- 
tering standard automated tests under harsh environ- 





mental conditions, have been needed by researchers 
for many years. Particularly, military psychologists re- 
uire tools which will permit the testing of soldiers 
luring operationally-relevant field exercises without 
problems of equipment malfunctions.in 1984, the U.S. 
Army Research and Development Command sought 
to address this requirement by sponsoring a Small 
Business Innovative Research (SBIR) effort with Para- 
vant Computer Systems, Inc. Pay SBIR resulted in the 
design and construction of the RHC-88, a notebook- 
sized, MS-DOS-based, IBM compatible computer 
which offers extensive programming flexibility in a 
able, expandable, field-hardened unit. With the HC- 
88, now it is possible to administer a wide variety of 
computer-based tests in the laboratory and in the field. 


128,038 
AD-A229 705/9/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 
ichmarking the Connection Machine. 
Final rept. 
M. A. Young. 21 Nov 90, 24p Rept no. NRL-9289 


Performance of various computers is compared by 
running programs across different machines and com- 
paring execution times (benchmarking the computers). 
Scientific or engineering benchmarks are usually 
measured in Mflops (millions of floating point oper- 
ations per second). The current state of benchmarking 
supercomputer architectures is not very clear. Per- 
formances of a ific supercomputer on various 
benchmarks may vary greatly, making the judgment 
extremely difficult. Naturally, certain benchmarks may 
be more suited to a particular machine’s architecture. 
Running standard benchmarks, without modification, 
across various supercomputers can show the effec- 
tiveness of the compilers in using the available re- 
sources. The allows comparison with an optimized 
code implementation. This paper presents the results 
of benchmarking the Connection Machine CM-2 a (a 
parallel processor) with an efficient, highly cept A 
plementation of the Livermore Loops. Re-coded in C! 

Fortran, only a few of the kernels required signihoant 
modification. The loops have been one of the most 
often run benchmark suites and form a good testbed 
for parallel machines due to the many varied computa- 
tional structures. Analysis and discussion of the single 
and double precision Mflop rates are presented for 
large vector lengths on a 32K CM-2. For applications 
involving large vector lengths, a large amount of com- 
putation, and minimal general communication the CM- 
2 performs extremely well. Gigaflop performance was 
attained on the computationally intensive kernels. Ke 3 
words: Parallel processing, Coding procedures. (KR) 
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AD-A229 710/9/GAR 
Parasoft Corp., Pasadena, CA. 
Heterogeneous Parallel Programming Capability. 
Final rept. 

J. W. Flower, and A. Kolawa. 30 Nov 90, 39p 
Contract N00014-90-C-0179 


In creating a heterogeneous parallel processing capa- 
bility we are really trying to approach three basic prob- 
lems with current systems: (1) Supercomputer and par- 
allel computer hardware architectures vary widely but 
need to support one or two fairly standard precen 
ming languages and programming models. A particu- 
larly important issue concerns the short life cycle of 
individual hardware designs; (2) Many algorithms re- 
quire capabilities beyond the reach of single supercon- 
ducters but could be approached by several machines 
working together; and (3) Performing a given task re- 
quires integration of a ‘system’ that may contain many 
components in addition to the super or parallel com- 
puter itself. Peripherals from many different manufac- 
turers must be incorporated. Keywords: Debugging, 
Systems engineering. (KR) 
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Sm of b conan fixed-time computer bench- 


J. eal: D. Rover, S. Elbert, and M. Carter. Oct 
90, 34p 1S-5049 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


By using the principle of fixed time benchmarking, it is 
possible to compare a very wide range of computers, 
from a small personal computer to the most powerful 
= supercomputer, an a single scale. Fixed-time 

nchmarks promise far greater longevity than those 
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based on a particular problem size, esernmee se 
“ey ~ for wnt age chali comparison. 
— design : benchmark, 
SLAL M(nademart), that scales aa TE to the 
computing power available, and corrects several defi- 
ciencies in various existing benchmarks: it is highly 
scalable, it solves a real problem, it includes input and 
al ins, us S ayy aan aeman tat oon 
using any convenien ge. 
mark provides a reasonable estimate of the size of 
problem solvable on scientific computers. Results are 
presented that span six orders of nitude for con- 
temporary computers of various itectures. The 
benchmarks also can be used to demonstrate a new 
source of bong —* in parallel computers. 
15 refs., 14 figs., 3 
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Radon transform Final report. 

Progress rept. 

W. Current, P. Hurst, G. Ford, E. Shieh, and |. Agi. 31 
Oct 90, 24p UCRL-CR-105776 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


In this final report, we summarize some of our results 
from September 1989 to October 1990. The design, 
construction, and testing of a four-processor pro — 
multi-processor (RTP) board using Tl TMS3 25 
DSP chips has been completed. We are now finishi 
the extensive detailed final documentation of the RT! 
hardware and software. This extensive documentation 
will be provided to Steve Azevedo when we return the 
borrowed workstation and deliver the RTP to LLNL. A 
summary of the test results are in Section ll. The 
design of our fully custom CMOS VLSI chip has been 
completed. The chip has been designed, the layout 
completed, and the chip is now going through its final 
pre-fabrication simulations. The present status of the 
custom chip design activity will be summarized in the 
separately submitted “Final Report on the “Real-Time 
Multi-Dimensional Processing Hardware Designs” 
Project.” Evaluations of the hardware requirements for 
fast filtering of data for filtered backprojection have 
been completed and are summarized. We briefly sum- 
marize the test results of the TMS320 multi-processor 
prototype RTP board evaluation. 
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DE$1007147/GAR PC A03/MF A01 
Lawrence Livermore National poe CA. 

Real-time multi-dimensional processing hardware 
designs research activities. Fina 

Progress rept. 

W. Current. 31 Oct 90, 17p UCRL-CR-105789 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


In this final report, we summarize some of our results 
from September 1989 to October 1990. The design, 
construction, and — ofa four-processor pr toes of 
multi-processor (RTP) board using Tl TMS3 

DSP chips has been completed and is reported upon 
in our ately submitted “Final Report on ihe 
“RADON TRANSFORM COMPUTER” Project.” The 
design of our fully custom CMOS VLSI chip has been 
completed. The chip has been designed, the layout 
completed, and the chip is now going through its final 
pre-fabrication simulations. We are now finishing the 
extensive detailed final documentation of the R/Bchip. 
This extensive documentation will be provided to 
Steve Azevedo when we have submitted the chip for 
fabrication. The present status of the custom chip 
design activity is summarized in Section II. Evaluations 
of the hardware requirements for fast filtering of data 
for filtered backprojection (item 3) have been complet- 
ed and are summarized in our — submitted 
“Final Report on the “RADON TRANSFORM COM- 
PUTER” Project.” We a summarize the new 
custom CMOS VLSI unified Radon transform/back- 
projection IC architecture, layout, and simulated per- 
formance. 
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DE91007295/GAR PC A06/MF A01 
Stanford Linear Accelerator Center, CA. 

Valiant little terminal: A VLT user’s manual. Revi- 
sion 


A. Weinstein. Dec 90, 119p SLAC-370-Rev 
Contract AC03-76SF0051 
Sponsored by Department of Energy, Washington, DC. 


This report is a manual for the valiant little terminal. 
Information covered in this report is as follow: an intro- 
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po vated installation; starting up; text screen 
RSE nn ea ota 
SS trouble- 
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— Univ. (Italy). 
Parallel Distributed 


Multipolarization 

Cgs p 167-176. 

Synthetic Aperture pa SAR mount of daa, thus 
volves the processing of nay 


evaluat i 
(Innovative cndipensenee Algorithm for Geodetic Ob- 
servation) is presented. 
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Alabama an in ee main 
tor Appication to TONASA. 

Final Report. 

11 Dec 90, ta ss NAS 1.26:187663, UAH-SUB89-116, 


NASA-CR-187663 
Contract NAG8-777 


PC A03/MF A01 


Digital optical computer design has been focused pri- 
marily towards aawver hog point-to-point intercon- 
nection) i is architecture is com- 
pared to currently pW VHSIC systems. Using 
demonstrated multichannel devices, a 

figure of merit can be formulated. The focus is on a 


Sortaly oo 
without capactve, — effects at very low power 
consumption leve 
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pe ey 

ee ‘ault Recovery in Multiprocessor Sys- 
M. Malek, and F. Harary. 14 Dec 90, 17p NAS 
1.26:187681, NASA-CR-187681 

Contract NAG9-351 


Various aspects of reliable computing are formalized 
and with on efficient fault recov- 


st oan ene 
and the architecture graph G, but also on the specific 
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location of a fault. In the examples, a hypercube is 
chosen as a representative of parallel computer archi- 
tecture, and a pipeline as a ne configuration for 
program execution. lity qualities of such a 


system is defined with or without a fault. These quali- 
ties are determined by the resiliency triple defined by 
three parameters: multiplicity, robustness, and confi- 

urability. Parameters for measuring the recovery ef- 
ectiveness are also introduced in terms of distance, 
time, and the number of new, used, and moved nodes 
and edges. 
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Local Area 


Networks. 
A. Dekkers. Apr 90, 20p MEMO-COSOR-90-11, ETN- 
91-98435 
Sponsored in Part by Netherlands Foundation for 
Computer Sciences and Netherlands Organization for 
the Advancement of Scientific Research TNO, Delft. 


A survey of the protocols and literature for the perform- 
ance analysis of Local Area Networks (LANs) available 
today is presented. Relevant hardware, in particular 
the transmission media, is described. The standard 
reference model is considered. The three most 
common medium access protocols are described. A 
Carrier Sense Multiple Access with Collision Detection 
(CSMA/CD) a the token ring and the token bus 
are studied. Suggestions for research are given. 
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nalysis of Wavefront Array Proces- 


rate J. Barnard, G. J. Olsder, and R. E. Devries. 
c1990, 30p REPT-90-26 


For a certain class of stochastic Discrete Event Dy- 
namic Systems (DEDS) a throughput time is defined 
and an algorithm for its calculation is presented. The 
theory is applied to wavefront array processors to de- 


termine their computation speed. 
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PAT-APPL-7-506 136/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Programmable Remapper with Single Flow Archi- 
tecture. 

Patent Application. 

T. E. Fisher. Filed 30 Mar 90, 24p N91-13890/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to image processing systems 
and methods and in particular to a machine which ac- 
cepts a real time video image in the form of a matrix of 
picture elements (pixels) and remaps such image ac- 
cording to a selectable one of a plurality of mapping 
functions to create an output matrix of pixels. Such 
mapping functions, or transformations, may be any 
one of a number of different transformations depend- 
ing on the objective of the user of the system. The 
system remaps input images from one coordinate 
system to another using a set of look-up tables for the 
data necessary for the transform. The transforms, 
which are operator selectable, are precomputed and 
loaded into massive look-up tables. Input pixels, via 
the look-up tables of any particular transform selected, 
are mapped into output pixels with the radiance infor- 
mation of the input pixels being appropriately weight- 
ed. An earlier embodiment of the system included two 
parallel processors: a collective processor which 

multiple input pixels into a single output pixel 
and an interpolative processor. The interpolative proc- 
essor performed an interpolation among pixels in the 
input image where a given input pixel may affect the 
value of many output pixels. Several advantages are 
provided over previous embodiments in that the two 
distinct processors are replaced by a single processor 
capable of performing both types of operations (collec- 
tive and int lative) with no more complexity. Previ- 
ously, there has existed no image processor or ‘re- 
mapper’ that can operate with sufficient speed and 
flexibility to permit investigating different transforma- 
tion patterns in real time. 
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Not available NTIS 


National Aeronautics and Space en Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Method of Up-Front Load Balancing for Local 
Memory Parallel Processors. 

Patent. 

P. T. Baffes. Filed 12 Dec 88, patented 24 Apr 90, 
10p N91-14769/4, PAT-APPL-7-283 106 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


In a parallel emageene baa gree system with multiple 
processing units and shared memory, a method is dis- 
closed for uniformly balancing the aggregate computa- 
tional load in, and utilizing minimal memory by, a net- 
work having identical computations to be executed at 
each connection therein. Read-only and read-write 
memory are subdivided into a plurality of process sets, 
which function like artificial processing units. Said plu- 
rality of process sets is iteratively merged and reduced 
to the number of | oeey: ssing units without exceeding 
the balance load. Said merger is based upon the value 
of a partition threshold, which is a measure of the 
memory utilization. The turnaround time and memory 
savings of the instant method are functions of the 
number of evn | units available and the number 
of partitions into which the memory is subdivided. Typi- 
cal results of the preferred embodiment yielded 
memory savings of from sixty to seventy five percent. 
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PATENT-4 933 936 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Distributed Computing — with Dual Inde- 
pendent Communications Paths Between Comput- 
ers and Employing Split Tokens. 

Patent. 

R. D. Rasmussen, R. M. Manning, B. F. Lewis, G. S. 
Bolotin, and R. S. Ward. Filed 17 Aug 87, patented 
12 Jun 90, 18p N91-14772/8, PAT-APPL-7-085 833 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This is a distributed computing system providing flexi- 
ble fault tolerance; ease of software design and con- 
eo specification; and dynamic balance of the 
loads. The system comprises a plurality of computers 
each having a first input/output interface and a second 
input/output interface for interfacing to communica- 
tions networks each second input/output interface in- 
cluding a bypass for bypassing the associated comput- 
er. A global communications network interconnects 
the first input/output interfaces for providing each 
computer the ability to broadcast messages simulta- 
neously to the remainder of the computers. A mesh- 
work communications network interconnects the 
second input/output interfaces providing each com- 
puter with the ability to establish a communications link 
with another of the computers bypassing the remain- 
der of computers. Each computer is controlled by a 
resident copy of a common operating system. Commu- 
nications between respective ones of computers is by 
means of split tokens each having a moving first por- 
tion which is sent from computer to computer and a 
resident second portion which is disposed in the 
memory of at least one of computer and wherein the 
location of the second portion is part of the first por- 
tion. The split tokens represent both functions to be 
executed by the computers and data to be employed in 
the execution of the functions. The first input/output 
interfaces each include logic for detecting a collision 
between messages and for terminating the broadcast- 
ing of a message whereby collisions between mes- 
sages are detected and avoided. 
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hanced Crossite Random Access Memory Ele- 
ment and a Process for the Fabrication Thereof. 

atent. 

L. J. Schwee. Filed 20 Jun 83, patented 9 Oct 90, 6p 
AD-D014 723/1, PAT-APPL-6-505 617 
Supersedes PAT-APPL-6-505 617. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses an enhanced random access 
memory element and a process for its fabrication, 


wherein permalloy thin films are patterned, inter alia, 
into a plurality of geminous memory cells to form a 
matrix or array of juxtaposed sloped columns. Each of 
the geminous memory cells is configured into a unique 
pattern comprising twin sub-patterns joined in an op- 
posite fashion, i.e., reversed and inversed, so as to 
share a common area of permalloy. Consequently, 
magnetic domain walls (Neel walls) are f at op- 
posite and adjacent apexes of the unique pattern par- 
allel to the easy axis after a predetermined magnetic 
field is applied along the hard axis of array of geminous 
memory cells and then reduced to zero. In this way, 
the magnetization is properly aligned for use of the 
array of geminous memory cells as an enhanced non- 
— random access memory element. Subsequent 

agnetization of the proper amount at particular ones 
oft the geminous memory ceils will cause two crossties 
and two Bloch lines to form therein so as to couple to 
each other, crosstie to Bich line, Bicoh line to crosstie. 
This configuration provides a larger readout signal, a 
larger signal to noise ratio, and will operate at lower 
power levels for the same density of information than 
aa crosstie random access memory elements. 
tr 
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PATENT-4 964 040 Not available NTIS. 
Department of the Navy, Washington, DC. 

Computer Hardware Executive. 

Patent. 

D. R. Wilcox. Filed 3 Jan 83, putes 16 Oct 90,45p 
AD-D014 728/0, PAT-APPL-6-455 

Supersedes PAT-APPL-6-455 438, AD-DO10 646. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The computer hardware executive is a special purpose 
associative processor which interfaces to the memory 
bus of a digital computer to provide high-speed execu- 
tion of executive functions. These functions include 
task registration, tack synchronization, normal, time- 
dependent and time-critical event registration and trig- 
gering, hierarchical event-to-semaphore translation, 
and buffer allocation. The programmer invokes an ex- 
ecutive function by accessing the address in the hose 
computer address space dedicated to that function. 
The data written to or read from that address is the 
function operated or result, respectively. The hardware 
executive maintains task and event tables internally 
within its associative memory. The memory is orga- 
nized such that the same field bit position of the all 
table entries is accessed in parallel within a microin- 
struction cycle. Searches are performed by sequenc- 
ing through the bit positions of interest. The computer 
hardware executive also contains an internal clock for 
comparison against time-dependent and time-critical 
event registrations. The executive function algorithms 
are executed by an internal microprogram. Keywords: 
Patents, PAT-CL-364-200. (KR) 
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Discrete Event Simulation Tool for Analysis of 
—* Models of Continuous Processing Sys- 
ems. 

Patent. 

J. T. Malin, B. D. Basham, and R. A. Harris. Filed 14 

Jul 88, patented 23 Oct 90, 29p N91-14741/3, PAT- 

APPL-7-219 295 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An artificial intelligence design and qualitative model- 
ing tool is disclosed for creating computer models and 
simulating continuous activities, functions, and/or be- 
havior using developed discrete event techniques. 
Conveniently, the tool is organized in four modules: li- 
brary design module, model construction module, sim- 
ulation module, and experimentation and analysis. The 
library design module supports the building of library 
knowledge including component classes and ele- 
ments pertinent to a particular domain of continuous 
activities, functions, and behavior being modeled. The 
continuous behavior is defined discretely with respect 
to invocation statements, effect statements, and time 
delays. The functionality of the components is defined 
in terms of variable cluster instances, independent 
processes, and modes, further defined in terms of 
mode transition processes and mode dependent proc- 





esses. Model construction utilizes the hierarchy of li- 
braries and connects them with appropriate relations. 
The simulation executes a specialized initialization rou- 
tine and executes events in a manner that includes se- 
lective inherency of characteristics through a time and 
event schema until the event queue in the simulator is 
emptied. The experimentation and analysis module 
supports analysis through the generation of appropri- 
ate log files and graphics developments and includes 
the ability of log file comparisons. 
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PB91-158766 Not available NTIS 
National Bureau of Standards (ICST), Gaithersburg, 
MD. Systems and Software Technology Div. 

1987: The Year of the 386. 

Final rept. 

A. L. Hankinson. 1988, 2p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Spectrum 25, n1 p32-33 Jan 88. 


Users of personal computers will likely remember 1987 
as the year of the Intel 80386. This chip had a major 
influence on the three themes that characterized the 
significant PC related milestones during 1987. The first 
theme is the convergence of PC’s and engineering 
workstations. The second theme is the blurring of the 
distinction between software for PC’s minicomputers 
and mainframes. The final theme is the end of the era 
of the ‘safe buy’. Each of these themes is presented in 
the context of the significant PC related milestones 
that occurred during 1987. 
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PB91-158899 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Factory Automation Systems Div. 
Choosing a Name for Your Computer. 

Final rept. 

D. Libes. 1990, 8p 

Pub. as Choosing a Name for Your Computer, p1-8 
Aug 90. 


In order to easily distinguish between multiple comput- 
ers, the authors give them names. Experience has 
taught that it is as easy to choose bad names as it is to 
choose good ones. The essay presents guidelines for 
deciding what makes a name good or bad. 
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PB91-159319 Not available NTIS 
National inst. of Standards and Technology (ICST), 
Gaithersburg, MD. Advanced Systems Div. 

Hardware Instrumentation Approach for Perform- 
ance Measurement of a Shared-Memory Multi- 
processor. 

Final rept. 

G. Nacht, and A. Mink. 1989, 16p 

See also PB89-186852. Sponsored by Defense Ad- 
vanced Research Projects Agency, Arlington, VA: 

Pub. in Proceedings of International Conference on 
Modeling Techniques and Tools for Computer Per- 
formance Evaluation (4th), Palma, Spain, September 
14-16, 1988, p249-264 1989. 


Two approaches for the design of performance meas- 
urement instrumentation for a shared memory, tightly 
coupled, MIMD multiprocessor are presented. The 
TRAce Measurement System (TRAMS) is a hybrid 
measurement tool used to obtain trace measurement 
information. The Resource Measurement System 
(REMS) is a non-intrusive hardware measurement tool 
used to obtain both trace measurement and resource 
utilization information. The TRAMS approach provides 
a hardware assist to the more traditional software ap- 
proach of obtaining timestamps from the operating 
system at each event to be measured. The hardware 
assist reduces the artifact that is introduced in a test 
program and is a feasible and economical approach to 
providing measurement capabilities to a wide range of 
multiprocessors. Manufacturers could offer this of 
measurement tool as a plug-in option. The REMS ap- 
proach provides more detailed and extensive meas- 
urement information than does the TRAMS approach 
and introduces no artifact to the test program, but it 
does this at a significantly higher cost. When access to 
pertinent signals is restricted the applicability of such a 
hardware tool is limited. 
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Development of an Expert System for Software 
Cost Estimation. 

Master’s thesis. 

J. L. Goodson. Sep 90, 123p Rept no. AFIT/GLM/ 
LSM/90S-21 


Software development has become an integral part of 
new weapon system design as sophisticated computer 
operating control systems have proliferated. Concur- 
rently, there has been an ever increasing requirement 
to accurately forecast system development cost. Ex- 
perts use complicated software cost estimating tools 
which are difficult for novice analysts to use. 
system technology appears to be able to — this 
gap. Policy makers have become intrigued by 

tential offered by the development of expert systems 
in today’s weapon systems for system support and de- 
velopment and operational utility. The primary —e 
tive of this thesis was to gather expert k 

software coast estimation and integrate it with a cow 
erful analytical software cost estimation algorithm. A 
battery of questions where given to the experts to elicit 
responses relative to their knowledge in software cost 
estimation. Responses where integrated with 
rithms with the detailed COCOMO cost estimation 
model. The expert system designed in this thesis pro- 
vides software developers, program managers, and 
cost analysts an easy mechanism for determining soft- 
ware development costs. It provides an intelligent pre- 
processor, numeric algorithms and an intelligent post 
processor in one tool. The expert system can help the 
novice make accurate estimates and speed the proc- 
ess for experts. (Author). (KR) 
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Unisys Defense Systems, Reston, VA. 

Reusability Library Framework (RLF). 

J. J. Solderitsch, W. Bredbenner, T. Schreyer, R. 
McDowell, and K. Cassell. 27 Jul 90, 7p Rept no. 
GR-7670-1165(NP) 

Contract F19628-88-D-0031 


This document provides an overview for the R-incre- 
ment enhancements to the Reusability Library Frame- 
work (RLF) software. This software was developed in 
its original form under the STARS Foundations pro- 
gram (contract number N00014-88-C-2052, adminis- 
tered by the Naval Research Laboratory). This delivery 
includes modifications to the RLF software in several 
key areas which are briefly described below. Additi 
information can be found in README files within the 
various subdirectories that comprise this delivery. In 
particular, these README files contain information 
necessary to install the software for evaluation pur- 
poses. The user manuals for each of the major subsys- 
tems included in this oye remain in their original 
STARS Foundations form. (JS) 
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tems Div. 

UR40 - Ri Integration Librarian Software 

(User’s Manual). Volume 1. 

Final rept. 

J. J. Solderitsch. 17 Aug 90, 79p Rept nos. STARS- 
RC-01210/001/00-VOL-1, GR-7670-1171(NP)-VOL-1 

Contract F19628-88-D-0031 


AdaTAU is the inferencing subsystem included in the 
RLF. TAU stands for ‘Think, , Update’ which is a 
summary of the inferencing approach taken by 
AdaTAU. The manual describes how to install 
AdaTAU, provides a brief background for the current 
structure of the AdaTAU system and provides a list of 
the programmatic interfaces available within AdaTAU. 
Advice is given to users for configuring applications to 
make use of AdaTAU. A sample session showing the 
use of the included AdaTAU test harness is also in- 
cluded. The manual closes with a description of the 
specification language used to define inference bases. 
The Librarian is a knowledge-based tool developed as 
part of the Reusability Library Framework project. This 
document provides the information needed to use the 
Librarian to explore the contents of a software — 
nent library as well as the information needed t 
modify such a library. Keywords: STARS(Goftware 
Technology for Adaptable Reliable systems). (KR) 
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Surface Approximations in Geometric Modeling. 


“a 4 90, R 

1 nos. CSD-TR- 
1023, CER- — 
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Sponsored in part by grant NSF-CCR86-19817. 


One of the major research efforts in the field of solid 
focuses the 


fon Keywords: Theses: (enn 
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90, 54p Rept nos. STARS-RC-01430/001/00, 
GR 7670" fens ny! 
Contract F19628-88-D-0031 


This technical report ooee te requirements of the 
STAR sib meno gaee ede the perspective of interme- 
diate language use and programmatic access to com- 
piler information. The report details several strategies 
the purpose of use in an environment for 


a detailed analysis of the currently available 
STARS (Software Technology for Adaptable Reliable 
Systems) intermediate | is led. These 
include DIANA i = Attributed 
—— for Ada), IRIS (Intermediate 

Semantics ASIS 


PC A04/MF A01 
jeston, VA. 
, Reliable Sys- 


interface. It also epee a —— to accomplish 
standardization. with examples of inter- 
mediate pau use is included. (KR) 
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Unisys Defense Systems, Reston, VA. 

Software Technology for A , Reliable Sys- 
tems (STARS). 

Informal technical 

K. C. Walinau. 2 Nov 90, 30p Rept nos. STARS-RC- 
01030/001/00, GR-7670-1150(NP) 
Contract F19628-88-D-0031 


This technical report defines conventions for develop- 
tion user interfaces. The 
ication 


tems) Ada/X User Interface Software. The intent is to 
produce a consistent style among Ada applications. 
The Style Guide addresses tives areas of stvie: (1) ap- 
plication/user interactions of dialogues; (2) conven- 
tions for applications; and (3) formal and 
informal user interface standardization efforts. (KR) 
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Contract DAABO7-85-C-K524 
A set of for writing 


reusable software parts 
that sa some of the more common characteristics 
of real-time sppucaons are provided. The emphasis is 
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on coding aspects for developing reusable parts that 
include time dependency issues. It is structured as a 
stand-alone annex to a Reusability Handbook, original- 
ly developed by Computer Sciences Corporation 
(CSC) and enhanced by CECOM, that didn’t consider 
any time dependency issues. The Annex contains four 
sections that provide a context for understanding the 
guidelines. The issues discussed in these sections are: 
distributed execution, task scheduling, error recovery, 
and resource control. There are five categories of 
guidelines included in the Annex: transportability, run- 
time dependency, composition orthogonality, readabil- 
ity, and efficiency. (KR) 
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Modeling Physical Objects. 

Quarterly progress rept. Aug-Oct 90. 

C. M. Hoffmann. Oct 90, 3p 

Contract N00014-90-J-1599 


No abstract available. 
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tems Div. 

Software Technology for Adaptable, Reliable Sys- 
tems (STARS) (User Manual). Ada Command Envi- 
— (ACE) Version 8.0 Sun OS Implementa- 


Final rept. 
W. P. Loftus, and J. A. Thalhammer. 29 Oct 90, 150p 
Rept nos. GR-7670-1141(NP), STARS-RC-00980/ 


001/00 
Contract F19628-88-D-0031 


The Ada Command Environment (ACE) is an interac- 
tive command eign oF environment for Ada software 
development. Ada is both the ewe | language 
and the command language used within ACE. The par- 
adigm and philosophy used by the Ada programmer 
during program development are extended into the en- 
vironment in which program development takes place. 
ACE is modeled after other interactive programming 
environments, such as Smalitalk and Interlisp, which 
are touted for individual programmer productivity. 
Whereas other interactive ie armen, bene gee J 
are targeted toward programming-in-the-small, ACE 
supports programming-in-the-large techniques that are 
key elements of the Ada language. This document as- 
sumes the user has a basic understanding of the Ada 
language, including its concept and the use of Ada for 
software design and development. This document is 
not tutorial in nature with regards to the Ada language. 
The user is directed to one of the many texts on Ada or 
the Ada Language Reference Manual for background 
Ada. Keywords: STARS(Software Technology for 
Adaptable Reliable System). (KR) 
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CPR Software Analysis: Determining ‘The Ideal’ 
Software. 

Master’s thesis. 

a Me Smith. Sep 90, 129p Rept no. AFIT/GCA/LSY/ 
90S-8 


The purpose of this thesis was to determine the ideal 
personal computer (PC)-based Cost Performance 
Report (CPR) analysis software package currently 
available. In conducting this study, evaluation criteria 
needed to be selected for analyzing the software. In 
order to establish what criteria were to be used in eval- 
uating the CPR analysis software, two questionnaires 
were sent to Air Force Systems Command product di- 
visions. The first questionnaires asked the users what 
features would be useful and/or ideal in a CPR analy- 
sis software package. The second questionnaire then 
asked the users to rank order the criteria established 
from the first questionnaire. The final evaluation crite- 
ria were then selected based on an analysis of the re- 
sponses to the second questionnaire. Upon selection 
of the criteria, four PC-based CPR analysis software 
packages were evaluated against those criteria. Fur- 
ther analysis of the CPR software packages was con- 
ducted on a decision support software package, 
Expert Choice. Expert Choice ranked the CPR soft- 
ware packages with respect to the evaluation criteria 
established. A sensitivity analysis was also performed 
with regard to the importance of the evaluation criteria 
in ranking the software packages. (KR) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

School of Systems and Logistics. 

Comparison of Software Schedule Estimators. 

Master’s thesis. 

oo Daly. Sep 90, 106p Rept no. AFIT/GCA/LSQ/ 
“1 


Accurate schedule estimation in software develop- 
ment programs is important because schedule is a 
major determinant of cost. Further, as a greater per- 
centage of weapon system cost is taken by software, 
there is a greater need for knowledge in this area. In 
order to verify the accuracy of schedule prediction for 
software development obtainable today, this effort ex- 
amined five commercially available software cost/ 
schedule estimators. The estimated results were ana- 
lyzed for their accuracy in predicting the actual sched- 
ules experienced on the 9 The models ana- 
lyzed were REVIC, PRICE-S, System-4, SPQR/20, 
and SEER. Keywords: Cost, Schedule, Software, 
Models, Theses. 
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the Preference of Two or Three Dimen- 
sional Computer Graphics Animation Displays on 
the Air Base Operability Decision Making Process. 
Master’s thesis. 
J. “ Morris. Sep 90, 121p Rept no. AFIT/GIR/LSM/ 
90D-8 


This thesis investigated the preference of two types of 
computer animation graphics displays -- two and three 
dimensional. A preference was determined based on 
how well they supported the decision making process 
within the Air Base Operability organization (ABO). The 
procedure used was the true experiment method to 
compare the two different display types and the stand- 
ard Air Base — display to see if there was a 
significant difference. The experiment was conducted 
on a personal home computer with a color graphics 
capability. Subjects were randomly assigned to one of 
the three groups using a particular display. The basic 
objective of the experiment scenario was to find dam- 
aged areas inflicted on a simulated Air Force base. 
The results from the experiment indicated no signifi- 
cant difference between the two dimensional and 
three dimensional — displays. However, there 
was a significant difference between the three dimen- 
sional display and the standard ABO display. The con- 
clusions drawn from this experiment shows that not 
enough data was collected from this experiment to 
prove a significant difference between the displays. 
The primary recommendation made by this researcher 
is the reconduct the experiment with a more substan- 
tial sample population from each group. Keywords: Bar 
charts, Univariate analysis. (kr) 
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Software Technology for Adaptable, Reliable Sys- 
tems (STARS). Repository Integration AdaKNET 
Software User’s Manual. 

Informal technical rept. 

J. J. Solderitsch, and R. McDowell. 3 Oct 90, 52p 
Rept nos. GR-7670-1170(NP), STARS-RC-01210/ 
002/00 

Contract F19628-88-D-0031 


AdaKNET (Ada Knowledge NETwork) is the semantic 
network subsystem of the RLF. AdaKNET enables the 
creation and modification of structured inheritance net- 
works to represent detailed patterns of information. 
the manual outlines the current structure of the Adak- 
NET system and indicates how to make effective use 
of the available programmatic interfaces. A sample 
session description is included along with an appendix 
describing the basic information structuring primitives 
within AdaKNET. The manual also describes the spec- 
ification language used to declare semantic networks 
for processing by AdaKNET. Keywords: 
STARS(Software Technology for Adaptable Reliable 
Systems), Semantic Network Definition Language 
(SNDL). (kr) 
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Software Longe, | for Adaptable, Reliable Sys- 
tems (STARS). Ada/Xt Toolkit Version 2.2 SunOS 
Implementation. 

Version description document. 

K. C. Walinau, R. C. Smith, and T. M. Schreyer. 23 
Jul 90, 58p Rept nos. GR-7670-1133(NP), STARS- 
RC-01010/001/00 

Contract F19628-88-D-0031 


This software package provides an Ada programmatic 
interface to a set of reusable user interface abstrac- 
tions known as widgets. The software provides the full 
functionality of the M.I.T. X Consortium Version 11 Re- 
lease 3 X Window System. The software consists of 
three components: an Ada binding to the Xlib layer, an 
Ada implementation of the Xt Intrinsics layer, and an 
Ada widget library. The Ada binding to the Xlib layer is 
an upgrade of the STARS Foundation Ada Xlib bind- 
ing, and provides a protocol interface including a set of 
graphics drawing primitives. The Xt Intrinsics layer pro- 
vides a policy-free mechanism for creating and manag- 
ing user interface objects. User interface objects are 
contained in the widget library which consists of a 
small set of commonly used user interface abstrac- 
tions such as scrollbasrs and command buttons. Key- 
words: STARS(Software Technology of Adaptable Re- 
liable Systems). (KR) 
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AD-A229 680/4/GAR PC A03/MF A01 


California Univ., Berkeley. Computer Science Div. 
Analysis of Diskless Workstation Traffic on an Eth- 
ernet. 

Technical rept. 

S. L. Graham. 6 Aug 87, 26p 

Contracts N00039-84-C-0089, ARPA Order-4871 


This study analyzes the computer communication traf- 
fic on a medium-size Ethernet local area network that 
connects file servers to diskless workstations. Our 
measurements differ from those of other studies in two 
important aspects. First, the Ethernet traffic is much 
higher than the traffic measured in earlier studies. 
Second, the measurements are more accurate than 
any previous ones. For each packet, all the protocol 
information was extracted and recorded on tapes 
along with the packet arrival time. Less than one per- 
cent of the total number of packets was lost. The clock 
used to timestamp the packet records had a one-mi- 
crosecond resolution. This paper describes the meas- 
urement methodology, present the traffic statistics, 
and compare traffic characteristics with those reported 
in a 1979 study by Shock and Hupp. The author details 
the behavior of each of the protocols responsible for a 
significant proportion of the total traffic. His study sug- 
gests that protocol behavior is sub-optimal. Traffic pat- 
terns are highly skewed: a single client workstation, 
under normal usage, can generate for and request 
from a file and paging server data amounting to more 
than 20 percent of the total raw Ethernet bandwidth. In 
addition, protocol timers cause numerous, unneces- 
sary retransmissions. The accurate tracing time has al- 
lowed us to study extensively the packet interarrival 
time and has provided strong grounds for the hypothe- 
sis that the arrival process is non-random. (kr) 
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AD-A229 683/8/GAR PC A04/MF A01 
California Univ., Berkeley. Computer Science Div. 

Pan I: An Introduction for Users. 

Technical rept. 7 Aug 84-6 Aug 87. 

S. L. Graham. 6 Aug 87, 65p 

Contracts N00039-84-C-0089, ARPA Order-4871 


Pan is a prototype and testbed for language-based edi- 
tors and viewers. Its design addresses the needs of 
experienced users who manage complex objects such 
as large software systems. All of Pan’s components 
are multi-lingual, incremental, description-driven, cus- 
tomizable, and extensible. Viewing is facilitated by se- 
mantics-based browsing and an object model which in- 
tegrates text and structure. Pan is intended to share 
information with other tools, allowing integration into a 
larger language, program, and document development 
environment. This document, a users manual, the 
basic operational facilities of Pan |, the current imple- 
mentation. It explains the concepts behind Pan’s edit- 
ing environment, introduces editing commands, and 
discusses techniques for customization. Appendices 
list command bindings (to both keystrokes and 
menus), buffer options, buffer flags, and a compatibility 
guide for GNU Emacs users. (KR) 





128,074 
AD-A229 690/3/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 
Dynamic Selection of Error-Correcting Codes in 
ig ARQ Prot 

N. Shacham. Oct 85, 32p Rept no. SRNTN-32 
Contracts MDA903-83-C-0155, DARPA Order-4570 


Packet transmission via automatic repeat request pro- 
tocol over a channel with unknown, time-varying char- 
acteristics is considered. The transmitter, with two 
error-correcting codes at its disposal, has to decide 
which to use at any given time. Two algorithms for 
adapting the error-correcting code to the channel con- 
ditions are presented; one of them assumes some 
knowledge of the distribution of errors in a packet, 
while the other makes no such assumption. Both algo- 
rithms are based on the observation that, when a 
packet’s decoding is successful, the receiver knows 
the number of errors in that packet. Both algorithms 
build a measure for link — and update it according 
to the decoding eeu. The rst algorithm makes use 
of the number of errors in the packet to evaluate the 
probability that the channel is in a given state. The 
second algorithm updates its measure according to 
the highes-rate code that could have possibly correct- 
ed that packet. When this measure is above some pre- 
defined threshold, the first code is used; otherwise the 
second is employed. The throughput of both algo- 
rithms is ascertained and they are found to have excel- 
lent adaptivity, approaching that of a transmitter with 
rfect ki of channel conditions. Extensions 
to more than two codes are discussed. Keywords: 
= communications networks, Data transfer. 
(kr, 
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AD-A229 754/7/GAR PC A06/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Evolutionary Software Engineering at the Naval 
Postgraduate School (NPS), Monterey. 

Final rept. 

Oct 90, 1038p Rept no. NOSC/TD-1924 


This document contains five papers that explore evolu- 
tionary software development. The five papers pre- 
pared by Computer Science Department of the Naval 
Postgraduate School are titled as follows: (1) Models 
for evolutionary Software Development; (2) Multi-Level 
Software Analysis and Testing in Evolutionary Soft- 
ware Development; (3) Software Evolution via Proto- 

ping; (4) Software Analysis and Testing Through 

rototyping;and (5) Petri Net-Based Models of Soft- 
ware Engineering Processes. Keywords: Real time, 
Software Maintenance, Petri net models. (kr) 
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DE91005763/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

UNIX by examples. 

F. Nee. Oct 90, 32p SLAC-PUB-5338, CONF- 
9005305-1 

Contract AC03-76SF00515 

UNIX by examples seminar, Stanford, CA (USA), 16 
May 1990. Sponsored by Department of Energy, 
Washington, DC. 


This report discusses the following topics on UNIX 
basis programming: file structure; frequently used 
commands/utilities; control structures used in shell 
script; c-shell programming; and bourne shell program- 
ming. 
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DE91006724/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

‘Findi tng proceedings addendum 

M. A. , and D. M. Devaney. Oct 90, 21p PNL- 

Sa-18045, CONF-9010307-1 

Contract ACO6-76RL01830 

- n conference on object oriented pr 
wa (Canada), 22 Oct 1990. Sponsor 

posh ~~ of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The purpose of this workshop was to discuss finding 
the object -- that is, how software engineers imagine, 
invent, design, or recycle objects and their behaviors 
for object-oriented software engineering. The work- 
shop organizers (and, as we subsequently discovered, 
several of the workshop participants) felt that this 
issue is crucial to successful object-oriented software 
engineering (after all, finding objects is what the 


raming 
by De- 
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Projects is  temgee isn't it.). Unfortunately, when pre- 
vious w ve had the opportunity to review 
ond ciqpune Sockedgae Ctitioners use to find ob- 
jects, too often the resuits were heated debates on 
i ject.” which becomes all consuming. 
given appropriate control over the 
question of which kind of “object” “object” is being discussed 
ema ar grr eae dy ae tow 
then tell us your method), a to concentrate 
on techniques for finding objects would be quite appro- 
priate. 8 refs., 2 figs. 
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DES1007063/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 


Picking columns at run time. 

D. Vopicka. 1991, 41p 'SAND-91-0205C, CONF- 
910276-1 

Contract AC04-76DP00789 

Southwest Regional INGRES Users Association meet- 
ing, Albuquerque, NM (USA), 28 Feb - 1 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


| was asked to write a database application that would 
be user friendly to the extent that a minimum amount 
of learning would be required of the user AA run = 
application, yet it would be flexible e 

the data in various combinations. Writing “ sELE Tot 
“RETRIEVE” queries required to much initial training. 
Hard coding queries into the application meant the 
users could not pick columns or create contraints. | de- 
cided to compromise somewhat, requiring my users to 
learn how to manipulate VIFRED menus and by doing 
so they could pick any combination of columns for 
output, select any column variable to sort on, and 
impose simple, yet practical constaints on the data, all 
this possible at run time. This handout contains copies 
of the 'e VIFRED menus, the help message for imposing 
constraints, output from sample retrievals, descrip- 
tions of the relational tables needed to implement the 
methodology, and the computer coding of the actual 
retrieval construction. 
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DE91007257/GAR PC A04/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Table of tables: A database design tool for 
SYBASE. 

B. C. Brown, K. Coulter, H. D. Glass, R. Glosson 

and R. W. Hanft. 4 Jan 91, 58p FNAL-TM- 1707 
Contract ACO2-76CH03000 

Sponsored by Department of Energy, Washington, DC 


The ‘Table of Tables’ application — captures in a 
set of SYBASE tables the basic IN specification 
for a database schema. Specification of tables, col- 
umns (including the related defaults and rules for the 
stored values) and keys is provided. The feature which 
makes this application ly useful for SYBASE 
is the ability to automatically generate SYBASE trig- 
- A description field is provided for each database 

object. Based on the data stored, SQL scripts for cre- 
ating complete schema including the tables, their de- 
faults and rules, their indexes, and their SYBASE trig- 
gers, are written by TOT. Insert, update and delete trig- 
gers are generated from TOT to guarantee integrity of 
data relations when tables are connected by wae 
column foreign keys. The application is written in SY- 
BASE’s APT-SQL and includes a forms based data 
entry system. Using the features of TOT we can create 
acomplete “3 oy schema for which the data ag 
rity specified by our design is = by the 
SYBASE roan generated by TO efs. 
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N91-15279/3/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


) 
tal eames G.m.b.H., Friedrichshafen (Germany, 
-R.) 


Development and Application of the Test Data 
Analysis and Monitoring Software Diana. 

W. Seyboldt, and R. Bisanz. cSep 90, 8 

In Esa, International Symposium on Environmental 
Testing for — | meee appa Test Facilities and 
Methods p 465-472 


During the thermal vacumm tests of ROSAT (German 
X-ray satellite) and MAS (Millimeter Atmospheric 
Sounder), the data acquisition, monitoring and analysis 
software system DIANA was employed successfully. 
The software can be used for acquiring test and analy- 
sis data from various sources (different test facilities 

and analysis tools), monitoring measurement and 
analysis data (on line and mixed), fitting and trend ex- 
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trapolating measurements versus time. All these data 

promdase seme plotted and processed (vector oper- 

). The data process- 

ing lcites of IANA may be used to calculate vende 
the measured data of 


128,081 
N91-15281/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Intespace, Toulouse (France). 
pandas eh ses mae nce ll 


ing ane 
Methods p 477-479. 


The new lems of test data acquisition give large 
amounts vase tulnaiie. nave Pak one temnaed 
per test run, i.e., more than five hundred measure- 


ct team, during and after the 

vy cape te: 3 

ita base management 

‘etrieval of desired information; 
for visualization of results with 
, ZOOM, etc.; and 


oe and i 
bilities are given. Some pte of applications are 
explained. 
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N91-15752/9/GAR PC A03/MF A01 
Computational a, Inc., Austin, TX. 
ed Proofs of the Design and Impie- 
of a Fault- 


mentation Tolerant 

W. R. Bevier, and W. D. Young. Nov 90, 42p NAS 
1.26:182099, NASA-CR-182099 

Contract NAS1-18878 


A formally verified implementati 

pm Ae gy ert Shostak, and Lamport is 
described An abstract i tion of the algo- 
rithm is verified to achieve interactive consistency in 
the presence of faults. This abstract characterization is 
then down to a hardware level implementa- 
te ee ee ee of 
the abstract 


dundant processors synchro 

chanically checked proof that the oral messages 

rithm is ‘optimal’ in the sense that no algorithm which 
achieves agreement via similar message passing can 
tolerate a larger proportion of faulty processor is also 
described. 
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N91-15766/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Amoeba: A Distributed Operating System for the 


1990'S. 

S. J. Mullender, G. Vanrossum, A. S. Tanenbaum, R. 
Vanrenesse, and H. Vanstaveren. cJan 90, 15p CWI- 
CS-R9004, ETN-91-98418 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


ei ee ing system, designed to 
combine parallelism and scalability with high perform- 
ance is described. The software is based on objects of 
data pieces on which well defined operations may be 
performed by authorized users independent of where 
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the user and object are located, and which are man- 
aged by server processes and named using capabili- 
ties chosen randomly from a sparse name space. 
Processes consist of a segmented address space 
moe by one or — threads of nee oe ry be cre- 
ated, managed ani —, remotely, may mi- 
grate at any point during their execution. Operation on 
objects are implemented using remote procedure 
calls. A fast file system in two parts, the Bullet server 
storing immutable files contiguously, and the SOAP di- 
rectory server providing a mechanism for giving capa- 
bilities symbolic names. A UNIX emulation facility is 
provided. A remote procedure call can be performed in 
1.4 msec on Sun 3/50 class machines, and the file 
server can deliver data continuously at a rate of 677 


Kbytes/sec. 


128,084 
N91-15767/7/GAR PC A03/MF A01 
tisch Centrum, Amsterdam (Netherlands). 
Theorem 


ms from Ss. 
Pao ee cFeb 90, 23p CWI-CS-R9006, ETN-91- 


Sponsored by Netherlands Or: 
Research. Presented at the Ifip TC2/WG2.2/WG2.3 
Working Conference on Programming Concepts, Sea 
of Gallilee, israel, 2-5 Apr. 1990. 


The derivation of algorithms from their specification in 
the Bird-Meertens formalism is shown. The Bird-Meer- 
tens formalism is a programming methodology which 
provides a concise functional notation for algorithms 
and for every data structure a promotion theorem for 
proving equalities of functions. High level specifica- 
tions (which usually are clearly correct, but inefficient 
functional algorithms) are transformed, using the pro- 
motion theorem, into efficient algorithms. Here the 
method is applied to problems on permutations (such 
as sorting), subsequences and partitions. For each of 
these enumerator functions one theorem is proved 
which is used in the derivation of algorithms for some 
concrete examples. 


nization for Scientific 
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N91-15769/3/GAR PC A10/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
20 - Informatik. 

Methodenkette Zur integrierten Software-Entwick- 
lung: Von der Probiemstellung Zum Programmsys- 
tem MIT Petrinetzen (Chain Process for Integrated 
Software Development: From Problem Stating to 
ng et Program with Petri Nets). 


K. R. Damavend. 1990, 213p ETN-91-98497 
In German; English Summary. 


A software development environment is conceptual- 
ized with a view to improving software quality by a uni- 
form chain process based on Petri nets. It supports the 
software life cycle which already has its origin on the 
managerial level. Organization nets which are intro- 
duced, allow problem solutions to be described on a 
very abstract level. These nets, whose nodes can be 
arbitrary ge aphic symbols, are transformed into equally 
abstract Channel/Agency nets (CA nets) which are or- 
dinary Petri nets. The transformation of CA nets into 
function nets is one more step to the refinement of the 
problem description. A further improvement is made by 
rules for mapping function nets in Predicate/Transition 
nets (Pr/T Nets). These rules make the problem speci- 
serge accessible to formal methods of the theory of 
etri nets. 
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N91-15771/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Study of the Portability of an Ada System in the 
Software Engineering Laboratory (SEL). 

L. O. Jun, and S. R. Valett. Jun 90, 72p NAS 
1.15:103413, SEL-90-003, NASA-TM-103413 


A particular porting effort is discussed, and various sta- 
tistics on analyzing the portability of Ada and the total 
staff months (overall and by ape required to accom- 
plish the rehost, are given. This effort is compared to 
past experiments on the rehosting of FORTRAN sys- 
tems. The discussion includes an analysis of the types 
of errors encountered during the rehosting, the 
—- required to rehost the system, experiences 

e Alsys IBM Ada compiler, the impediments en- 
countered, and the lessons learned during this study. 
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N91-15773/5/GAR 


72 VOL. 91, No. 11 


PC A05/MF A01 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
- 's Handbook for Software Development, 


1. 
Nov 90, 90p NAS 1.15:103417, SEL-84-101-REV-1, 
NASA-TM-103417 


Methods and aids for the management of software de- 
velopment projects are — Breas recommenda- 
tions are based on analyses ai iences of the 
Software Engineering Laboratory S L) with flight dy- 
namics software development. The management as- 
of the meyer jects are described: organiz- 
ing the project, pri ing a development plan, esti- 
poop taco costs, Scheduling, staffing, preparing deliver- 
able ments, using management tools, monitoring 
pd ny conducting reviews, auditing, testing, and 
ing 
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N91-15783/4/GAR PC A04/MF A01 
Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Nondeterministic Divide. 


A. Charlesworth. 30 Nov 90, — 4 NAS 1.26:187780, 
IPC-TR-90-005, NASA-CR- 18778 
Contracts JPL-95722, NAG1- 4 


The nondeterministic divide partitions a vector into two 
non-empty slices by allowing the point of division to be 
chosen nondeterministically. Support for high-level 
divide-and-conquer programming provided by the non- 
deterministic divide is investigated. A diva algorithm is 
a recursive divi ‘conquer sequential algorithm 
on one or more vectors of the same range, whose divi- 
sion point for a new pair of recursive calls is chosen 
nondeterministically before any computation is per- 
formed and whose recursive calls are made immedi- 
ately after the choice of division point; also, access to 
vector components is only permitted during activations 
in which the vector parameters have unit length. The 
notion of diva algorithm is formulated precisely as a 
diva call, a restricted call on a sequential procedure. 
Diva calls are proven to be intimately related to asso- 
ciativity. Numerous applications of diva calls are given 
and strategies are described for translating a diva call 
into code for a variety of paraliel computers. Thus diva 
algorithms separate logical correctness concerns from 
implementation concerns. 
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racterization of osaeay yy 
A. Charlesworth. 30 Nov 90, 28p NAS 1.26:187779, 
IPC-TR-90-007, NASA-CR-187779 
Contracts JPL-95722, NAG1-774 


A necessary and sufficient condition for associativity of 
a function is given, in terms of a particular relation 
being a function. The concept of an associative func- 
tion is generalized to the concept of a function being 
asssociative relative to a sequence and a character- 
ization of such relative associativity is also given. 
These two characteristics are applied to the problem 
panier the associativity, or relative associativity, of 
a function. 
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N91-15785/9/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Specification and Verification of Real Time Sys- 

tems in ACP. 

J. F. Groote. cMay 90, 23p CWI-CS-R9015, ETN-91- 
4 


984 
Sponsored by Commission of the European Communi- 
ties. 


A eg based on Algebra of Communicating Proc- 
esses (ACP) is proposed to describe and verify real 
time systems using a discrete time scale. It is simple 
but powerful, and unifies real time, abstraction, paral- 
lelism and communication in one algebraic framework. 
A set of axioms describing its properties and a corre- 
sponding operational semantic are given. An interpre- 
tation of a timeless variant of the language is defined in 
the language thereby fixing an intuition behind time in 
the timeless variant. Examples showing the use are 
given. 
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N91-15786/7/GAR PC A02/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 


Proving a4 of Parallel Programs. 

K. R. Apt, F. S. Deboer, and E. Olderog. cMay 90, 
10p CWI-CS-R9016, ETN-91-98425 

Repr. From Beauty is Our Business, a Birthday Salute 
to Sn W. Dijkstra (New York, Springer-Verlag), 
1990 p 


A well known proof method for verifying parallel pro- 
grams based on the interference freedom test is stud- 
ied. The extension of the method to deal with termina- 
tion is shown to be incorrect and two ways of repairing 
it are suggested. 
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N91-15821/2/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). 

Step Le in Forward Differencing for Curved 
Surface Display. 

J. J. Steketee. c1990, 19p REPT-90-43 


Forward Differencing (FD) is a technique to evaluate 
polynomial functions at intervals of equal length, the 
step length. Adaptive Forward lenge oan be D) isa 
variant of FD in which the step length can be adjusted 
during evaluation. Both are oat in scanning/display 
algorithms for parametric polynomial surfaces by gen- 
erating and displaying a set of points. An FD algorithm 
and an AFD algorithm for the evaluation of a mi- 
al with one parameter are presented. Constraints on 
the set of generated surface points to produce a satis- 
factory picture are formulated. Two known surface 
scanning/display algorithms are evaluated with these 
constraints and improvements are presented. 
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PAT-APPL-7-551 103/GAR PC NO3/MF A01 

Department of the Navy, Washington, DC. 
-Dimensional mener Memory with M-1 Dimen- 

sional Hyperplane Access. 

Patent Application. 

A. D. Parks, J. C. Perry, and A. P. Schuler. Filed 9 

Jul 90, 14p N91-13886/7 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


This invention relates generally to a computer memory 
and in particular to a m-dimensional computer memory 
with m-1 dimensional hyperplane access. Convention- 
al computer memory is structurally linear in nature and 
its access can therefore only occur in a one directional 
linear manner. Thus, numerous accesses may be 
needed in order to reach required memory locations. 
——- constructed in this way also has certain effi- 

i imitations in matrix and array processing appli- 
cations. This is because software must be used to ma- 
nipulate access data outside of memory in order to 
place it in proper form for processing and updating. In 
addition, when conventional memory is shared in a 
multiple processor environment, memory access con- 
trol requires additional complexity in order to prevent 
access collision. 
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PB91-157198/GAR PC A07/MF A0O1 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

Proceedings of the Object-Oriented Database 
Task Group Worksho “Y Hs sem — 23, 1990, 
Chateau Laurier Hotel, Ottawa, Canada. 

E. N. Fong. Jan 94, 150p NISTIR-4488 


The report constitutes the proceedings of a one-day 
workshop on standardization of object database sys- 
tems. The workshop was the second attempt to solicit 
public input to identify what aspects of object database 
systems may be candidates for consensus that can 
lead to standards. The workshop goals focused on 
concrete proposals for jeg or module inter- 
faces, exchange mechanisms, abstract specifications, 
common libraries, or benchmarks. The workshop an- 
nouncement also solicited papers on relationships of 
object database systems capabilities to existing stand- 
ards, including assertions that question the wisdom of 
standardization. The proceedings consist of 13 posi- 
tion papers covering various aspects where standardi- 
zation on object database systems may be possible. 
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PB91-159160 Not available NTIS 
National Bureau of Standards, Gaithersburg, MD. Pro- 
gram Office. 





Aganey Rupieite Mesiiiity of Gattuere te Moving 


Final rept. 

A. H. Sher, and P. B. Saunders. 1986, 1p 

a in Government Computer News 5, n9 p35(2), 9 
lay 86. 


The article examines problems encountered when 
data is not in a form immediately suitable for a particu- 
. It describes two applications. In 
the global word processor commands are used to 
convert text files created on a variety of hardware and 
— systems to a format that can be imported di- 
into a database file; in the second, the use of 
da management software enhances the utility 
of a directory by permitting queries on any information 
field or part thereof without restricting searches to a 
rigid list of prespecified keywords. 
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PB91-159723/GAR PC A14/MF A02 
National Inst. s paneer and Technology (NCSL), 
Gaithersbur. 


g, Mi 

the Object-Oriented Database 
Task Workshop. Held in Atlantic City, New 
oon Long, and CW. Thompson. Feb 91, 308 

.N. Y . W. n. 1, p 

NISTIR-4503 hy 
See also PB91-157198. Prepared in cooperation with 
Texas Instruments, Inc., Dallas. 


The report constitutes the proceedings of a one-day 
workshop on standardization of object database sys- 
tems. The workshop was the first of two workshops 
held to solicit public input to identify what aspects of 
object database systems may be —— for con- 
sensus that can lead to standards. The workshop at- 
tempted to focus on concrete a for language 
or module interfaces, ex: mechanisms, abstract 
specifications, common libr: , or benchmarks. The 
works! announcement also solicited Papers on the 
relationship of object database system capabilities to 
existing standards, including assertions that question 
the wisdom of sta ization. The see sg hen con- 
sists of 22 position papers pers secon 

where standardization on object database ce 
may be possible. 
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AD-A229 433/8/GAR PC A01/MF A01 
Nebraska Univ.-Lincoin. Dept. of Mathematics and 
Statistics. 

Feedback Control in Distributed Parameter Sys- 
tems. 

Final rept. 1 - 88-31 Jul 

R. Rebarber. 27 Sep 90, 5p yAFOSR-TR-90-1120, 
Grant AFOSR-88-0230 


In this project questions related to stabilization of vi- 
brating system by feedback were studied. A vibrating 
system is uniformly stabilized by a feedback if there is 
a uniform rate of decay for all vibrational modes of the 
closed-loop system, which is the em with feed- 
back. Ni conditions were found for certain 
kinds of feedback to vee stabilize a system which 
is originally undamped and has the feedback applied 
at the boundary. Sufficient itions were found for 
the feedback to lead to a closed-loop system which is 
mathematically well-posed. It was also shown that in a 
large class of systems which are stabilized by feed- 
back, if a small delay is introduced in the computation 
of the feedback, then the stability of the closed-loop 
— is destroyed. Keywords: Robust stabilization. 
(KR) 
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AD-A229 767/9/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Com- 


Typing rrst-Clasa —— in ML. 

ba, R. Harper, and D. MacQueen. Oct 90, 
19p Rept no. CMU-CS-90-184 

Contract N00014-84-K-0415, ARPA Order-5404 


First-class continuations are a powerful tool for imple- 
menting sophisticated control constructs like co-rou- 
tines, processes, backtracking, and asynchronous sig- 
nals. Until now they have been studied and employed 
in the context of dynamically type languages like 
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extensive is required to integrate 
fully into the definition of Standard ML. (kr) 


NO1-16797/4/GAR PC AO1/MF A01 
Sheffield Univ. 


ee 


Optimal Networks. 
S. P. nal Control By Woures Harrison. 14 Jun 90, 5p RR- 
399, ETN-91-98527 


Se ey ee ee ee 
an aatr 


Information Processing Standards 


128,100 
AD-A229 2 Corp. eS ndo, CA. ons capt mak A01 
putt Eng or Engineering 


Stor tadh tae tniinetune ti Glee 


pet Brown. 12 Nov 87, 39p Rept no. ATR-88(3770- 


This report summarized the process of creating an 
audit trail for the operation of a trusted computer 
system, and relates that sree to the requirements 
of the Trusted omy ystem ee Criteria of 


A 
technology advances are described. (kr) 


Pasi 158915 Not available NTIS 

National Bureau of Standards (ICST), Gaithersburg, 

MD. Systems and Network Architecture Div. 

Features and Facilities of Estelle. 

Final rept. 

R. J. Linn. 1986, 26p 

Pub. in Protocol peciication, Testing and Verification, 

p271-296 1986. 

Estelle is a formal description techi 

the International Organization for Standardization 

(ISO) in collaboration with the International T 

= Aen se Consultative Committee (CCITT). Itis a 

standard within ISO. Estelle was devel- 

oped fo be used by standards commitees forthe 

specification of data communications protocols which 

are destined to become international standards. A 

spetiinetion th Gata to esugiand of 0.ost of ae 

ules which communicate with each other. Modules are 
i as extended finite state machines using fa- 

cilities in Estelle which consist of a set of extensions to 

ISO Pascal. 


Information Theory 


128,102 
DES$1005851/GAR PC A04/MF A01 


Los Alamos National Lab., NM. 


M. Casdagli, S. Eubank, J. D. Farmer, and J. Gibson. 
1990, 53p LA-UR-90-4342, CONF-9007195-1 
Contract W-7405-ENG-36 

Information dynamics conference, Kaufbeuren (Ger- 
many, F.R.), Jul 1990. — by Department of 
Energy, Washington, DC. 


128,105 


Gendieah deaten wadtdampeneette 
lowest possible dimension. 20 refs., 12 figs. 


Pattern Recognition & image 
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AD-A229 320/7/GA' PC A03/MF A01 


R 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 
Model ese. Visual Recognition from a Large 
Model 


Memorandum 
T. M. Breuel. (Aug 20 
Contracts DACA 625. C'0010, N00014-85-K-0124 


describes a new 


that general purpose vision sys- 
have to deal with in the future. 


i intage 
ric and non-geometric properties of features without 
modification, and that it addresses the incremental 
model acquisition problems for 3D objects. Keywords: 
Indexing, Visual recognition, Com- 
xity, Three dimensional, Two dimen- 
sional. (SDW) 


128,104 
AD-A229 794/3/GAR . By —_ ns 
Carnegie-Mellon Univ., oe iter for Ex- 
cellence in Optical Data Processing. 

Neural Nets for — Analysis. 
Seetenall en rept. Apr- 
poh Casasent. 23 Nov 90, 8p + no. DARPA/SEMI/ 
 —~ DAAH01-89-C-0418, ARPA Order-6671 


Our approach is hybrid and multidisciplinary. We marry 
and neural net techniques. We also 


classes of neural nets (optimization and adaptive) 
with both being realizable on the same basic hybrid 
architecture. Keywords: Optical data processing. (KR) 
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N91-15824/6/GAR PC A03/MF A01 
Technische Hogeschool! Delft (Netherlands). 
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iterative Methods for Sparse, Linear Systems Aris- 
ing from Tomographic | econstruction: The 
Relations Between ART, SIRT, and CG. 

M. C. A. Vandijke, M. A. Viergever, and H. A. 
Vandervorst. c1990, 25p REPT-90-51 

Sponsored by Netherlands Organization for Applied 
Scientific Research TNO, Delft. 


A theoretical comparison between algebraic recon- 
struction technique (ART), block-ART, and simultane- 
ous iterative reconstruction technique (SIRT) is pre- 
sented, by expanding the iteration matrices of the 
methods in the relaxation parameter lambda. If ART, 
block-ART, and SIRT are applied with the same relax- 
ation parameter lambda much less than 1, the three 
methods are practically equivalent. Such a small pa- 
rameter is required for reasons of convergence for 
SIRT and, to a lesser extent, for block-ART. For ART 
the relaxation parameter can be varied over a larger 
range, which implies that ART has superior conver- 

gence properties for consistent and mildly inconsistent 
sysoms. The performance of conjugate gradients 

(CG) is experimentally compared with ART, block-ART 
and SIRT. The provisional conclusion is that ART is 
superior to the other methods, including CG, for over- 
determined systems. 


128,106 

PAT-APPL-7-587 922/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

General Method of Pattern Classification Using the 
Two-Domain Theory. 

Patent Application. 

M. E. Rorvig. Filed 25 Sep 90, 28p N91-13911/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Human beings judge patterns (such as images) by 
complex mental processes, some of which may not be 
known, while computing machines extract features. By 
representing the human judgements with simple meas- 
urements and reducing them and the machine extract- 
“1 features to a common metric space and fitting them 
- a in, the judgements of human experts ren- 
er 


on a sample of patterns may be imposed on a 
pattern population to provide automatic classification. 


128,107 

PB91-160010/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer agree amines 9 

Object Modelling with wy ty using Data 
from Camera on Laser Radar (Objektanpassning 
med Superquadrics: Foerena Data fran Kamera 
och Laser Radar). 

A. Lauberts. Dec 90, 23p FOA-C-30595-3.4 
Summary in Swedish. 


The 3D shape of a command vehicle is modelled by a 
superquadric, a generalized quadric surface with non- 
integer exponents. The model is fitted simultaneously 
to range data from a laser range scanner and silhou- 
ette points extracted from a video picture of the vehi- 
cle. A good fitting, even to rather scattered range data, 
is achieved using some a priori knowledge about the 
object shape and orientation. The recovered model 
orientation is checked against the vehicle’s path 
through four sequential positions. It is clear that super- 
quadrics is a useful class of models for model based 
signal analysis, when data are noisy and scattered. 


General 
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AD-A229 321/5/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Routing Statistics for Unqueued Banyan Net- 
works. 

Memorandum rept. 

T. F. Knight, and P. G. Sobalvarro. Sep 90, 21p 
Contracts N00014-88-K-0825, NO0014-85-K-0124 


Banyan networks comprise a large class of networks 
that have been used for interconnection in large-scale 
multiprocessors and telephone switching systems. 
yon ae variants of Banyan networks, such as delta 

butterfly networks, have ben used in multiproces- 
sors such as the IBM RP3 and the BBN Butterfly. Anal- 
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ysis of the performance of Banyan networks has typi- 
cally focused on these regular variants. We present a 
methodology for performance analysis of unbuffered 
Banyan multistage interconnection networks. The 
methodology has two novel features: it allows analysis 
of networks where some inputs are more likely to be 
active than others, and allows analysis of Banyan net- 
works of arbitrary topology. A Banyan network is a net- 
work in which there is a unique path from each input to 
each output. (KR) 


128, 109 

AD-A229 353/8/GAR PC A02/MF A01 
Arizona State Univ., Tempe. 

a of Cellular Automata and Quantum Dots 


Final rept. 
2 Nov 90, 7p 


The purpose of the workshop was to bring together a 
select group of physicists and computer scientists to 
discuss methods of domesticating quantum dots for 
computational purposes. There are a variety of ways of 
constructing with modern lithography two-dimensional 
arrays of these quantum dots, in which the individual 
dots can range from simple quantum wells to sophisti- 
cated resonant tunneling devices. In each case, the 
arrays to date have been limited to two dimensions, or 
planar technology. Cellular automata provide a com- 
puting paradigm where uniform arrays with local inter- 
connections can be made to yield general purpose 
computation in a reasonably compact way. (JHD) 


128,110 
AD-A229 358/7/GAR PC A08/MF A01 
lri Corp., Tarzana, CA. 
Delay-Throughput Performance Evaluator for Dis- 
tributed Systems. TDMA and Token Ring Schemes 
ersion 1). 
inal rept. 
Sep 90, 167p IRI-NOSC-8902, NOSC-TD-1931, 
Contract N66001-89-M-BY18 


This work involves the development of a delay- 
= performance evaluator for distributed sys- 
tems. ‘ently planned and future Navy distributed in- 

rated computer and communications systems in- 
volve the extensive use of medium access control pro- 
cedures for sharing distributed communications, proc- 
essing and computing resources among distributed 
stations. This work contributes to the development of 
methods and tools for carrying out modeling perform- 
ance evaluation, analysis and design of such systems. 
The principal area of work for this effort involves re- 
search and development of delay-throughput perform- 
ance evaluation tools for distributed communications 
and computer multiple-access schemes. This develop- 
ment involves the modeling and analysis of generic 
TDMA and token-ring type medium access control ar- 
chitectures that are of key importance to present and 
future Navy distributed systems. (RH) 


128,111 

AD-A229 432/0/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Computer Science. 

—— Theory of Neural Networks. 

Annual technical rept. 15 Mar 89-14 Mar 90. 

|. Parberry, P. Berman, and G. Schnitger. 14 Apr 90, 
15p AFO A-TR-90- 1121, 

Grant AFOSR-87-0400 


Significant results have been obtained on the compu- 
tation complexity of analog neural networks, and dis- 
tribute voting. The computing power and learning aigo- 
rithms for limited precision analog neural networks 
have been investigated. Lower bounds for constant 
depth, polynomial size analog neural networks, and a 
limited version of discrete neural networks have been 
obtained. The work on distributed voting has important 
applications for distributed computation in the pres- 
ence of faults, and the management of replicated data- 
bases. Keywords: Neural networks, Complexity theory, 
Fault tolerance, Learning. (RH) 
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AD-A229 523/6/GAR PC A05/MF A01 
Department of Defense, Fort George G. Meade, MD. 
Computer Security Center. 

Secure Communications Processor (SCOMP). 
STOP Release 2.1. 

Final evaluation rept. 

S. J. Padilla, and T. Benzel. 23 pad 85, 77p 
Prepared in cooperation with MITRE Corp., Bedford, 
MA and TRW Corp., Los Angeles, CA. 


The nt of Defense Computer Security Center 
(Do ) has evaluated the security mechanisms of 
the Honeywell Secure Communications Processor 
(SCOMP) SCOMP Trusted Operating Program (STOP) 
Release 2.1. This evaluation was completed using the 
requirements of the nt of Defense Trusted 
Computer System Evaluation Criteria (the Criteria) 
dated 15 August 1983. The DoDCSC has determined 
that the MP STOP Release 2.1 satisfies all the 
requirements of the Criteria Class A1 and therefore 
SCOMP STOP Release 2.1 has been assigned a Class 
A1 rating. The Class A1 rating implies that the system 
provides mandatory (labeled) protection as well as dis- 
cretionary (need-to-know) protection. The system 
does extensive auditing, and provides an unforgeable 
(trusted) communication path between the users and 
the system. The distinguishing characteristic of this 
class is the assurance derived from formal specifica- 
tion and verification of the security mechanisms. This 
class of systems has been subjected to extensive test- 
ing and all implementation flaws discovered during 
testing have been corrected. However, no guarantee is 
made that the system is free of all implementation 
flaws.(jhd) 


128,113 
AD-A229 633/3/GAR PC A03/MF A01 
Naval Weapons Center, China Lake, CA. 

Equations of Learning and Capacity of Layered 
Neural Networks. 


Final rept. Oct 87-May 8 
J. M. Martin. May 89, ‘GSP NWC-TP-7013, SBI-AD- 
E900 925, 


Learning in a layered neural network (LNN) amounts to 
finding the correct interconnection weights that will 
produce the right input-output pairs. The input-output 
pairs and the architecture of the net define equations 
that the vere must satisfy. These equations, the 
Equations of Learning, are derived in this paper. By 
plying well-known results from dimension eary to 
these equations, one can derive an bound on 
the number of different input-output pairs that a lay- 
ered network can learn. Two simpie examples are 
used to illustrate this result and its limitations. While 
analyzing the first — it was discovered that the 
saturation of the sigmoid function is a desirable fea- 
ture. The concepts of architecture and capacity of an 
LNN are defined, and a few results on architecture with 
maximal capacity are included. It was found that reduc- 
ing the dimension of the output patterns increases the 
capacity of the LNN. 


128,114 

AD-A229 688/7/GAR PC A04/MF A01 
Battelle Columbus Labs., OH. 

Connectivity Alternatives for Remote Users of the 
Maintenance Processor Subsystem. 

Final oo ,: “t 83-30 Aug 90. 

30 Aug 90 

Contract DLASO0-83-C-1 744 

Contains envelope with booklet. 


Table of Contents: (1) Introduction. (2) Goals and Ob- 
jectives. (3) Activity Summary. (4) Acquisition and Input 
of Source Information, Acquisition of Information, For- 
ign Technology, py Input, On-line Usage of the 

IC Database, and Concerns and Problems-Infor- 
mation Operations. (5) Technical and Ge In- 
quiry Services. (6) Technical Publications. (7) Current 
Awareness. (8) Contract Status Re — 4 Special 
Tasks and Studies. (10) Professional 
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AD-A229 706/7/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Systolic Signal Processor/High Frequency Direc- 
tion Finding. 

Final test rept. FY 89-FY 90. 

J. P. re ehe and F. M. Tirpak. Oct 90, 26p Rept 
no. NOSC/TR-1369 


This report documents the feasibility of hosting compu- 
tationally intensive signal processing algorithms on a 
systolic on architecture. The practicality of such 
hosting is demonstrated through use of the High 
Speed Systolic Array Processor (HiSSAP) testbed and 
a high frequency direction finding algorithm. Systolic 
architectures provide a viable alternative to using tradi- 
tional computer hosts for signal processing application 
requiring a uantities of matrix-based computa- 
tional thro’ he systolic implementations of a 
four-channe! Minite impulse yoy (FIR) filter and 
multiple signai classification (MUSIC) direction of arriv- 





al estimator yielded results consistent with theoretical 
models. The tests conducted on the HiSSAP testbed 
pereeeig yo the feasibility of experimental data pro- 
luced by both an analytical model and an antenna 
pment within a controlled laboratory signal environ- 
ment. The scope of this investigation should be ex- 
panded to include processing of actual off-the-air high 
frequency radio signals. This advanced level of testing 
can more realistically estimate the essential design 
tions for a at ved systolic host for adaptive 

signal processing algorithms. (KR) 


128, 

AD Poos 153/1/GAR PC A03/MF A01 
Forschungsgeselischaft fuer Angewandte Naturwis- 
senschaften e.V., Wachtberg (Germany, F.R.). Fors- 
chungsinstitut fuer Hochfrequenzphysik. 

— Factors Aspects of Decision Support Sys- 
ems. 

K. F. Kraiss. cSep 89, 14p 

This article is from ‘O Ctional Decision Aids for Ex- 
ploiting or ve? lectromagnetic Propagation Ef- 
fects, AD-A215 917, p3-1 thru 3-14. 

Availability: This paper covered by copyright. 


Modern computer based systems usually confront 
their users with an enormous complexity. This state- 
ment applies in particular to real time or near real time 
applications as, for — vehicle and process con- 
trol or command, control, communication, and intelli- 
— (C31). While in former times there often was too 
ttle information for reasonable decision making, toda’ 

in general there is too much. Hence, important detail 
may be overlooked in an avalanche of irrelevant detail. 
There is also concern with respect to the respect to 
the reliability of computers in such systems. As a con- 
sequence, efforts are undertaken to support the 
human user of highly automated systems by providing 
so-called decision support systems (DSS). If we follow 
the definition proposed by Zachary, a DSS is any inter- 
active system that is specifically designed to improve 
the decision making of its user by extending the user’s 
py pee decision making abilities. In order for a DSS 

useful, users must be able to integrate the com- 
puter aid into their own cognitive processes. 


128,117 
DE91006982/GAR PC A03/MF A01 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN. 
Expert systems for implementing group consen- 
= opinion in complex, phn ney decisions. 

K. R. Carr. 1990, 26 1017-5 
Contract AC05-840T21400 
ISA ‘90: international conference and exhibit of the In- 
strument Society of America, New Orleans, LA (USA), 
14-18 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


The development of an expert system for instrumenta- 
tion and control operations is sometimes particularly 
difficult because (a) the expert system must implement 
the consensus opinion of a group of several human 
experts in all circumstances, (b) there may be 20 or 
more complex, dynamic, interrelated factors that influ- 
ence the decision, each of which must be properly 
considered and weighed, and (c) the decision may in- 
volve choosing from several alternative courses of 
action, rather that a simple “yes-no” choice. These de- 
manding requirements can discourage or, in some 
cases, prevent altogether the development of expert 
systems that are seriously needed and would by highly 
beneficial. However, the integration of a formal deci- 
sion analysis method into the expert system as de- 
scribed in this paper can smooth the development 
phase of the expert system and provide high assur- 
ance of the success of the project. In virtually every 
case, . eagerciane of the complexity of the problem, the 
approach outlined will provide an expert system to 
function on every decision just as if the human experts 
had assembled and performed a formal analysis to 
reach the overall best balanced decision. 6 refs., 8 figs. 
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DE91007136/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

DOE’s Computer Incident Advisory Capability 


gels 

borg Sep 90, 17p UCRL-JC-105099, CONF- 
9010304- 

Contract W- 7405-ENG-48 

Annual office information management conference 
(10th), New Orleans, LA (USA), 24-26 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Computer security is essential in maintaining quality in 
the computing environment. Computer security inci- 
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dents, however, are becoming more sophisticated. 

The DOE ‘er incident A 

— team was formed primarily to assist DOE sites 
incidents. 


in responding to computer security i 
CIAC's other responsibilities are gathering and distrib- 
uting information no a DOE sites, providing training work- 
coordina’ other , response 
teams, and vendors, pr cmap sy, incident 
handling, and developing software tools. CIAC has al- 
ready provided considerable assistance 


loped and presented a workshop on incident 
handling. CIAC’s experience in helpi i 
duced several lessons learned, incl 
follow effective procedures to avoid virus infections in 
small systems and the need for sound password man- 
agement and system administration in networked sys- 
tems. CIAC’s activity and scope will expand in the 
future. 4 refs. 


128,119 
DE91007139/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


. Levitt, B. 
Mukherjee, and J. Wood. Nov 89, 42p UCRL-CR- 
105095 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


The study of security in computer networks is a rapidly 
growing area of interest because of the proliferation of 
networks and the paucity of security measures in most 
current networks. Since most networks consist of a 
collection of inter-connected local area networks 
(LANs), this paper concentrates on the security-relat- 
ed issues in a single broadcast LAN such as Ethernet. 
Specifically, we formalize various possible network at- 
tacks and outline methods of detecting them. Our 
basic strategy is to develop profiles of usage of net- 
work resources and then compare current usage pat- 
terns with the historical profile to determine 

security violations. Thus, our work is similar to the 
host-based intrusion-detection systems such as SRI’s 

IDES. Different from such systems, however, is our 
use of a hierarchical model to refine the focus of the 
intrusion-detection mechanism. We also report on the 
development of our experimental LAN monitor current- 
ly under implementation. Several network attacks have 
been simulated and results on how the monitor has 
been able to detect these attacks are also analyzed. 
Initial results demonstrate that many network attacks 
are detectable with our monitor, although it can surely 
be defeated. Current work is focusing on the integra- 
tion of network monitoring with host-based techniques. 
20 refs., 2 figs. 


128,120 
N91-15280/1/GAR 

(Order as N91-15212/4/GAR, PC er 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 
Development of a ital Data Acquisition and 
Evaluation System for Dynamic Testing. 
S. Prause, K. Ziegler, and U. Schildt. cSep 90, 3p 
In Esa, International Symposium. on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 473-475. 


With the MHS system (German acronym for modular 
hardware) a new data acquisition and evaluation 
system usable for the dynamic testing of large scale 
spacecraft structures and flight equipment is under de- 
velopment. Major features are: simple expansibility up 
to 1024 measurement channels, 40 kHz data acquisi- 
tion rate for each channel, onboard memory for one 
million measurement values per channel, parallel com- 
puting, full pretest calibration, self diagnosis and a 
direct memory access link to the VAX host. 


128,121 
N91-15282/7/GAR 
(Order as N91-15212/4/GAR, PC ae 

European ice Research and Technology Centre, 
Programmable Logie Controle Applied for Test 

rogram or Tes 
Facility Control at ESTEC. 
F. Cave. cSep 90, 4p 
In Its International Symposium on Environmental Test- 
ing for Space Programmes: Test Facilities and Meth- 

is p 481-484. 
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ing Applications. 
S iseranie and Q. H. Tao. Aug 90, 47p RR-401, 


lated and real data sequences. 
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N91-15787/5/GAR PC A03/MF A01 
Technische 


lem. 
P. Swietering, and E. Aarts. Dec 89, 12p MEMO- 
COSOR-89-28, ETN-91-98426 


The main results obtained in a study of a mathematical 
Boltzmann machines 


retical results are evaluated on the basis of a numeri- 
cal study carried out for the knapsack problem. 
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N91-15807/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Finding All Minimal Covers of a Set Using implicit 
Enumeration. 


J. W. Spee. c22 Feb 90, 28p CWI-CS-R9007, ETN- 


91-98421 

Sponsored by Stimulerings-Projectteam Informatica- 
Onerzoek and Netherlands Organization for the Ad- 
vancement of Research Prepared i in 


Cooperation with 
Philips Gloeilamp 1 N.V., Eindoven, Nether- 





In diagnostic reasoning an association exists between 
theses able 


inimally 
covers this set of observations. An algorithm that finds 
all such minimal covers is described. An implicit enu- 


meration algorithm is used for which a correctness 
proof is given. Completeness properties for the mini- 
mal cover problem of two search space reductions are 
proved. Another reduction based on a partitioning of 
the search space is introduced. Two heuristics are 
shown, one of which can reduce the computation time 
of the algori considerably and is proved to be at 
least as strong as one of the search space reductions. 
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General 


Auto and rh eeu mac Memory Using a 2-D 


Patent ication. 

T. Chao. Filed 16 Feb 90, 17p N91-13888/3 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optical system for auto-associative and hetero-as- 
sociative recall utilizing Hamming distance as the simi- 
larity measure between a binary input image vector 
V(sup k) and a binary image vector V(sup m) in a first 
memory array using an optical Exclusive-OR gate for 
multiplication of each of a plurality of different binary 
image vectors in memory by the input image vector. 
After integrating the light of each product V(sup k) x 
V(sup m), a shortest Hamming distance detection 
electronics module determines which product has the 
lowest light intensity and emits a signal that activates a 
light emitting diode to illuminate a corresponding 
image vector in a second memory array for display. 
That corresponding image vector is identical to the 
memory image vector V(sup m) in the first memory 
array for auto-associative recall or related to it, such as 
by name, for hetero-associative recall. 


DETECTION & 
COUNTERMEASURES 


Acoustic Detection 
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AD-A229 601/0/GAR PC A03/MF A01 
Washington Univ., Seattle. Applied Physics Lab. 
Measurements of Acoustic Reflection from the 
End of a Cylindrical Block of Arctic Ice. 

G. R. Garrison, R. E. Francois, T. Wen, and R. P. 
Stein. Sep 86, 46p Rept no. APL-UW-8506 

Contracts N00024-81-C-6042, N00024-85-C-6264 


in the fall of 1984 an experiment was conducted at an 
arctic ice camp to examine 20-80 kHz acoustic reflec- 
tions from an isolated ice block. The results are com- 
pared with a simple model of ice block reflections that 
has been used in conjunction with an ice block config- 
uration for pressure ridge keels. The study of the re- 
flections from these keels is important because they 
form an interfering background for acoustic equipment 
operating under the ice. A cylindrical block of ice 0.84 
m in diameter was cut from the flat surface of a floe 
and depressed so that, for a transducer placed below, 
the reflection from the block would arrive before that 
from the surrounding ice. A transducer 15-30 m below 
the block was moved horizontally in steps to measure 
changes with aspect. The returns from the block are 
compared with those predicted by the model, which 
includes a loss based on the bulk impedance proper- 
ties of the two media. When near field effects are in- 
cluded, the measured returns at 20 kHz are similar to 
those predicted; but as the frequency is increased, the 
return to normal incidence is lower than predicted and 
the response pattern is broadened and smoothed. The 
complex structure of the growing sea ice, producing 
both volume and surface acoustic scattering, is the 
most likely cause of the discrepancy. Keywords: 
Acoustic reflection from ice, Ice block target strength, 
Target strength of ice. (JHD) 
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AD-A229 666/3/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Study of Underwater Sound Ray Tracing Method- 
ology. 

Technical rept. 

R. R. Read. Sep 90, 100p Rept no. NPS55-90-21 


An operational study has been made of algorithms em- 
ployed in short base line underwater position location 
systems. Some important sources of systematic error 
have been uncovered. The issues studied include iso- 
speed vs. isogradient ray tracing, effect of the depth 
velocity profile and water layer thickness, approximate 
vs. exact array tilt corrections, and ray tracing initializa- 
tion methodology. It is shown that the practice of con- 
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stant speed extrapolation of depth-velocity information 
can cause considerable mischief. The best remedy is 
to measure speed all the way to the bottom. It is further 
shown that the systematic errors are periodic functions 
of the azimuth direction of the sound ray from the re- 
ceiver array. The amplitudes of these functions are 
greater for the more severely tilted arrays. An alterna- 
tive algorithm is proposed that reduces these errors by 
at least an order of magnitude. Keywords: Ray tracing; 
Calibration; Underwater tracking; Short baseline sys- 
tems; Systematic errors. (JHD) 
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AD-A229 667/1/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Investigation of Timing Synchronization Errors for 
Tracking Underwater Vehicles. 

Technical rept. 

R. R. Read. Jul 90, 77p Rept no. NPS55-90-15 


Two separate sensing arrays track the same under- 
water vehicle. The two versions of track are different, 
but roughly parallel. One possible explanation is the 
presence of a timing synchronization error. The report 
provides a model for describing and correcting such 
errors, estimation algorithms for quantifying the model 
parameters, and statistical methodology for testing the 
validity of the effects. The techniques are applied to 
real data, and the results are reported. Also some 
properties of the noise process are recorded. Key- 
words: Sonar sound, Analyzers; Underwater tracking; 
Calibration; Systematic errors; Components of vari- 
ance; Synchronization modeling. (JHD) 
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AD-P006 161/4/GAR PC A02/MF A01 
Army Lab. Command, White Sands Missile Range, 
NM. Atmospheric Sciences Lab. 

Battlefield Obscuration Factors. 

M. G. Heaps, and F. E. Niles. cSep 89, 7p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects’, AD-A215 917, p13-1 thru 13-7. 

Availability: This paper covered by copyright. 


Battlefield obscuration factors include the presence of 
man-made conditions as well as the natural atmos- 
phere. An overview is given of the defeat mechanisms 
for electro-optical (EO) sensors likely to be encoun- 
tered in the realistic battlefield environment. An exam- 
ple of friendly and threat obscurant usage is given to 
estimate the locations, amounts, and durations of 
smoke and obscurants likely to be found on the battle- 
field. Climate and adverse weather effects are fac- 
tored in, particularly as they affect EO systems. In ad- 
dition, the paper emphasizes the synergism between 
weather and battlefield obscurants. The general pur- 
pose is to provide the defense community with the 
data to quantify environmental and obscuration factors 
and their effects on EO systems. These include (1) 
providing data and. methodology for system propo- 
nents and designers to assess the effects of battle- 
induced obscurants on EO components and systems, 
(2) providing the analytic community with information 
to calculate system performance, (3) indicating to the 
test and evaluation community the effects and levels 
of obscurants that should be considered when a sy 
stem is evaluated, and (4) indicating to the training and 
doctrine community effects of realistic battlefield envi- 
ronments on system deployment and potential out- 
comes in such environments. 
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AD-P006 162/2/GAR PC A01/MF A01 
Army Lab. Command, White Sands Missile Range, 
NM. Atmospheric Sciences Lab. 

Screening Smoke Utilization Tactical Decision Aid. 
M. A. Seagraves, and M. G. Heaps. cSep 89, 4p 
This article is from ‘Operational Decision Aids for Ex- 
emg! or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p14-1 thru 14-4. 

Availability: This paper covered by copyright. 


A screening smoke tactical decision aid (TDA) is being 
developed to help the battlefield commander choose 
which of his available smoke assets would be the most 
favorable for achieving his objectives for the expected 


tactical and environmental situation. Knowledge- 
based artificial intelligence techniques will be used to 
determine the relative ranking of the smoke assets 
based on a variety of tactical and environmental fac- 
tors. TDA input will consist of a list of available assets 
and meteorological data for the time and area of inter- 
est. Information will also be input concerning the sce- 
nario, such as the intended use of the smoke and ter- 
rain-related information. A number of independent fac- 
tors will be considered and each available smoke 
asset will be ranked as ideal, favorable, marginal, or 
unfavorable for each of these factors. An overall rank- 
ing will then be derived for each smoke type. TDA 
output will consist of the relative rankings of the 
assets, information concerning why the use of certain 
assets may not be favorable, and warnings concerning 
possible toxic effects on one’s own troops. 
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AD-A229 524/4/GAR PC A03/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Minimum Required Signal for LIMARS Experi- 
ments. 

L. E. Myers. 31 Oct 90, 42p Rept no. WRDC-TM-90- 

120-AARI 


This report determines the minimum detectable signal 
required to perform the Laser Imaging and Ranging 
System experiment. LIMARS is a direct detection laser 
radar using a novel receiver scheme to produce a 
pixel-registered range image without scanning. This 
work was motivated by the need to size the transmitter 
laser which, for this experimental system, is a Nd:YAG 
laser operation at 1.06 microns. The laser must 
produce at least the minimum detectable power at the 
detector for the experimental conditions. The minimum 
detectable power is that power which just exceeds the 
noise for given probabilities of detection and false 
alarm. The author included contributions of noise from 
scene emission, scene reflection, and_ internal 
sources, and considered experiments in the Bidg 620 
Tower and Bidg 622 Collimator. For the Tower experi- 
ment, in the worst case of reflected sunlight there are 
410 rms noise electrons per pixel. In the Collimator ex- 
periment, internal noise of 100 rms noise electrons per 
pixe! dominates. The author wrote a computer pro- 
gram to plot the probability of detection as a function 
of signal electrons for given probability of false alarm 
and number of noise electrons using Poisson statis- 
tics. Speckle was not included in this program. (kr) 


128,132 

AD-A229 652/3/GAR PC A01/MF A01 

Westinghouse Electronic Systems Group, Baltimore, 

MD. Advanced Technology Div. 

on Superconducting IR Focal Plane 
rray. 

A. S. Jensen. 10 Oct 90, 1p SDIO-N-1504 

Contract SDIO84-88-C-0042 


Work to be Performed: Conduct research on LTS cir- 
cuits for IR detector arrays, conduct research on HTS 
IR focal plane arrays, their construction and behavior, 
demonstrate SC A/D circuit with photodiode signal 
current source, and demonstrate the operation of an 
IR imaging system using SC A/D circuits. (rh) 
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AD-P006 164/8/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Airborne FLIR Detection of Surface Targets. 

H. G. Hughes. cSep 89, 12p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p16-1 thru 16-12. 

Availability: This paper covered by copyright. 


An algorithm is presented for predicting the detection 
ranges of a surface target by an airborne Forward 
Looking Infrared (FLIR) system. The total infrared 
background radiance scene under cloud-free skies is 
modeled to include the atmospheric path emissions 
between the target and sensor and the effects of a 
wind ruffled sea on the surface emissions and sky radi- 
ance reflections. A model is also introduced of the av- 
erage temperature of a ship based upon the solar 
heating effects throughout a specified course, the am- 





bient meteorological conditions, and the viewing 
angle. Together, these two models allow the range to 
be determined where the difference between the ap- 
parent ship’s temperature (i.e., the actual ship temper- 
ature degraded by the atmospheric transmittance) and 
the effective background temperature of the sea sur- 
face as viewed from the sensor altitude is equal to the 
minimum detectable temperature difference of the 
FLIR. A case study is presented to demonstrate the 
vulnerability of a Frigate class ship to detection by an 
airborne common module FLIR during a five hour 
period where the ship’s course changed allowing solar 
heating of different sides of the ship. The results of this 
study show considerable increases in predicted detec- 
tion ranges with altitude using the present algorithm 
over those based on a fixed temperature difference 
between a target and its background. 
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DE91005218/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Investigation of optical methods for hydroyield 
measurements. Final report. 
Progress rept. 

J. A. Charest, and C. S. Lynch. Jan 90, 28p UCRL- 
ro 104000 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


Two fiber optic techniques, the Linear Resistive 
Ladder (LRL) and the piezo-driven LED arrangement, 
were investigated and successfully demonstrated in 
the laboratory to be capable of being used for hy- 
droyield measurements. Prototype linear arrange- 
ments for each of the above methods were construct- 
ed and placed in a designed UGT. The piezo-driven 
LED method appears very attractive as it showed the 
potential for becoming an “all passive, non-intrusive” 
treaty verification method capable of functioning at 
stress levels ranging from less than 1Kbar to 100 
Kbars. Other optical methods using fiber optics for de- 
tection mechanisms and signal transmissions were 
also conceptually examined. 11 figs. 
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AD-A229 381/9/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Introduction to ee Radar. 

Memorandum rept. 

M. |. Skolnik. 20 Nov 90, 50p Rept no. NRL-MR- 
6755 


An impulse radar is one whose waveform is a single- 
cycle sinewave. Its most distinctive characteristic is its 
very wide relative-bandwidth. Much has been said and 
claimed for such a radar, as compared to conventional 
narrowband radar; but there is very little written about 
what it is, what it can and cannot do, and what is re- 
quired to achieve such radars in practice. This report 
begins with a description of the spectrum of an impulse 
radar as compared to the more usual short-pulse 
radar. The requirements, problems, and current tech- 
nology of the various subsystem that make up an im- 
pulse radar (transmitters, receivers, and antennas) are 
discussed. All three of these major subsystems for an 
impulse radar are presently far from adequate for prac- 
tical applications (other than for probing underground). 
A number of problem areas are reviewed, including 
electromagnetic compatibility, target scattering, the 
radar is discussed and the differences noted. Several 
potential applications are briefly reviewed, including 
target-to-clutter enhancement, target recognition, res- 
olution of low-altitude multipath, and target scattering 
enhancement, as well as its successful use for under- 
ground probing. Currently, the claims made for many of 
the proposed applications have been justified, but the 
major differences between the impulse radar and con- 
ventional radar provide interesting technical chal- 
lenges that would be worthy of fundamental investiga- 
tion and understanding. (RH) 
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AD-A229 388/4/GAR 


Ohio State Univ., Columbus. ElectroScience Lab. 
Bispectral A sis of —— Signals with Applica- 
tion to Target C 


Technical rept. 

|. Jouny, E. K. Walton, R. L. Moses, and F. D. 
Garber. Aug 90, 191p Rept no. ESL-723090-2 
Contract N00014-90-J-1200 


This report investigates the bispectral processing of 
complex-valued radar target scattering signatures and 
the impact of such processing on target identification. 
The concept of ‘birange profile’ as two-dimensional 
display of target scattering mechanisms in the range 
domain is introduced. It is shown that the birange pro- 
file can detect responses due to multiple scattering 
interactions. An algorithm is proposed to estimate the 
birange profiles of radar targets. Using this algorithm, 
multiple interactions of real aircraft are extracted, and 
interpreted in terms of target geometry. An algorithm 
that uses autoregressive parametric modeling of radar 
signatures to obtain high resolution birange profiles 
was introduced and tested using synthesized data and 
real scattering data. An alternative estimation proce- 
dure, which does produce the true bispectrum, was de- 
veloped. The classification aspect of birange features 
was investigated using cross-correlation of birange 
profile of unknown target with that of a catalog target. 
It was shown that classification using birange features 
is inferior to classification using impulse reapemiee fea- 
tures if the additive noise is Gaussian. Classification 
with the birange when the noise is non-Gaussian yields 
relatively reasonable results in comparison with other 
classifiers. Finally, it was shown that when scatteri 
from extraneous point scatterers is added to the data, 
then classification with the birange outperforms other 
classifiers if the signal-to-extraneous scatterers ration 
is low. Keywords: Identification, Signal processing, 
Targets, Radar, Statistical. (JD) 
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AD-A229 514/5/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Alternative Form of the Modified Point-Mass Equa- 
tion of Motion. 

Final rept. Jun-Aug 90. 

J. W. Bradley. Nov 90, 16p Rept no. BRL-MR-3875 


The point-mass-equation of motion is usually given in 
the form of an explicit expression for the acceleration 
U.dot (vector). The modified point-mass equation is 
obtained by adding yaw-of-repose terms to the right- 
hand side. These new terms are functions of U.dot 
(vector) so that U.dot (vector) now occurs on both 
sides of the equation. In this report, the modified point- 
mass equation is rewritten in the form of an explicit 
expression for the acceleration. Keywords: Radar tar- 
gets, Projectile trajectories, Point mass equation, 
Modified point mass equation, Yaw of repose, Equa- 
tions of motion. (JHD) 
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AD-A229 530/1/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Phase-Coded Waveforms and Range Superresolu- 
tion. 

Interim rept. Oct 89-Oct 90. 

W. F. Gabriel. 5 Nov 90, 23p Rept no. NRL-MR-6738 


Phase-coded pulse-compression waveforms have 
been investigated for compatibility with superresolu- 
tion processing techniques in the range domain. Two 
waveforms were tested via simulated data; a binary 
Barker code, and a quadriphase code. The binary code 
was not compatible and did not permit resolution finer 
than the conventional matched filter. The quadriphase 
code, on the other hand, was found to be partially com- 
patible and permitted accurate resolution/location of 
one or two point targets within a rangebin. However, it 
could not handle more than two closely spaced targets 
because of its inherent limitation of two degrees-of- 
freedom (for superresolution processing purposes). 
Therefore, these phase-coded waveforms are not rec- 
ommended for high resolution processing in range. 
The processor burden would not be cost effective for 
the limited benefits available. (kr) 
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AD-A229 700/0/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 
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Microwave Fre- 


ept. 

J. C. Henkus. Oct 90, 40p FEL-90-B255, TDCK- 
TD90-3214 

Text in English; Abstract in Dutch. Original contains 
color plates: All DTIC/NTIS reproductions will be in 
black and white. 


iance as an alternative concept to ‘achieve inherently 
wide-band behaviour is proposed. From this, a new 
design goal is derived and formulated: constant admit- 
pe pdt en jee a aco oer they 9 
each harmonic sub-band. A frequency doubler pov 
been designed and built i on this 

conversion efficiency measure (1.0 + or - Oy ae in 
the 2.8 ... 3.6 GHz in band. Also, a frequency tri- 
pler has been desig and built based on this con- 
cept; the conversion efficiency measures (-10.4 + or - 
0.6) dB in the 8.5 ... 10.5 GHz design band. Both exam- 
ples prove the validity and practical suitability of this 
alternative concept. Netherlands. (rh) 
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AD-A229 711/7/GAR PC A04/MF AO1 
Naval Ocean Systems Center, San Diego, CA. 
Specification for a Surface-Search Radar-Detec- 
tion-Range Model. 

Technical document. 


C. P. Hattan. Sep 90, 70p Rept no. NOSC-TD-1930 


A model that predicts surface-search radar detection 
range versus a variety of combatants has been devel- 
oped at the Naval Ocean Systems Center. This model 
uses a simplified ship radar cross section (RCS) model 
and the U.S. Navy Oceanographic and Atmospheric 
Mission Library Standard Electr 

Model. It provides the user with a method of assessing 
the effects of the environment of the performance of a 
surface-search radar system. The software implemen- 

tation of the model is written in ANSI Fortran 77, with 
MIL-STD-1753 extensions. The program provides the 
user with a table of expected detection ranges when 
the model is supplied with the proper environmental 
radar system inputs. The target model includes the 
variation in RCS as a function of aspect angle and the 
distribution of reflected radar energy as a function of 
height above the waterline. The modeled propagation 
effects include refraction caused by a multisegmented 
refractivity profile, sea-surface roughness caused by 
local winds, evaporation ducting, and surface-based 
ducts caused by atmospheric layering. (rrh) 
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AD-A229 784/4/GAR PC A03/MF A01 
Army Missile Command, Redstone Arsenal, AL. Ad- 
vanced Sensors Directorate. 

Sensitivity Time Control a 

Final technical rept., Mar-Sep 

R. R. Boothe. Oct 90, Bop AMSMI/TR- RD-AS-91-1, 
SBI-AD-E951 579, 


This report determines the loss associated with the 
use of sensitivity time control in a receiver. The receiv- 
er consists of three stages, the second stage of which 
incorporates the STC signal level control function. An 
example receiver is considered to illustrate the degree 
of STC loss that might be expected in a typical receiv- 
er. The loss is expressed in terms of the receiver's var- 
ious noise figures, gains of each stage, and the range 
ratio. (Author). 
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AD-A229 790/1/GAR PC A04/MF A01 
Royal Signals and Radar Establishment, Malvern 


(England) 

QR-Decomposition Based Least-Squares Lattice 
Algorithm for Adaptive Filtering. 

Technical memo. 

|. K. Proudier, and J. G. McWhirter. Jul 90, 64p 
RSRE- MEMO-4409, DRIC-BR-115234 


We derive, from first principles, the least squares lat- 
tice algorithm for adaptive filtering based on the QR 
decomposition (QRD). in common with other lattice al- 
gorithms for adaptive filtering, this algorithm only re- 
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quires O(p) operations for the solution of a p-th order 
problem. algorithm has as its root the QRD-based 
recursive least squares minimisation algorithm and 
Son chen eed ae ee ee 
ee eee 
m contains within the QRD-based algorithm for 
ing the least squares linear prediction problem. 
algorithms are presented in two forms: one that 
involves taking square-roots and one that does not. 
— computer simulations of a channel equaliser, 
finite-precision arithmetic, are presented in 
whi the lattice ms are compared to | ae more 
established srs alge og ic array ones. relation- 
ship between GAD besed lattice algorithms and 
other least ps lattice algorithms is briefly dis- 
cussed. Various extensions to this work are discussed 
including the multi-channel QRD-based adaptive filter- 
ing algorithm that can be used for a wide-band beam- 
forming. Keywords: Great Britain, Digital signal proc- 
essing. (kr) 
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AD-A229 804/0/GAR PC A06/MF A01 
Alabama Univ. in Huntsville. School of Engineering. 
Extension and Upgrading of the Computer Simula- 
tion of Range Relative Doppler and In- 
variant for MM Wave Seekers. Volume 1. 
mee techni -31 Dec 88. 

(e) 


rept., 3 Apr. 
, B. R. Mahafza, and J. G. Kim. Oct 90 

— AMSMI-CR- RD-AS-90-3-VOL-1, SBI- AD-E951 

Sooensee DAAH01-87-D-0021 


See also Volume 2, AD-A229 805. 


This report extends and updates the computer simula- 
tion of Range Relative Doppler Processing (RRDP), 
and Invariant Mapping for MM wave seekers, which 
was introduced in prior reports. A major difference be- 
tween standard Synthetic Aperature and RRDP is that 
the return signal is heterodyned with respect to a syn- 
thetic signal corresponding to a fictitious scatterer at 
the center of the “ya cell. It follows that the imple- 
mentation of RRDP depends critically on an accurate 
simulation of the round trip delay. For this purpose the 
round trip delay is expressed as a four dimensional 
third order Taylor expansion. The footprint reflectivity 
versus azimuth and range is transferred to an absolute 
x-y map using the Invariant Mapping Technique c 
posed ier, which has been greatly improved. This 
report is Sondemad tin the theory, formulas, Fortran 
implementation, and performance of the simulation. A 
Guten. User Manual is also available in Volume 2. 
or). 
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pler 
variant Mapping for MM Wave Seekers. Volume 2. 


User Manual of the Range Relative Doppler Proc- 
essing Simulation for MM Wave Seekers. 
Interim rept., 3 Mar-31 Dec 88. 
R. J. Polge, B. R. Mahafza, and J. G. Kim. Oct 90, 
> AMSMI-CR-RD-AS-90-3-VOL-2, SBI-AD-E951 

1 


Contract DAAH01-87-D-0021 
See also volume 3, AD-A229 806 


A computer simulation of Range Relative Doppler 
amg (RRDP) and Invariant Mapping for MM 
Wave Seekers was developed in Volume | entitled Ex- 
tension and Upgrading of the Computer Simulation of 
Range Relative Doppler Processing and Invariant 
Mapping for MM Wave Seekers (3). Two Programs 
were developed FRRDP and CRRDP. These programs 
use the same input files: CRRDPI.INF (system param- 
eters) and CLUTINFI.INP (clutter map). Execution of 
FRRDP glenerates a file FRRDPG.GRD which stores 
the footprint reflecitivity versus azimuth and i. 
Execution of CRRDP generates a file GRRDPG.GRD 
which stores the footprint reflectivity versus absolute 
xy-y coordinates. Volume 1 contains all the theory, for- 
mulas, and listings. This report, which is denoted as 
Volume 2, is a user manual for the computer simulation 
documented in Volume 1. With.is manual MICOM 

sonnel should be able to: (1) install the Fortran ft. 
ware on an IBM PC/compatible, (2) duplicate the re- 
sults presented in this report, and (3) run the simula- 
tion for different clutter maps and targets. (Author) 
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Extension ey any Retr Computer Simula- 
tive Processing and In- 
adar 


lor MM Wave Seekers. 

‘erim rept., 3 Apr-31 Dec 88. 
R. J.P , B. R. Mahafza, and J. G. Kim. Oct 90 
78p AM i-CR- RD-AS-90-3-VOL-3, SBI-AD-E951 
582 


Contract DAAHO1-87-D-0021 
See also Volume 1, AD-A229 804. 


This report extends the application of Range Relative 
Doppler Processing RRDP and of the Invariant Map- 
ping Technique to beam doppler sharpening radars, 
where the goal is to map a large area on the ground. In 
this application the antenna follows a horizontal path 
while scanning a wide azimuth interval. Two programs 
are developed: DOPFP.FOR and DOPXY.FOR. The 
first detects targets with the sequence of footprints. 
program uses invariant mapping to gener- 
ate a file which contains reflectivity data versus abso- 
lute coordinates for a selectable x-y window. An exam- 
ple illustrates the detection of (4) forty randomly dis- 
tributed scatters. The performance is quite good, 
except that the azimuth resolution is poor for footprints 
at very low azimuth angles. All the results are in com- 
piete agreement with the theory. (Author). 


PC A02/MF A01 

Naval Ocean Systems Center, San Diego, CA. 
Decision Aids in the U.S. Navy. 

R. A. Paulus. cSep 89, 9p 


This age tiga ouano ational Decision Aids for Ex- 

seem be lectromagnetic Propagation Ef- 
RES ar p5-1 thru 5-9. 

Availability: This paper covered by copyright. 


The U.S. Navy has been using a shipboard radar prop- 
agation assessment system for the past decade. The 
system was conceived as the Integrated Refractive Ef- 
fects Prediction System (IREPS) in 1973; tested at sea 
in 1976; and installed on most capital ships beginning 
in 1978. IREPS provided two types of products: (1) dis- 
plays of refractivity data and (2) sensor performance 
displays. The workhorse display was the radar cover- 
age diagram used by the air wing to determine pene- 
tration or jamming altitudes against hostile radars. This 
initial capability to a —— effects was re- 
ceived so Ne tam An proved so successful 
that the development of factical D Decision Aids (TDAs) 
became part of an es _ to enhance this 
capability in the fleet. DAs structure the propa- 

tion information for the decision maker and perform 

nctions that would otherwise overwhelm him. The 
decision maker is not directed to a ific course of 
action but rather is provided a framework within which 
he can make tradeoff decisions with respect to propa- 
gation in conjunction with other essential factors of his 
mission. This approach to the development of an air- 
craft stationing aid is discussed along with an overview 
of several TDAs applicable to various warfare areas. 
Efforts to incorporate these tactical decisions aids into 
Navy sea-based command and control systems are 
explored. 
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AD-P006 156/4/GAR PC te A01 
= Ocean Systems Center, San Di a 
(ERE EPS). Refractive Effects Prediction System 


itney. cSep 89, 10p 
This ance is from ‘ ational Decision Aids for Ex- 
weinay or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p6-1 thru 6-10. 
Availability: This paper covered by copyright. 


In recent years, electromagnetic tactical decision aids 
have been developed to assess environmental effects 
on the performance of operational systems, such as 
shipboard radars. In general, these systems have per- 
formed well and are now routinely used by operational 
forces to optimize their use of sensors and deployment 
of forces. In many cases, laboratory engineers have 
taken the existing tactical decision aid software and 
used it to assess the performance of proposed new 
sensors. Since the »riginal software was not designed 
for this purpose, many deficiencies in such a use were 
soon identified. For example, most engineers prefer to 
graphically compare performance results as a single 
design parameter, such as radar pulse length, is varied 
over a range of possible values. Also, in designing a 
new system, one is usually more interested in the long- 
term statistical performance than in single-event per- 


formance that the tactical decision aids are normally 
designed to assess. 
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Forschungsgeselischaft fuer Angewandte Naturwis- 

senschaften e.V., Wachtberg (Germany, F.R.). Fors- 

chungsinstitut fuer Hochfrequenzphysik. 

Low Level Ra Coverage Performance Predic- 

tion for VHF R ; 

H. Kuschel. cSep 89, 13p 

This article is from ‘Operational Decision Aids for Ex- 

emt or Mitigating Electromagnetic Propagation Ef- 
D- ADis arr? p41-1 thru 41-13. 

Availability: This paper covered by copyright. 


At VHF radar frequencies the range coverage is not 
strictly limited by the quasi-optical horizon like at 
microwave radar frequencies but is extended due to 
diffraction propagation. This effect, here called 
beyond-the-horizon (BTH) detection capability is 
strongly dependent on the propa: — path and thus 
on the terrain structure. The availability of digital terrain 
maps gives way to the use of computerised methods 
for the prediction of radar range coverage in real envi- 
ronment. In combination with wave propagation 
models suitable for diffraction at terrain structures, dig- 
ital terrain data can even be used for the prediction of 
BTH target detectability at VHF radar. Here the digital 
landmass system (DLMS) terrain database was used 
in combination with a multiple-knife-edge diffraction 
model to predict the diffraction attenuation between 
the radar and the potential target positions, especially 
beyond the optical horizon. The DLMS database con- 
sists of topographic height data as well as on cultural 
data describing the built up areas and forested areas 
according to their ht and extension. The propa 

tion paths extracted from the database are modelled 
as a sequence of diffraction screens suited for the a 
plication of a Fresnel-Kirchhoff al rage yieldin 
knife-edge-diffraction attenuation. This terrain re’ Lied 
propagation model has been verted by a large 
number of measurements at different frequencies. 
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PAT-APPL-7-544 293/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Method for Providing a Polarization Filter for Proc- 
essing Synthetic Aperture Radar Image Data. 
Patent Application. 

P. C. Dubois, and J. J. Vanzyl. Filed 25 Jun 90, 27p 
N91-13594/7 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A polarization filter can maximize the signal-to-noise 
ratio of a polarimetric synthetic aperture radar (SAR) 
and help discriminate Crasen targets or enhance 
image features, e.g., enhance contrast between differ- 
ent Ss of target. The method disclosed is based on 
the Stokes matrix/ Stokes vector representation, so 
the targets of interest can be extended targets, and 
the method can also be applied to the case of bistatic 
polarimetric radars. 


128,150 

PAT-APPL-7-550 775/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Pipeline Synthetic Aperture Radar Data Compres- 
sion Utilizing Systolic Binary Tree-Searched Archi- 
tecture for Vector Quantization. 

Patent Application. 

C. Chang, W. Fang, and J. C. Curlander. Filed 10 Jul 

90, 37p N91-13595/4 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system for data compression son (ved) Ye ches array 
architecture for Vector Quantization (VQ) is disclosed 
for both full-searched and tree-searched. For a tree- 
searched VQ, the special case of a Binary Tree- 
Search VQ (BTSVQ) is disclosed with identical Proc- 
essing Elements (PE) in the array for both a Raw- 

book VQ (RCVQ) and a Difference-Codebook VQ 
(DCVQ) algorithm. A fault tolerant system is disclosed 
which allows a PE that has developed a fault to be 
bypassed in the array and replaced by a spare at the 





end of the array, with codebook memory assignment 
shifted one PE pan the faulty PE of the array. 


General 
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AD-A229 756/2/GAR PC A03/MF A01 

_— Research Lab., beetle ge DC. 
Multidimensional T ree Structures by 


Ust Linear 
J. K. fiitann. 19 Nov 90, 11p Rept no. NRL-9282 


The k-d tree data deep ow provides a relatively distri- 
bution-i nt means for satisfying 
range queries on k-dimensional objects in average 
case time. This time is proportional to the theoretic op- 
timum for any data structure whose storage pons 
ments scale linearly. Given this optimality, much work 
in the area of distribution-independent near-neighbor 
algorithms has been directed towards enhancing the 
k-d tree and its associated search techniques to 
—— its search time nee ccen ating constant. This 
port suggests an enhancement that furthers this 
wa Important applications include data correlation 
problems associated with multitarget tracking. In par- 
ticular, techniques described in this report have been 
incorporated into the TRC and Real tracking and cor- 
relation systems. A k-d tree is a binary in which the set 
of k-dimensional points may be partitioned at each 
node according to any of the k coordinates. The dis- 
criminating coordinate for each node can be selected 
to prevent anisotropy in the distribution. This is accom- 
plished by recursively partitioning the set according to 
the median data point of the projection of the data onto 
the coordinate axis that has the greatest dispersion. 
Thus, a node will contain (either implicity or explicity) 
identification of the discriminating coordinate and 
pointers to the set of points whose values for the dis- 
criminating coordinate are greater than that of the 
median and to the set of points whose values are less 
than the median. (kr) 
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AD-P006 154/9/GAR PC A01/MF A01 
Space and Naval Warfare Systems Command, Wash- 
ington, DC. 

Tactical Environmental Support System (TESS(3)). 
J. J. Jensen. cSep 89, 3p 

This article is from ‘ ational Decision Aids for Ex- 
ploiting or mr ore peer gm Propagation Ef- 
fects, AD-A215 917, p4-1 thru 4-3. 

Availability: This paper covered by copyright. 


The U.S. Navy has taken an aggressive step toward 
improving the analysis and prediction of the perform- 
ance of tactical sensors and systems at sea. The 
TESS(3) is one of three key components now under 
development which will form the basis for state of the 
art on-scene tactical support. Along with a high resolu- 
tion satellite receiver/recorder and the automated 
Shipboard Meteoro ron and Oceanographic Ob- 
serving System (SMOOS), TESS(3) is expected to sig- 
nificantly improve the ability of the tactical commander 
to exploit potential advantages which accrue from a 
quantitative knowledge of the surrounding environ- 
ment. 
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DE91006786/GAR PC A06/MF A01 
Los Alamos National Lab., NM. 

Evaluation of the NDP system. Final report, Octo- 
ber 1990. 

Progress rept. 

E. A. > i gaeates and Y. Y. Eisen. Dec 90, 116p LA- 
1198) 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The neutron diagnostic probe (NDP), an explosive de- 
tection system developed by Consolidated Controls 
Corporation and based on the associated-alpha-parti- 
cle technique, was evaluated. Although many prob- 
lems were found with the prototype system that make 
it useless for most practical applications, the NDP 
system may be considered a successful proof-of-prin- 
ciple for the basic explosive detection system design. 
In addition to evaluating the design and performance 
of the present system, models were developed to esti- 
mate the performance that might reasonably be ex- 
pected from full scale systems of different conceptual 
design. Specific examples involved various types of 


iosheen | 
scenarios, including the deliberate use of shielding ma- 
terials as a countermeasure to detection. 11 refs., 46 
figs., 24 tabs. 
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N91-15165/4/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 


A01) 
Thomson-CSF, Malakoff (France). 
T/R Modules for Phased-: lennas. 
es Y. Mancuso, and J. C. Resneau. cSep 


In ACARD, Advances in rapa for Active and 
Passive Airborne Sensors 9 p. 


The concept of phased array radar is critically depend- 
ent on the availability of compact, reliable and low 
power consuming Transmitter/Receiver (T/R) mod- 
ules. An overview is given on two major programs ac- 
tually at development stage within the Thomson group 
and on three major development axis (electrical con- 
cept optimization, packaging, and size reduction). The 
technical feasibility of the concept was proven and the 
three major axis were enlightened, based on reliability, 
power added efficiency, and RF tests optimization. 
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N91-15453/4/GAR PC A04/MF A01 

Arizona State Univ., Tempe. 

Advanced Electromagnetic Methods for Aero- 
space Vehicles. 

} cae ndhome Report. 

C. A. Balanis, J. Choi, E. El-sharawy, S. Hashemi- 

yeganeh, and C. R. Birtcher. 31 Dec 90, 52p NAS 

1.26:187721, NASA-CR-187721 

Contract NAG1-1082 


High- and low-frequency methods to analyze various 
radiation elements located on aerospace vehicles with 
combinations of conducting, nonconducting, and 
energy absorbing surfaces and interfaces. The focus 
was on developing fundamental concepts, techniques, 
and algorithms which would remove some of the 
present limitations in predicting radiation characteris- 
tics of antennas on complex aerospace vehicles. In 
order to accomplish this, the following subjects were 
examined: (1) the development of techniques for rigor- 
ous analysis of surface discontinuities of metallic and 
nonmetallic surfaces using the equivalent surface im- 
pedance concept and Green's function; (2) the effects 
of anisotropic material on antenna radiation patterns 
through the use of an equivalent surface impedance 
concept which is incorporated into the existing numeri- 
cal electromagnetics computer codes; and (3) the fun- 
damental concepts of precipitation static (P-Static), 
such as formulations and analytical models. A comput- 
er code was used to model the P-Static process on a 
simple structure. Measurement techniques were also 
developed to characterized the electrical properties at 
microwave frequencies. Samples of typical materials 
— in airframes were tested and the results are in- 
cluded. 
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N91-15465/8/GAR PC A07/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 


19 - Elektrotechnik. 
elder von Drahtantennen 
reten Nichtlinearitaeten 
jadiation Fields of Wire Antennas with 
ind Discrete Noniinearities). 
Ph.D. Thesis 
N. Scheffer. 1990, 126p ETN-91-98496 
Text in German. 


The transient electric and magnetic near fields of wire 
antennas are calculated. The calculation process for 
the determination of the current and field distribution in 
buckled wire antennas is presented. The field images 
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of the buckled antenna show that the buckle is a loca- 


allows any antenna ceataae te Se dines 
Nonlineary can influence the antenna radiation be 


Circuits 
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AD-A229 295/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 

Lab. of Electronics. 


of the Finite-Differ- 
ence Method to the Analysis of 


Planar Microstrip Circuits. 
D.M. Sheen, S. M. Al Ali, M. D. Abouzahra, and J. A. 


— Jul 90, 11 T-MTT/38/7/36153, ARO- 

9.5-EL, ARO-26213.22-EL 

Contracts N00014-89-J-1019, DAALO3-89-C-0001 

Pub. in IEEE Transactions on Theory and 
Techniques, v38 n7 p849-857, Jul 90. 


A direct thr finite-difference time- 


ee-dimensional 
domain —_— method is applied to the full-wave 
analysis of various microstrip 
is shown to be an efficient tool for 

Circuit 


ments are compared with the FDTD results and shown 
to be in good agreement. Keywords: Reprints. (R.H.) 
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AD-A229 564/0/GAR 

Illinois Univ. at Urbana-Champaign. 
ence Lab. 
Asymptotic and Absorbing Boundary Conditions 
for Finite Element Analysis of Digital Circuit and 
Scattering Problems. 

Technical rept. 

A. Kheblir, and R. Mittra. 8 Nov 90, 129p Rept no. 
UILU-ENG-90-2252 

Contract N00014-90-J-1270 


The finite element method (FEM) is very appealing for 
solving open region digital circuit and scattering prob- 
lems to its simplicity in wey complex-shaped 
structures and i dielectric scatterers. 
However, it must deal with the practical problems of 
mesh truncation and the introduction of an artificial 
outer boundary in order to limit the number of node 
points to a manageable size. Therefore, the major diffi- 
culty encountered when using FEM is how to find a 
boundary condition operator which when applied on 
the artificial outer boundary mimics the asymptotic be- 
havior of the field at infinity and yields reasonably ac- 
curate results in the interior region without the need of 
an exorbitantly large number of mesh points. This 
report is an effort to provide some techniques to deal 
with the FEM mesh truncation, in an efficient manner, 
through the introduction of three new boundary condi- 
tion concepts, viz., the bou conditions for arbi- 
trary outer boundaries, the asymptotic boundary condi- 
tion for digital circuit applications, and the higher-order 
bou conditions. The 
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Moisture absorption and bakeout characteristics 
of rigid-fiexibie my Sew wiring boards. 

J. W. Lula. Jan 91, 27p -613-4408 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 


Moisture absorption and bakeout characteristics of 
Allied-Signal Inc., Kansas City Division ig bp me 
flexible printed wiring boards were determined. It was 
found that test specimens had absorbed 0.95 weight 
percent moisture when equilibrated to a 50 percent 
RH, 25(degree)C environment. Heating those equili- 
brated specimens in a 120(degree)C static air oven re- 
moved 92 percent of this absorbed moisture in 24 h. 
Heating the samples in a 80(degree)C static air oven 
removed only 64 percent of the absorbed moisture at 
the end of 24 h. A 120(degree)C vacuum bake re- 
moved moisture at essentially the same rate with pary- 
lene slowed the absorption rate by approximately 50 
percent but did not appreciably affect the equilibrium 
moisture content or the drying rate. 


128,160 
DE91007162/GAR 
Lawrence Livermore National Lab., CA. 
Development of a numerical computer code and 
circuit element models for simulation of firing sys- 
tems. Final report, April 15, 1988-April 15, 1 
ee rept. 

Carpenter. 2 Jul 90, 221p UCRL-CR-105603 
Contract W-7405-EN G-48 
Sponsored by Department of Energy, Washington, DC. 


PC A10/MF A02 


Numerical simulation of firing systems requires both 
the appropriate circuit analysis framework and the spe- 
cial element models required by the application. We 
have modified the SPICE circuit analysis code (version 
2G.6), developed originally at the Electronic Research 
Laboratory of the University of California, Berkeley, to 
allow it to be used on MSDOS-based, personal com- 
puters and to give it two additional circuit elements 
needed by firing systems--fuses and saturating induct- 
ances. An interactive editor and a batch driver have 
been written to ease the use of the SPICE program by 
system designers, and the interactive graphical post 
processor, UTMEG, supplied by U. C. Berkeley with 
SPICE version 3B1, has been interfaced to the output 
from the modified SPICE. Documentation and installa- 
tion aids have been provided to make the total soft- 
ware system accessible to PC users. Sample problems 
show that the resulting code is in agreement with the 
FIRESET code on which the fuse model was based 
(with some modifications to the dynamics of scaling 
fuse parameters). In order to allow for more complex 
simulations of firing systems, studies have been made 
of additional special circuit elements--switches and 
ferrite cored inductances. A simple switch model has 
been investigated which promises to give at least a 
first approximation to the physical effects of a non 
ideal switch, and which can be added to the existi 
SPICE circuits without changing the SPICE code itse! 

The effect of fast rise time pulses on ferrites has been 
studied experimentally in order to provide a base for 
future modeling and incorporation of the dynamic ef- 
fects of changes in core magnetization into the SPICE 
code. This report contains detailed accounts of the 
work on these topics performed during the period it 
covers, and has appendices listing all source code 
written documentation produced. 
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N91-15951/7/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Digital Frequency Synthesizer for Radar Astrono- 


my. 

R. Sadr, E. Satorius, L. Robinett, and E. Olson. 15 
Aug 90, 30p NAS 1.26:187814, JPL-PUBL-90-32, 
NASA-CR-187814 

Contract NAS7-918 


The digital frequency synthesizer (DFS) is an integral 
part of the programmable local oscillator (PLO) which 

is being developed for the NASA’s Deep Space Net- 
work (DSN) and radar astronomy. Here, the theory of 
operation and the design of the DFS are discussed, 
and the my parameters in application for the Gold- 
stone Solar System Radar (GSSR) are specified. The 
spectral purity of the DFS is evaluated by analytically 
evaluating the output spectrum of the DFS. A novel 
architecture is proposed for the — of the DFS with 
a frequency resolution of 1/2(exp 48) of the clock fre- 
quency (0.35 mu Hz at 100 MHz), a phase resolution of 
0.0056 degrees (16 bits), and a frequency spur attenu- 
ation of -96 dBc. 
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PATENT-4 936 309,PAT-APPL-7-585 627, PAT- 
APPL-7-394 343 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Patent Physiological Rate Measurement Instrument. 
a 
88, patented 26 Jun 90, 
L-7-183 475 


G. Cooper. Filed 15 
ap NO1- bate PAT-Al 
US-Patent-Appl-SN- 


Continua 

585627, Filed 7 P Mar, 1984 Which Is a Continuation of 

US-Patent. Appl-SN-394343, Filed 1 Jul. 1982. 
sonia ane possibly, een teteiee ~~ of 

censi lor foreign oO 

patent available Commissioner of Patents” Washing- 

ton, DC 20231, $1.50. 


The object of the invention is to provide an instrument 


for converting a — pulse rate into a corre- 
—— linear output voltage. The instrument which 


iccurately measures the rate of an unknown r 

or pulse wave over an extended range of values com- 

prises a phase-locked loop including a phase compar- 
ator, a filtering network, and a voltage-controlled oscil- 
lator, arranged in cascade. The comparator has 
Oe ate ae ates cane 

input responsive to the output signal of the voltage- 
controlled oscillator. The comparator — a signal 
dependent on the difference in phase and frequency 
between the te appearing on the first and second 
inputs. A high-input impedance amplifier accepts an 
output from the filtering network and provides an am- 
plified output DC signal to a utilization device for pro- 
viding a measurement of the rate of the pulse wave. 
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PATENT-4 973 914 Not available NTIS 
National Aeronautics ce Administration, 
Greenbelt, MD. Goddard —_S light Center. 
Digitized Synchronous Demodulator. 


ore 
C. E. Woodhouse. Filed 10 Oct 89, patented 27 Nov 

90, 6p N91-14550/8, PAT-APPL-7-418 612 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A digitized hronous demodulator is constructed 
entirely of digital components including ating no 
accumulator, and means to digitally filter digital 
output signal. Indirectly, it accepts, at its input, periodic 
analog signals which are converted to digital signals by 

coder) “anal log-to-digital conversion techniques. 
Broadly, the oo digital signals are summed to one of 
two registers within an accumulator, based on the 
phase of the input signal and medicated by timing 
logic. At the end of a predetermined number of cycles 
of the inputted periodic signals, the contents of the 
— tt accumulated samples from the negative 
half cycle is subtracted from the accumulated samples 
from the positive half cycle. The resulting difference is 
an accurate measurement of the narrow band ampli- 
tude of the periodic input signal during the measure- 
ment period. This measurement will not include error 
sources encountered in prior art synchronous demo- 
dulators using analog techniques such as offsets, 
charge injection errors, temperature drift, switching 
transients, settling time, analog to digital converter 
missing code, and linearity errors. 


Electromechanical Devices 
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DE91006231/GAR PC A04/MF A01 
Washington State a Office, Olympia. 


handbook. 
G.A. gion and J. G. Douglass. Oct 90, 
Sop DOE /BP/34623-2 

Contract FC79-82BP34623 

Sponsored by Department of Energy, Washington, DC. 


Substantial reductions in energy and operational costs 
can be achieved lh the use of f energy-efficient 
electric motors. pas Sep lnylbal iled to help in- 
dustry identify nities for cost-effective applica- 
tion of these motors. Senor Cons a 


tor purchase 
decisions are being made. Its potted 3 inches plant 
managers, plant engineers, and others interested in 


energy management or preventative maintenance pro- 
grams. 
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DE91006431/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 

—- tests of MC3811 rigid/flex printed wiring 


F.L. Pee Gon . Oct 90, 29p SAND-88-0712 
Contract A\ 76DP00789 
Sponsored by Department of Energy, Washington, DC. 


Rigid/flex multilayer printed wiring boards are more 
sensitive to thermal environmental changes than con- 
ventional printed wiring boards. This is manifested be- 
cause of a composition of dissimilar materials used 
within the construction of this type of product. During 
fabrication and assembly, stresses can develop within 


thermal 

in MIL-P-50884 have been performed in this study 
indicators of processing quality to detect faults and to 
=, improvements in d reliability. 3 refs., 17 figs., 
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PATENT-4 965 429 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 
Electrostatically Suspended Rotor for Angular En- 


Patent. 

W. Polstorff. Filed 21 Aug 89, patented 23 Oct 90, 
13p N91-14508/6, PAT-. PPL-7-396 262 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available — of Patents, Washing- 
ton, DC 20231, $1. 


An apparatus for  eeete a code strip with coded 
markings is disc! The code strip is attached for 
rotation to a cylindrical rotor which is mounted within 
the cavity of a stator. The stator carries electrodes on 
its top and side walls to which high potentials are ap- 
plied to electrostatically suspend the rotor. Circuit 
means sense the position of the the rotor with respect to 
the stator electrodes and adjust the potential to main- 
tain the rotor at its desired location. A drive motor is 
connected to the rotor through a drive shaft to initially 
lift the rotor into the desired location within the stator 
and to rotate it at the desired speed. Thereafter, the 
drive shaft is disconnected from the rotor, and the 
rotor continues to spin at a highly stable angular veloc- 
ity, supported only by the electrostatic fields. 
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AD-Az29 861/0/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Ti t Multimode Simulation of Gyro- 
tron ators. 

Memorandum r 
A. W. Fliflet, R. 


it. 

. Lee, S. H. Gold, W. M. 

Manheimer, and E. Ott. 21 Nov 90, 35p Rept no. 

NRL-MR-6746 

Prepared in collaboration with Jaycor, Inc., Vienna, 

es — Univ., College Park. Lab. of Plasma 
esearc! 


High power gyrotrons, including both CW and high 
peak power configurations, are increasingly designed 
to operate in high-mode density regimes. It has been 
observed that operation is often single-moded even for 
cavaties with dense mode spectra the mode den- 
sity does affect the gyrotron efficiency and the availible 
operating modes. Multimode effects have been stud- 
ied — for the quasi-optical gyrotron but there 
has been less progress on fully nonlinear formulations 
for conventional waveguide cavity oy which in- 
volve different transverse modes with irregularly 
— yy ter and unequal coupling Rn. 4 
ndent, nonlinear, milti 

pnesey of iewaen has recently developed ang wih 

a ler code to carry out the numerical la- 
tions. cone has been used to simulate the oper- 
ation of a CW-relevant 140 GHz gyrotron experiment 





carried out at MIT and the 750 kV, 35 GHz intense- 
— gyrotron experiment at NRL. The MIT gyrotron 

involves competition between two transverse modes: 
the TE03 and TE23 modes. The NRL gyrotron involves 
competition between TEm2 modes and ia an example 
of a threemode interaction. (jhd) 
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DE91007305/GAR PC A03/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
Traveling-wave-tube simulation: The IBC code. 

|. J. Morey, and C. K. Birdsall. 26 Sep 89, 47p UCB/ 
ERL-M-89/116 

Contract FG03-86ER53220 

Sponsored by Department of Energy, Washington, DC. 


Interactive Beam-Circuit (IBC) is a one-dimensional 
many particle simulation code which has been devel- 
oped to run interactively on a PC or Workstation, and 
displaying most of the important physics of a traveling- 
wave-tube. The code is a substantial departure from 
previous efforts, since it follows all of the particles in 
the tube, rather than just those in one wavelength, as 
commonly done. This step allows for nonperiodic 
inputs in time, a nonuniform line and a large set of spa- 
tial diagnostics. The primary aim is to complement a 
microwave tube lecture course, bonkers past experi- 
ence has shown that such codes readily become re- 
search tools. Simple finite difference methods are 
used to model the fields of the coupled slow-wave 
transmission line. The coupling between the beam and 
the transmission line is based upon the finite differ- 
ence equations of Brillouin. The space-charge effects 
are included, in a manner similar to that used by Hess; 
the original part is use of particle-in-cell techniques to 
model the space-charge fields. 11 refs., 11 figs. 


Optoelectronic Devices & Systems 


128,169 


AD-A229 340/5/GAR 

Glasgow Univ. (Scotland). 
in and Modelling of Passive and Active Opti- 

cal Waveguide Devices. 

R. Baets. 1990, 26p RD-6414-EE-02 

Contract DAJA45-90-M-0130 


PC A03/MF A01 


No abstract available. 
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AD-A229 393/4/GAR PC A05/MF A01 
Analysis and Technology, Inc., New London, CT. 
Evaluation of Night Vision Goggles for Maritime 
Search and Rescue. Volume 2. Data Appendix. 
Interim rept. 

W. H. Reynolds, R. Q. Robe, G. L. Hover, and J. V. 
Plourde. Apr 90, 87p USCG-D-14-90-VOL-2 

Contract DTCG39-89-C-80671 

See also Volume 1, AD-A229 392. 


Three experiments were conducted during 1989 by the 
U.S. Coast Guard Research and Development (RD) 
Center to evaluate ni . —— les (NVGs) for 
their effectiveness in ing small targets at night. 
Three types of NVGs a wrap rm the AN/AV: 

Aviators Night Vision Imaging System (ANVIS) NVG 
was tested onboard Coast Guard HH-3 and Ch-3 heli- 
copters, and the AN/PVS-5C and AN/PVS-7A NVGs 
were tested onboard 41-foot Coast Guard utility boats 
(STBs). Simulated persons in the water (PIWs), 4- and 
6-person life rafts, 18- and 21-foot white boats, and 
white, personal flotation device (PFD) strobe lights 
were employed as targets during realistically-simulat- 
ed search missions. A total of 1,490 target detection 
opportunities were generated during the experiments. 
These data were analyzed to determine which of 25 
search parameters of interest exerted a statistically- 
significant influence on target detection probability. 
Keywords: Search and rescue, Night vision, Night 
vision goggles, Sweep width, Unlighted targets. (JS) 
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AD-A229 589/7/GAR PC A23/MF A03 
Materials Research Society, Pittsburgh, PA. 


ELECTROTECHNOLOGY 


Power & Signal Transmission Devices 


Properties of Il-Vi Semiconductors: Bulk oyem, 
Quantum Well Structures, and 
Magnetic Systems. Materials Research Soci- 
Volume 161. 

Final rept. 22 Nov 89-21 maple 

J. B. Ballance, F. J. Bartoli, H. F. Schaake, and J. F. 

Schetzina. 21 Nov 90, Seep AFOSATR: 90-1052 

Contract AFOSR-90-0081 


The II-VI compound semiconductors possess charac- 
teristics which, as a group, are unique. Among the 
most active areas of ne these materials 
today are blue light emitters on ZnSe, infrared 
detectors based on mercury-containing compounds 
such as HgCdTe, and the properties of dilute magnetic 
semiconductors. Each of these areas is represented 
by several papers included in this volume. (ttl) 


128,172 


DE91006781/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Conger of tnt InAsSb/iInSb SLS and InSb photo- 


diodes by 
R. M. Biefeld, B. T. Cunni ham, S. R. Kurtz, and J. 
R. Wendt. 1990, 15p SAND-90-3200C, CONF- 
901105-81 
Contract ee 
Fall meeting of the Materials Research Society, 
pg ie MA (USA), 24 Hei 1 Dec 1990. Sponsored 

by Department of Energy, Washington, DC. 


Infrared absorption and photoluminescence have 
been demonstrated for InAs(sub 1-x)Sb(sub x)/InSb 
strained-layer superlattices (SLS’s) in the 8--15 (eta)m 
rome for As content less than 20%. This extended 
ed activity is due to the type Il heterojunction 
band offset in these SLS’s. The preparation of the first 
MOCVD grown pe! junction diode was achieved by 
using dimethyltellurium as an in-type . Several 
factors, such as background doping and pro- 
files affect the performance of this device. | diodes 
have been prepared using tetraethyitin. The ve egrot 
current-volta: characteristics are improved 
those of diodes aa previously using dimethyltellur. 
ium. Doping levels of 8 (times) 10(sup % 15) to 5 (times) 
10(sup 18) cm(sup (minus)3) and mobilities of 6.7 
(times) 10(sup 4) to 1.1 ety doned'| 4) ~ Og yp es 2)/Vs 
have been measured for Sn doped 
structures have been prepared using Sn and Cd as the 
dopants. Structures prepared with p-type buffer layers 
are more reproducible. 5 refs., 4 figs. 


Power & Signal Transmission Devices 


128,173 


AD-A229 521/0/GAR PC A01/MF A01 
Texas Univ. at Austin. Dept. of Electrical and Comput- 
er Engineering. 


Method. 
K. S. Kong, C. W. Kuo, T. Kitazawa, and T. Itoh. 13 


Sep 90, 3p 

Contract N00014-89-J-1006 

aoe in Electronics Letters v26 n19 p1558-1559, 13 
90. 


A conductor loss of the high Tc superconducting co- 
planar ——. (CPW) is calculated by combining 
the spectral domain method (SDM) and the 

nological equivalence method (PEM). An inductance 
of CPW is calculated by the SDM and the geometric 
factor is then calculated by using a numerical deriva- 
tive of the inductance. This calculated tric factor 
of the CPW is used ao the PEM to late the con- 
ductor loss. Owing to the combination of the accurate 
analysis of CPW by SDM and PEM, the merits of two 
methods are obtained, which are: better accuracy, 
simple and fast calculation, and ———— to any 
case of penetration depth compared with the conduc- 
tor thickness. (JS) 
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AD-A229 691/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 


128,176 


Three Transient Analysis of Micros- 
trip Circuits in Media. 
Annual rept. 1 Oct 89-30 Sep 90. 

J. A. Kong. Nov 90, 16p 

Contract N00014-90-J-1002 





dent complex systems 
with noniineer terminations, “© ee 
probe-fed stacked circular microstrip antenna, and (7) 
Radiation from VLSI package configurations. (RRH) 
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DE91006919/GAR PC A03/MF A01 

Brookhaven National Lab., Upton, NY. 

Design and cost estimate of an 800 MVA supercon- 
transmission. 


ducting power 

P. Alex, A. Ernst, E. Forsyth, R. Gibbs, and R. 
Thomas. 18 Oct 90, 44p BNL-45428 

Contract AC02-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


Numerous studies involving cost estimates have been 


10,000 MVA. The purpose of this study is to examine a 
system which is very closely based on the prototype 
1000 MVA system which was operated at Brookhaven 
National Laboratory over a four year period. The pur- 
pose of the study is to provide cost estimates for the 

system and to compare these esti- 
peal ae poe ah sata tp oo 
conventional cable 


system was prepared by the BNL staff, the design of 
the 800 MVA conventional cable system was done by 
engineers from Underground Systems Incorporated. 
Both institutions worked on the cost estimate of the 
superconducting system. The description and cost es- 
timate of the conventional cable system is given in the 
Appendix. 5 refs. 
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N91-15466/6/GAR PC A09/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 


und Bauelemente: Un- 


N. Hensel. 1990, 195p ETN-91-98498 
Text in German. 


Examinations of structures of macroscopic monomo- 

dal wave guides were carried out. The field distribu- 
tions were calculated, using the Beam Propagation 
Method (BPM). The examination of fields in and in the 
vicinity of dielectric wave guide structures and structur- 


guides. A measuring system for obtaining the diffusion 
constant was presented. The wavelength and the dif- 
fusion constant of all strips used could be obtained ex- 
perimentally, from the standing wave field of a wave 


for the analysis of structural 

for each structural element used. Experimental investi- 
gations and numerical calculations conducted in paral- 
lel demonstrated the limits and possibilities of the cal- 
culation method. The calculation using the BPM sup- 
plemented the experimental examinations. 
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DE91005962/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Thermal and electrostrictive expansion character- 
istics of MLC 


capacitors. 
R. Chanchani, and C. A. Hall. 1991, 17p SAND-90- 
2361C, CONF-9103102-3 
Contract ACO04-76DP00789 
Capacitor and resistor technology symposium 
(CARTS) (11th), Las Vegas, NV (USA), 4-7 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


We have measured by strain gauge technique, in- 
plane thermal expansivity (coefficient of thermal ex- 
pansion) as a function of temperature and electrostric- 
tive expansion as a function of septate DC voltage for 
ceramic capacitors with X7R, NPO and N1500 dielec- 
trics. Multilayer Ceramic (MLC) capacitor materials 
from two commercial suppliers were evaluated. Ther- 
mal expansivities of these materials were compared to 
polyimide-quartz boards and alumina ceramic sub- 
strates. 4 refs., 9 figs., 1 tab. 
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DE91006446/GAR PC A03/MF A01 


oe and G Mound Applied Technologies, Miamisburg, 
H 


Improved molding of DAP electrical components 
in aluminum housings. 

C. J. Kaye. 1990, 18p MLM-3672(OP), CONF- 
901104-2 

Contract ACO04-88DP43495 

International technical conference of the Society for 
the Advancement of Material and Process Engineering 
(22nd), Boston, MA (USA), 6-8 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


Diallyl phthalate (DAP) resin-based compounds with fi- 
berglass reinforcements were used for the transfer 
molding of electrical components in aluminum hous- 
ings. The gate size for this molding is less than 1 mm, 
and the end products, which are very small parts, must 
conform to stringent dimensional tolerances (typically 
(plus minus)0.05 mm). Parts must also exhibit physical 
properties that exceed the requirements specified by 
Mil-M-14G without compromising excellent electrical 
characteristics. In the past, processing had proceeded 
with only minor difficulties, but an alloy change institut- 
ed for the electrode material caused molding yields to 
plummet from 80 to 25%. Subsequent evaluations and 
process modifications not only remedied the impact of 
= rary petal but also increased yields to 96%. 9 
igs., 1 tab. 
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DES 1006639/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Capattery double layer capacitor life performance. 
D. A. Evans, N. H. Clark, W. E. Baca, J. R. Miller, 
and T. B. Barker. 1991, 15p SAND-90-2246C, CONF- 
9103102-4 

Contract AC04-76DP00789 

Capacitor and resistor technology symposium 
(CARTS) (11th), Las Vegas, NV (USA), 4-7 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Double layer capacitors (DLCs) have received in- 
creased use in computer memory backup applications 
for consumer products during the past ten years. Their 
extraordinarily high capacitance density along with 
their maintenance-free operation makes them particu- 
larly suited for these products. These same features 
also make DLCs very attractive in military type applica- 
tions. Unfortunately, lifetime performance data has not 
been reported in the literature for any DLC component. 
Our objective in this study was to investigate the ef- 
fects that voltage and temperature have on the proper- 
ties and performance of single and series-connected 
DLCs as a function of time. Evans model RE110474, 
0.47-farad, 11.0-volt Capatteries were evaluated. 
These components have a tantalum package, use 
welded construction, and contain a glass-to-metal 
seal, all incorporated to circumvent the typical DLC 
failure modes of electrolyte loss and container corro- 
sion. A five-level, two-factor “Central Composite 
Design” was used in the study. Single and series-con- 
nected Capatteries rated at 85(degree)C, 11.0-volts 
operation were subjected to test temperatures be- 
tween 25 and 95(degree)C, and voltages between 0 
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and 12.9 volts (9 test conditions). Measured re- 
sponses included capacitance, equivalent series re- 
sistance, and discharge time. Data were analyzed 
using a regression analysis to obtain response func- 
tions relating DLC properties to their voltage, tempera- 
ture, and test time history. These results are described 
and should aid system and component engineers in 
using DLCs in critical applications. 
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DE91006644/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Method for encapsulating high voltage power 
transformers. 

R. O. Sanchez. 1990, 16p SAND-90-2435C, CONF- 
9103102-2 

Contract AC04-76DP00789 

Capacitor and resistor technology symposium 
(CARTS) (11th), Las Vegas, NV (USA), 4-7 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


Voltage breakdowns become a major concern in re- 
ducing the size of or power converter trans- 
formers. Even the smallest of voids can provide a path 
for corona discharge which can cause a dielectric 
breakdown leading to a transformer failure. A method 
of encapsulating small high voltage transformers has 
been developed. The method virtually eliminates voids 
in the impregnation material, provides an exceptional 
dielectric between windings and provides a mechani- 
= rugged package. The encapsulation material is a 
CTBN modified mica filled epoxy. The method requires 
heat/vacuum to impregnate the coil and heat/pres- 
sure to cure the encapsulant. The transformer pack- 
age utilizes a Diallyl Phthalate (DAP) contact assembly 
in which a coated core/coil assembly is mounted and 
soldered. This assembly is then loaded into an RTV 
mold and the encapsulation process begins. 


128,181 

DE91006773/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Superconducting demodulators, differential voit- 
meters, and transducers. 

R. V. Duncan. 1991, 14p SAND-90-3224C, CONF- 
910170-1 

Contract AC04-76DP00789 

Oregon conference on LT physics (8th), Washington, 
DC (USA), 14-16 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The capabilities of new superconducting measurement 
devices are reviewed and new applications of this 
technology are suggested. Specific ways in which 
these devices may enhance low temperature research 
in an orbiting laboratory are discussed. 12 refs., 2 figs. 


128,182 

PATENT-4 964 091 Not available NTIS 
Department of the Navy, Washington, DC. 
Electroacoustic Transducer. 

Patent. 

R. L. Cook. Filed 5 Oct 70, patented 16 Oct 90, 7p 
AD-D014 721/5, PAT-APPL-5-078 284 

Supersedes PAT-APPL-078 284. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent pertains to the electroacoustic transducer 
arts and discloses an improved physical construction 
therefore in which a honeycomb-like member issued to 
secure both pressure release and thermal transfer for 
the es element. Keywords: Patents, Electroa- 
coustic transducers. (RH) 
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PATENT-4 965 776 Not available NTIS 
Department of the Navy, Washington, DC. 

Planar End-Fire Array. 

Patent. 

W. J. Mueller. Filed 22 Jan 69, patented 23 Oct 90, 
8p AD-D014 726/4, PAT-APPL-5-795 770 
Supersedes PAT-APPL-795 770. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A planar end fire acoustic transducer array is com- 
posed of a planar matrix of individual elements. In 


order to give this array an end fire characteristic, pre- 
determined elements are provided with outputs which 
are phase-inverted with respect to the outputs of the 
other elements of the array, the sum of the gains of 
these predetermined elements being made equal to 
the sum of the gains of the other elements. Keywords: 
Patents. (JHD) 
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PATENT-4 965 778 Not available NTIS 
Department of the Navy, Washington, DC. 

Helical Magnetostrictive Core Line Hydrophone. 
Patent. 

D. E. Parker, and M. Malootian. Filed 23 May 69, 
patented 23 Oct 90, 4p AD-D014 724/9, PAT-APPL- 
5-827 252 

Supersedes PAT-APPL-827 252. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a magnetostrictive flexible line 
hydrophone having a magnetostrictive element which 
is an annealed nickel strip within a toroidal winding. 
Electrical wires are disposed inside the cylinder 
formed by the nickel strip and abut a pressure release 
material about which the strip has been wound. These 
wires form a toroidal winding by coupling to a second 
group of insulated wires disposed against the outer 
surface of the nickel strip. (JHD) 
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PATENT-4 975 672 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Improved High Power/High Frequency Inductor. 
Patent. 

W. T. Mclyman. Filed 30 Nov 89, patented 4 Dec 90, 
5p N91-14539/1, PAT-APPL-7-443 297 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A toroidal core is mounted on an alignment disc having 
uniformly distributed circumferential notches or holes 
therein. Wire is then wound about the toroidal core in a 
uniform pattern defined by the notches or holes. Prior 
to winding, the wire may be placed within shrink tubing. 
The shrink tubing is then wound about the alignment 
disc and core and then heat-shrunk to positively retain 
the wire in the uniform position on the toroidal core. 
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PATENT-4 977 395 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Vibration Analyzer. 

Patent. 

R. J. Bozeman. Filed 31 Jan 89, patented 11 Dec 
90, 9p N91-14607/6, PAT-APPL-7-304 154 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention relates to monitoring circuitry for the real 
time detection of vibrations of a predetermined fre- 
quency and which are greater than a predetermined 
magnitude. The circuitry produces an instability signal 
in response to such detection. The circuitry is particu- 
larly adapted for detecting instabilities in rocket thrust- 
ers, but may find application with other machines such 
as expensive rotating machinery, or turbines. The 
monitoring circuitry identifies when vibration signals 
are present having a predetermined frequency of a 
multi-frequency vibration signal which has an RMS 
energy level greater than a predetermined magnitude. 
It generates an instability signal only if such a vibration 
signal is identified. The circuitry includes a delay circuit 
which responds with an alarm signal only if the instabil- 
ity signal continues for a predetermined time period. 
When used with a rocket thruster, the alarm signal may 
be used to cut off the thruster if such thruster is being 
used in flight. If the circuitry is monitoring tests of the 
thruster, it generates signals to change the thruster op- 
eration, for example, from pulse mode to continuous 
firing to determine if the instability of the thruster is 
sustained once it is detected. 
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AD-A229 585/5/GAR PC A21/MF A03 
Materials Research Society, Pittsburgh, PA. 
Chemistry and Defects in Semiconductor Heteros- 
tructures. Materials Research Society Symposium 
Proceedi Volume 148. 

Final rept. 2 May 89-1 May 90. 

J. B. Ballance, M. Kawabe, T. D. Sands, E. R. 
a —_ R. S. Williams. 1 May 90, 483p AFOSR- 
Contract AFOSR-89-0388 


The intention of the editors was to bring together an 
interdisciplinary and international group of researchers 
working on various aspects of semiconductor heteros- 
tructures so that we could all learn from each other. In 
particular, we hoped to forge new links between those 
who study chemical interactions at heterostructure 
interfaces and those who are concerned with the ef- 
fects of interfacial defects on the electrical and optical 
properties of semiconductor structures. The fact that 
there must be some relationship between chemical re- 
activity and defect formation has long been recog- 
nized, but as yet there is no detailed understanding of 
the actual mechanisms involved. Scientists studying 
either the causes or the effects of interfacial defects 
must appreciate all the issues and work closely with 
each other. Only through such collaboration can the 
formation of semiconductor interfaces be truly under- 
stood and, enventually, their properties controlled. If 
this Symposium and the resulting book have stimuiat- 
ed only a few such interactions, then we feel that our 
efforts have been successful. (TTL) 
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AD-A229 607/7/GAR PC A04/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Efficient Evaluation of the Inner Products in the 
Spectral Domain Analysis of Microstrip Disconti- 
nuities. 

Technical rept. 

D. McNay, and R. Mittra. Nov 90, 68p Rept no. 
UILU-ENG-90-2254 

Contract N00014-90-J-1270 


The current trend in microwave and millimeter-wave in- 
tegrated circuits (MICs) is toward higher operating fre- 
quencies, high packing densities, and more stringent 
performance requirements. As a result, earlier models 
based on approximate analysis techniques are becom- 
ing insufficiently accurate for use in computer-aided 
design (CAD) packages. In particular, simplifying as- 
sumptions, such as the quasi-static approximation and 
the magnetic wall approximation, are becoming inap- 
propriate in the analysis of microstrip discontinuities 
such as bends, steps, and stubs. Instead, a rigorous 
full-wave analysis is needed to obtain a more accurate 
characterization of thes passive circuits. Such an anal- 
ysis captures the increasingly significant effects of 
coupling, dispersion, and radiation. The objective of 
this study is to develop an asymptotic acceleration 
technique for the efficient evaluation of the integrals 
involved in the full-wave spectral domain method for 
analyzing microstrip discontinuity problems. Keywords: 
Method of moments; Spectral domain approach; As- 
ymptotic evaluation of integrals. (kr) 
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AD-A229 609/3/GAR PC AO5/MF A01 
Columbia Univ., New York. Microelectronics Science 


Interfacial and Thin Film Chemistry in Electron 
Device Fabrication. 

Annual letter rept. 15 Sep 89-14 Sep 90. 

G. Flynn, R. Osgood, D. Auston, E. Fossum, and N. 
Turro. 20 Nov 90, 76p 

Contract N00014-86-K-0694 


The fourth year’s progress on the Columbia URI pro- 
gram on Interfacial and Thin-Film Chemistry in Elec- 
tron Device Fabrication is reported. Progress has been 
made in three broad areas: MBE Growth and Devices, 
Laser Surface Interactions, and Fundamentals of 
Processing Gas/Surface Interactions. Examples of 
specific results include the first study of laser-assisted 
Cl2 etching of copper, many new tunnelling and optical 
devices in layered semiconductors; a new 2-phase 
2DEG-CCD; seminal studies of the Si-YBaCuO 
system; and the first observation of thin film growth by 
photoelectron injection. Keywords: Raman scattering, 
Silicon, Germanium, Strained layer superlattice, Hy- 


drostatic pressure, Germanium-silicon alloy, Diode 
lasers, Electrons, Excimer lasers, 2DEG CCD, SiC, 
High Tc-superconductors, GaAs. (JS) 
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AD-A229 658/0/GAR PC A03/MF A01 
Defence Research Establishment, Ottawa (Ontario). 
Micro-Radiograph Lacaeet an Electron Linac 
Source and Ram hip Detectors. 
Technical rept. 

T. Cousins, E. L. Karam, and J. R. Brisson. Jun 90, 
32p Rept no. ‘DREO-TN-90-16 


Radiography using a pulsed electron (LINAC) source 
and a semiconductor memory chip (RAM) as a detec- 
tor has been — ated. The responses of commer- 
cial SRAMS and DRAMS were examined, with the 
SRAM proving superior for radiography. A variety of 
shapes (circular holes, slits, etc.) were radiographed 
with the results being encouraging for future work. 
Canada. (rh) 
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AD-A229 709/1/GAR PC A06/MF A01 

XMR, Inc., Santa Clara, CA. 

—s and Impurities in Mercury Cadmium Tellu- 
le. 

Technical rept. 

T. J. Magee, and C. Leung. Mar 88, 105p Rept no. 

XMR-TR-88-1B 

Contract N00014-86-C-0674 

Original contains color plates: All DTIC and NTIS re- 

productions will be in black and white. 


Over the past seven years since the initial identifica- 
tion of defect distributions in CdTe/CdZnTe (CdTe) 
substrates and epitaxial layers of HgCdTe, improve- 
ments in both substrate near-surface quality and 
defect zoning in epilayers have been noted. With the 
development of new procedures and analytical tech- 
niques, impurity zoning in localized regions can now be 
identified and potential sources isolated. In addition, 
The deployment of scanning UV-laser cleaning proce- 
dures, developed by the authors and used since 1982 
for removing particulates and residues from semicon- 
ductors, now provides the opportunity of in-situ clean- 
ing of surfaces within the deposition chamber immedi- 
ately prior to layer growth. This report provides a brief 
description of research conducted over the past two 
years on LEP, CSVPE, MOCVD, and MBE-HgCdTe 
layers deposited on CdTe or CdZnTe substrates in- 
cludin ng additional research on solid phase regrowth 
HgCdTe, THM material and substrates. (tr) 


128,192 
DES0000376/GAR 
Solar Energy Research Inst., Golden, CO. 
Amorphous silicon research project a aaa 


PC A04/MF A01 


industry program. Review and a 
W. Luft, and 


ssessment. 
. Stafford. Sep 90, 59p SERI/TP-211- 
3933 


Contract ACO2-83CH10093 
Sponsored by Department of Energy, Washington, DC. 


This summary report covers that the second DOE/ 
SERI three-year amorphous silicon initiative (1987-- 
1989). Increased performance of amorphous silicon 
cells has resulted as a result of progress in the creas 
of light (photon) management and device structure. An 
improved utilization of the solar spectrum has resulted 
from developing textured transparent conducting 
oxide contacts and multilayer back reflectors, which 
have enhanced the light trapping in cells. For example, 
researchers developed a high-conductivity, textured 
SnO(sub 2):F front contact deposited by atmospheric- 
pressure chemical vapor deposition on glass; the 
sheet resistance is low (8--10 (Omega)/square) and 
the optical transmittance is high (over 80% over the 
wavelength range 450--700 nm). Subsequently, re- 
searchers developed a textured ZnO front contact with 
an optical transmittance over a wider range than that 
of SnO(sub 2):F. Reactors also developed highly re- 
flective indium tin oxide (ITO)/aluminum and Z2nO/Al 
or ZnO/Ag multilayer back reflectors that result in en- 
hanced quantum efficiencies for a-SiGe:H(F) of up to 
67% at 700 nm. Notable efficiencies were achieved for 
all-amorphous-silicon alloy, two-terminal, different- 
band-gap multijunction devices. Efficiencies for two- 
terminal, same-band-gap, multijunction 0.25-cm(sup 2) 
cells and 900-cm(sup 2) submodules were also im- 
proved, as were the efficiencies for four-terminal, 4- 
cm(sup 2) cells and 900-cm(sup 2) submodules. 
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DE90000387/GAR PC A07/MF A01 


ELECTROTECHNOLOGY 
Semiconductor Devices 


penal cen be Golden, CO 

Improvement of bulk and epitaxial Il-V semicon- 
ie aie bes aan of denuded re- 
combination zones. report, 1 


1966-90 June 1 1990. 
Progress rept. 
D. Wong, H. K. Kim, A. Z . Li, T. E. Schlesinger, and 
A. G. Milnes. Nov 90, 150p SERI/TP-211-3990 
oo AC02-83CH10093 

ed by Department of Energy, Washington, DC. 


Increases in hole diffusion lengths of up to a factor of 
three were obtained in commercially DL pow liquid en- 
capsulated Czochralski (Te-doped) and Si-doped hori- 
zontal Bridgman GaAs. This was achieved by applica- 
tion of a technique —— proximity annealing of the 
material in sealed silica ampoules. The wave- 
length photoresponse of the cells was also enhanced. 
This was achieved by passivation of the surfaces of 
the ceils with a simple chemical treatment using am- 
monium sulphide. Defect studies with deep level tran- 
sient and photoluminescence revealed 
that the dominant recombination center in the material 
studied is a hole trap we have termed HCX (E(sub 
v)+0.29 eV). This is believed to be a native defect, 
perhaps associated with excess arsenic. Defect sup- 
pression was achieved in molecular beam 

films by isoelectronic doping (with In and Sb). It was 
also shown that the defect structure in the films was 
affected by the choice of growth parameters such as 
growth rate and temperature. 
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DE91002119/GAR 

Solar Energy Research inst., Golden, 
Photovoltaic Advanced and Develop- 
ment Project: Solar Radiation Research annual 
report. October 1, 1989-September 30, 1990. 
Progress rept. 

C. Riordan, R. Hulstrom, T. Cannon, D. Myers, and 
T. Stoffel. Nov 90, 35p SERI/TP-215-4063 

Contract ACO02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report gives an overview of the fiscal year 1990 
research activities and results under the Solar Radi- 
ation Research Task of the Photovoltaic Advanced 
Research and Development Project at the Solar 
Energy Research Institute. The activities under this 
task include developing and applying measurement 
techniques, instrumentation, and data and models to 
understand and quantify the response of photovoltaic 
devices to variations in broadband and spectra solar 
radiation. The information presented in this report was 
presented at the SER! Photovoltaic Advanced Re- 
search and Development Project 10th Review Meet- 
ing, October 1990, and will be published in a special 
issue of Solar Celis dedicated to the meeting. 


PC A03/MF A01 
co. 
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DE91002130/GAR PC A06/MF A01 
Solar Energy Research Inst., Golden, CO. 
Fundamentals of polycrystalline thin film materials 
and devices. Final subcontract report, January 16, 
1989-January 15, 1990. 

Progress rept. 

B. N. Baron, R. W. Birkmire, J. E. Phillips, W. N. 
Shafarman, and S. S. Hegedus. Jan 91, 108p SERI/ 
TP-211-4133 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report presents the results of a one-year research 
program on polycrystalline thin-film solar cells. The re- 
search was conducted to better understand the limita- 
tions and potential of solar cells using CulnSe(sub 2) 
and CdTe by systematically investigating the funda- 
mental relationships linking material processing, mate- 
rial properties, and device behavior. By selenizing Cu 
and In layers, we fabricated device-quality CulnSe(sub 
2) thin films and demonstrated a CulnSe(sub 2) solar 
cell with 7% efficiency. We added Ga, to increase the 
oand gap of CulnSe(sub 2) devices to increase the 
open-circuit voltage to 0.55 V. We fabricated and ana- 
lyzed Cu(InGa)Se(sub 2)/CulnSe(sub 2) devices to 
demonstrate the potential for combining the benefits 
of higher V(sub oc) while gh the current-generat- 
ing capacity of CulnSe(sub 2) fabricated an inno- 
vative superstrate device design with more than 5% 
efficiency, as well as a bifacial spectral-response tech- 
nique for determining the electron diffusion length and 
optical absorption coefficient of CulnSe(sub 2) in an 
operational cell. The diffusion length was found to be 
greater than 1 (mu)m. We qualitatively modeled the 
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effect of reducing heat treatments in hydrogen and oxi- 
dizing treatments in air on the I-V behavior of 
CulnSe(sub 2) devices. We also investigated post- 

heat treatments and chemical processi 
and used them to fabricate a 9.6%-efficient CdTe/Cd: 
solar cell using physical vapor deposition 


Pea. A04/MF A01 
the spectrum sciences 


fixture. 
M. R. Ackermann, J. S. Browning, B. W. H hlock, 
G. K. Lum, and W. C. Tsacoyeanes. “Sep 90° 61 ip 
SAND-90-2007 
er wee 


‘ed by A oot “a Energy, Washington, DC. 


by report summarizes the advanced development of 

im Sciences Model 5005-TF, Single-Event 

ixture. The Model 5005-TF uses a Californium- 

282 s2 (Gr 252) ana ge source to test integrated 

its and other devices for the effects of single- 

pow phenomena. Particle identification methods 

comer used in high-energy physics research and 

neering have been incorporated into the 

Model” 5005-TF for estimating the particle charge, 

mass, and energy parameters. All single-event phe- 

nomena observed in a device under test (DUT) are 

correlated with an identified fission fragment, and its 

linear energy transfer a ET) and range in the semicon- 
ductor material of the 


ea atl i < PC A0?/MF A01 

Argonne ational nergy Systems 
jormancs esonsement of major fa- 
erosions to paunnert a 

National Security roup, 

Ft. . Document fw yg 

W. Harrison, and mo M. Miller. Dec 90, 136p ANL/ 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The National Security Agency (NSA) was authorized in 
1983 to construct a semiconductor and circuit-board 
manufacturing plant at its Ft. Meade, Maryland, facility. 
This facility was to become known as the Special Proc- 
ess Laboratories ay Us Amy Phase | construction 
was mana: by the oe Gn pr of Engineers, 
Baltimore District (USAGE/BU} mmenced in 
January 1986. Phase | construction provided the basic 
building and support lems, such as the heati 
ventilating, and aif-col itioning _—. the deioniz 
water and and the 
nigh puiy oree piping system. Phase ‘Il construction in- 
volved fitting the semiconductor manufacturing side of 
the building with manufacturing tools and en —. 
various aspects of the Phase | construction. Phase 
construction was ——— by NSA and commenced in 
April 1989. Argonne National Laboratory (ANL) was 
contracted by GSACE/BD midway through the Phase | 
construction period to provide quality-assured se 
formance reviews of major facility — in the SPL. 
Following completion of the Phase | construction, AN 
continued its performance reviews under NSA an 
sorship, focusing its attention on the enhancements to 
the various manufacturing support systems of interest. 
The purpose of this prot ham¢ is to provide a guide to 
the files that were generated by ANL during its term of 
technical assistance to USACE/BD and NSA and to 
explain the quality assurance program that was imple- 
mented when ANL conducted its performance reviews 
of the SPL building’s systems. One set of the ANL 
project files is located at NSA, Ft. Meade, and two sets 
are at ine, Illinois. The ANL sets will be main- 
tained until the year 2000, or for the 10-year estimated 
life of the project. 1 fig. 
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DES 1006216/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Fabrication of silicon field emission tips for 
nics by KOH/Alicohol/Water 


orn 

W. C. Hui, E. Hee, and D. Ciarlo. Nov 90, 30p UCRL- 

1D-105671 

Contract Seedin Beceenent é Se ror 
partment of Energy, Washington, 

Portions of this document are illegible in microfiche 

products. Original copy available until stock is exhaust- 

ed. 


The fabrication of sharp silicon tips for field emission 
cathodes by KOH/Alcohol/Water (KAW) solution was 
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investigated. The KOH/Alcohol/Water solution was 
found to work better and easier than the Ethylene-Dia- 
mine/Pyrocathechol/Water solution in etching silicon 
tips. It etched the (100) silicon surface more slowly, but 
in a more controllable manor. The resulting tips were 
usually very uniform and pretty sharp in most studies. 
Actually, there were some systems showing non-uni- 
form etching behavior. However, we were able to dem- 
onstrate that the uniformity could be improved by shift- 
ing the reaction from mass transfer controlled to 
chemical kinetics controlled. Such technique could 
allow us to fabricate uniform silicon cones even in a 
very primitive apparatus with non-uniform mass trans- 
fer. 5 refs., 7 figs. 


128,199 
DE91006754/GAR PC A08/MF A01 
Sandia National Labs., Albuquerque, NM. 
High-efficiency concentrator silicon solar cells. 
Final report. 
Mw SS rept. 

Sinton, A. Cuevas, R. R. King, and R. M. 
Swanson. Nov 90, 159p SAND-90-7033 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


This report presents results from extensive process 
development in high-efficiency Si solar cells. An ad- 
vanced design for a 1.56-cm(sup 2) cell with front grids 
achieved 26% efficiency at 90 suns. This is especially 
significant since this cell does not require a prismatic 
cover glass. New designs for simplified backside-con- 
tact solar cells were advanced from a status of near- 
nonfunctionality to demonstrated 21--22% for one-sun 
cells in sizes up to 37.5 cm(sup 2). An efficiency of 
26% was achieved for similar 0.64-cm(sup 2) concen- 
trator cells at 150 suns. More fundamental work on 
dopant-diffused regions is also presented here. The 
recombination vs. various process and physical pa- 
rameters was studied in detail for boron and phospho- 
rous diffusions. Emitter-design studies based solidly 
upon these new data indicate the performance vs 
design parameters for a variety of the cases of most 
interest to solar cell designers. Extractions of p-type 
bandgap narrowing and the surface recombination for 
p- and n-type — from these studies have a gener- 
ality that extends beyond solar cells into basic device 
modeling. 68 refs., 50 figs. 


128,200 
DE91007143/GAR 
Lawrence Livermore National Lab., CA. 

Graded Al(sub x)Ga(sub 1-x) as photoconductive 
devices for high efficiency picosecond optoelec- 


PC A03/MF A01 


tronic switching. 
J. D. Morse, R. P. Mariella, and R. W. Dutton. Oct 
90, 17p UCRL-JC-103527, CONF-9011125-6 
Contract W-7405-ENG-48 

OPTCON ‘90: SPIE symposium on laser science and 
applications of — joston, MA (USA), 4-9 Nov 
1990. Sponsored by Department of Energy, Washing- 
ton, 

Portions of this document are illegible in microfiche 
products. 


Picosecond photoconductivity has been achieved for a 
variety of semiconductor materials by techniques 
which have now become almost standard. Enhanced 
—— by the excessive amount of deep level de- 
fects which provide for picosecond recombination life- 
times significantly reduce the mobility, degrading the 
responsivity of the photoconductor. This paper will 
present a concept where improved responsivity is 
achievable by utilizing a graded bandgap Al(sub 
x)Ga(sub 1-x)As active detecting layer grown on a high 
defect density GaAs layer by molecular beam epitaxy 
(MBE). 7 refs., 6 figs. 


128,201 

DE91741672/GAR PC A03/MF A01 
Centro de Investigaciones Energeticas, Medio Am- 
bientales y hagge me Madrid ( —_. 
Propiedades estructurales y opticas de laminas 
deigadas de CulnSe(sub 2) 


para su aplicacion en celulas aes fotovoltai- 

cas. (Structural and optical properties of electro- 
CulnSe(sub 2) thin films for photovol- 

taic solar cells). 

C. Guillen, J. Herrero, and E. Galiano. 1991, 46p 

CIEMAT-650 

In Spanish. 

U.S. Sales Only. 


Optical and structural properties of electrodeposited 
copper indium diselenide, CulnSe(sub 2), thin films 





were studied for its application in photovoltaic devices. 
X ray diffraction patterns showed that thin films were 
grown in chalcopyrite phase after suitable treatments. 
Values of E(sub g) for the CulnSe(sub 2) thin films 
showed a dependence on the deposition potential as 
determined by optical measurements. (Author) 
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DE91741675/GAR PC A09/MF A02 
Universidad Complutense de Madrid (Spain). Dept. de 
Fisica Aplicada. 

Preparacion por descarga luminiscente y caracter- 
izacion electrooptica de aleaciones de silicio 
amorfo para celulas solares. (Glow discharge 
preparation and electrooptical characterisation of 
amorphous silicon alloys for solar ceils). 


Thesis. 

J. Carabe. 1990, 193p ETDE/ES-mf-1741675 
In Spanish. 

U.S. Sales Only. 


A study is presented, focused on the preparation and 
characterisation of hydrogenated amorphous silicon 
alloy thin films for their application as p type window 
layers in pin silicon solar cells. The preparation tech- 
nique used was radio frequency glow discharge. The 
samples were characterised optically (visible, near in- 
frared and infrared absorption spectrophotometry) and 
electrically (dark and photoconductivities at ambient 
temperature and as functions of temperature). The in- 
fluence of each of the preparation parameters on film 
properties has been systematically studied. The re- 
sults have been analysed according to the existing 
models. Chapter 1 is an introduction to the material in 
question and its photovoltaic applications. Chapter 2 
describes the experimental procedure used. Capter 3 
shows and discusses the most relevant results ob- 
tained in the study of intrinsic amorphous silicon, p 
type amorphous silicon and p type amorphous silicon 
carbide window layers, with special emphasis on the 
influence of the use of an alternative dopant gas: 
boron trifluoride. Finally, chapter 4 summarises the 
most relevant conclusions drawn from this research 
work. (Author) 
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N91-15161/3/GAR 
(Order as N91-15154/8/GAR, PC — 
01) 


Electronique Serge Dassault, Saint-Cloud (France). 

Performances of MMIC X-Band Power Amplifiers 

Obtained in Foundry. 

G. Aperce. cSep 90, 7p 

In AGARD, Advances in Components for Active and 

Passive Airborne Sensors 7 p. Sponsored in Part by 

— des Recherches, Etudes et Techniques, 
rance. 


Two class A X band power Monolithic Microwave Inte- 
grated Circuits (MMICs) chips —_—- for phased 
array applications are described. Both have been con- 
sistently manufactured in just one foundry pass. A 10 
GHz pulsed output power of 30 dBm saturated with 29 
dB associated gain and 13 percent power added effi- 
ciency was achieved for the first power amplifier. The 
accurate small signal modeling of active and passive 
elements was the key to obtain these very r per- 
formances in the first design iteration. A 18 percent 
power added efficiency with 29 dBm power at 1 
dB compression gain and 24 dB associated gain in CW 
was obtained for the second amplifier. CW perform- 
ance over 9 to 11 GHz was accurately predicted using 
a large signal Field Effect Transistor model (deve 

with nonlinear characterization tools) and a harmonic 
balance analysis. Massive DC and RF measurements 
were performed on the wafers. Good chips were then 
sorted out with the help of a database. A 58 percent 
DC and RFF yield was obtained. 
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N91-15162/1/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 
A01) 


Telefunken System Technik, Ulm (Germany, F.R.). 
Millimeter-Wave Monolithic Integrated Receiver 
Circuits. 

L. Schmidt, B. Adelseck, A. Colquhoun, and H. 
Daembkes. cSup 90, 7p 

In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 7 p. Sponsored in Part by 
Ministerium fuer Verteidigung and Ministerium fuer 
Forschung und Technologie. 





Recent advances in the development of millimeter 
wave semiconductor devices and monolithic integrat- 
ed circuits are reported. Based on a compatible proc- 
ess, allowing for integration of Schottky diodes and 
MESFETs on one chip, receiver circuits were devel- 
oped for the 35, 50 to 60, and 94 GHz frequency 
ranges. Also, the present status of work on broadband 
mixers and dielectric resonator oscillators is present- 
ed. Further, single and dual gate High Electron Mobility 
Transistors (HEMTs) with excellent noise figures were 
developed forming a very promising basis for mm 
wave low noise amplification. 


128,205 
N91-15163/9/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 
A01) 


Naval Weapons Center, China Lake, CA. 

Broadband Coupling Structures for Microwave 
Arithmetic Circuits and Phased Arrays. 

J. A. Mosko. cSep 90, 13p 

In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 13 p. 


Four specific — structures are introduced or are 
described in detail. Each has important applications 
now and in future systems. For example, smart skins 
with integrated microwave circuitry for processing and 
radiation may make use of a novel coupling aperture. 
Various rigorous design equations are available for 
high performance coupler designs, be they on 
common soft or the newer monolithic microwave inte- 
grated circuit (MMICs) capable materials. Numerical 
solutions are ideally suited to CAD/CAM practices and 
could be extended to promising newer devices involv- 
ing multielement coupled transmission lines. 


128,206 

N91-15485/6/GAR PC A09/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 

Untersuchungen von Erosionen an Thyristoren bei 
Stoss-Strombelastungen MIT der Einzeipuls-Mes- 
seinrichtung fuer Infrarot-Bezobachtung ‘Emir’ 
(Examinations of Erosions in Thyristors for Surge 
Current Loads with the Single Pulse Detector for 
infrared Observation ‘Emir’). 

Ph.D. Thesis. 

K. W. Mueller. 1989, 178p ETN-91-98499 

Text in German. 


The single pulse measuring appliance for infrared ob- 
servation allows the recognition of changes in the thyr- 
istor surface, by the quick detection of ‘hot spots’. Cur- 
rents between 6000 and 8500 A during 25 microse- 
conds were used for the test pieces. The microscopic 
examination of the marked spots showed melting 
points on the silicon surface. The melting temperature 
was 1415 C. The calculation for the thermal load of the 
emitter between the critical zones, did not show any 
critical temperature value. Thyristors with cross field 
emitters are more resistant to short shock flows than 
those without such cross field emitters. The infrared 
measures, — EMIR (German acronym for single 
pulse detector for infrared observation) showed the 
homogenizing action of the cross field emitter. 
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N91-15490/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Support System for a 1750A VHSIC Multiproces- 


sor. 
S. L. Ruggles. Nov 90, 32p NAS 1.15:102754, 
NASA-TM-102754 


A design approach for a support system or test station 
necessary to functionally operate a very high-speed in- 
tegrated circuit (VHSIC) microprocessor brassboard is 
presented. Major subsystems which make up the sup- 
port are the following: (1) power supply unit; (2) tem- 
perature controller unit; (3) input/output module; and 
(4) mechanical test fixture. Theoretical analyses and 
experimental techniques were utilized to design and 
implement the power and temperature requirements 
for the VHSIC processor. A functional description of 
the input/output module and test fixture is discussed. 
The support system provides the means to evaluate 
and functionally test a VHSIC microprocessor. 


128,208 
N91-15770/1/GAR PC A06/MF A01 


Illinois Univ. at Urbana-Champaign. 


Parallel Algorithms for Placement and Routing in 
VLSI Design. 

Ph.D. Thesis. 

R. J. Brouwer. 1991, 108p NAS 1.26:187787, NASA- 
CR-187787 

Contract NAG1-613 


The computational requirements for high quality syn- 
thesis, analysis, and verification of very large scale in- 
tegration (VLSI) designs have rapidly increased with 
the fast growing complexity of these designs. Re- 
search in the past has focused on the development of 
heuristic algorithms, special purpose hardware accel- 
erators, or parallel algorithms for the numerous design 
tasks to decrease the time required for solution. Two 
new parallel algorithms are proposed for two VLSI syn- 
thesis tasks, standard cell placement and global rout- 
ing. The first algorithm, a parallel algorithm for global 
routing, uses hierarchical techniques to decompose 
the routing problem into independent routing subprob- 
lems that are solved in parallel. Results are then pre- 
sented which compare the routing quality to the results 
of other published global routers and which evaluate 
the speedups attained. The second a a paral- 
lel algorithm for cell placement and global routing, hier- 
archically integrates a quadrisection placement algo- 
rithm, a bisection placement algorithm, and the previ- 
ous global routing algorithm. Unique partitioning tech- 
niques are used to decompose the various stages of 
the algorithm into independent tasks which can be 
evaluated in parallel. Finally, results are presented 
which evaluate the various algorithm alternatives and 
compare the algorithm performance to other place- 
ment programs. Measurements are presented on the 
parallel speedups available. 


128,209 

PAT-APPL-7-555 865/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Detection of Multiple-Bit Errors from Single-ion 
Tracks in integrated Circuits. 

Patent Application. 

J. A. Zoutendyk. Filed 23 Jul 90, 17p N91-13622/6 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A error detector and imaging system for multiple-bit 
errors from single-ion tracks in integrated circuits dis- 
tinguishes between multiple bit errors caused by ion 
tracks which do not strike charge collection junctions 
having substantial capacitance and those that do on 
the basis of the sensitivity of the errors to changes in 
VDD. Data which do not occur during the time interval 
between successive read cycles, which do not occur 
at integral multiples of the read clock, whose recorded 
time tags are not greater than those of previous data 
or whose recorded address tags are not greater than 
those of previous data are discarded as bad data 
before further processing and display. 


128,210 

PAT-APPL-7-596 133/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

High-Gain Algaas/GAAS Double Heterojunction 
Darlington Phototransistors for Optical Neural 
Networks. 

Patent Application. 

J. H. Kim, and S. H. Lin. Filed 11 Oct 90, 20p N91- 
13995/6 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


High-gain MOCVD-grown (metal-organic chemical 
vapor deposition) AliGaAs/GaAs/ AlGaAs n-p-n double 
heterojunction bipolar transistors (DHBTs) and Dar- 
lington phototransistor pairs are provided for use in op- 
tical neural networks and other optoelectronic integrat- 
ed circuit applications. The reduced base doping level 
used herein results in effective blockage of Zn out-dif- 
fusion, enabling a current gain of 500, higher than 
most previously reported values for Zn-diffused-base 
DHBTs. Darlington phototransistor pairs of this materi- 
al can achieve a current gain of over 6,000, which sat- 
isfies the gain requirement for optical neural network 
designs, which advantageously may employ neurons 
comprising the Darlington phototransistor pair in series 
with a light source. 


128,211 
PATENT-4 954 864 Not available NTIS 
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National Aeronautics and Space Administration, Pasa- 
—. CA. i ag Office. 

llimeter-Wave Monolithic Diode-Grid Frequency 
Multiplier. 
Patent. 
J. Maserjian. Filed 13 Dec 88, patented 4 Sep 90, 7p 
N91-14551/6, PAT-APPL-7-283 673 
This pens yatert tye a a available for U.S. MA 
censing and, possibly, for foreign licensing. Copy 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 
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PATENT-4 980 636 Not available NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Universal mm-Wave integrated 
Circuit Test Fixture. 


Patent. 

R. R. Romanofsky, and K. A. Shalkhauser. Filed 10 
Aug 89, patented 25 Dec 90, 9p N91-14552/4, PAT- 
APPL-7-392 239 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Monolithic microwave integrated circuit (MMIC) test in- 
cludes a bias module having spring- contacts 
which electrically e' pads on a chip carrier dis- 
posed in a recess of a base member. RF energy is 
applied to and passed from the chip carrier by cham- 
fered edges of ridges in the waveguide passages of 
housings which are removably attached to the base 
member. Thru, Delay, and Short calibration standards 
having dimensions identical to those of the chip carrier 
assure accuracy and reliability of the test. The MMIC 
chip fits in an opening in the chip carrier with the 
boundaries of the MMIC lying on movable reference 
planes thereby establishing accuracy and flexibility. 
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PB91-158873 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Precision Engineering Div. 

NBS Submicron Standards for Microconta- 
mination Measurement. 

Final rept. 

T. R. Lettieri. 1989, 7p 

Pub. in Semiconductor Fabrication: Technology and 
Metrology, ASTM STP 990, p215-221 1989. 


There is a recognized need for standard artifacts with 
which to calibrate the laser-scanning instruments 
which detect and monitor microcontamination on 
semiconductor wafers. A commercial calibra- 
tion wafers are available for this , the present 
paper pr the use of National Bureau of Stand- 
ards (NBS) particle-sizing standard micr ‘es, de- 
posited on polished silicon substrates, as an alterna- 
tive working standard until such time as a true national 
calibration artifact is developed. To this end, several 
techniques for depositing the microspheres on semi- 
conductor surfaces are presented in the paper. In addi- 
tion, the technques used to certify the NBS particle 
standards and the measurement results from each 
technique are summarized. 
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PB91-159087 Not availabie NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 
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Submicrometer SEM Magnification Standard. 


Final rept. 
M. T. Postek, and R. C. Tiberio. 1989, 4p 
— NNF Research Accomplishments 1988-89, 4p 


The National Institute of Standards and Technology 
(NIST) in conjunction with the National Nanofabrica- 
tion Facility (NNF) has had a continuing effort for the 
dev it of a submicrometer scanning electron 
microscope (SEM) magnification standard prototype. 
The program is one portion of a feature-size measure- 
ment program specifically aimed at the development 
and ification of SEM magnification and linewidth 
standards and the associated techniques for their cali- 
bration and use. The program has several distinct 
tasks that have undergone simultaneous development 
at NIST (Postek et al., 1987, Postek et al., 1989, 
Postek, 1989). One of these tasks has been the devel- 
opment and fabrication of a lithographically produced 
submicrometer SEM magnification standard useful at 
low accelerating voltages. With the assistance of the 
NNF, a prototype magnification standard has been 
fabricated and has undergone further refinements in 
materials selection and etching techniques during the 
year. 
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PB91-159244 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 

Measurements on Molecular-Sized 
Samples. 


Final 7s 

A. van n, L. Yuwono, H. Zhou, P. H. E. Meijer, 
and J. J. Kopanski. 1990, 6p 

—— by National Science Foundation, Washing- 
‘on, DC. 

Pub. in Proceedings of Conference on Electrical Insu- 
lation and Dielectric Phenomena, Pocono Manor, PA., 
October 29-31, 1990, p385-390. 


A new laboratory on Molecular Electronics has been 
started at the Physics Department of the Catholic Uni- 
versity of America. In their efforts to make organic bis- 
table devices, one of the research functions of the lab- 
oratory is to measure the electrical properties of mate- 
rials and active devices made with molecular (mainly 
organic) materials. The size of material samples, and 
the specimens used for measurement, is exceedingly 
small, typically layers with a thickness of the order of 
100 nm. Consequently, the setups used for normal di- 
electric and conductivity measurements = or > 10 
mm electrode size) cannot be used, and special cells 
and instrumentation have to be developed. 
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PB91-159749/GAR PC A03/MF A01 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Semiconductor Electronics Div. 

Center for Electronics and Electrical Engineering 

Technical Progress Bulletin Covering Center Pro- 

— July to September 1990, with 1991 CEEE 
vents Calendar. 

J. A. Gonzalez. Jan 91, 48p NISTIR-4496 

See also PB91-107201. 


The report is the thirty-second issue of a quarterly pub- 
lication providing information on the technical work of 
the National Institute of Standards and Technology 
(formerly the National Bureau of Standards) Center for 
Electronics and Electrical Engineering. The issue of 
the CEEE Technical Progress Bulletin covers the third 
quarter of calendar year 1990. Abstracts are provided 
by technical area for both published papers and 
papers approved by NIST for publication. General 
topics discussed include the following: Semiconductor 
Technology Program; Signals and Systems Metrology 
Program; Additional Information; 1991 CEEE Calen- 
dar; Sponsor List; and Key Contacts in Center, Center 
Organization. 


General 
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DE91742133/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 
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Toki kaminari no senku hoden shinten yoso. (Pro- 
gressive feature of leader on Japan sea 
coast in winter (basic data to establish shielding 
theory for lightning)). 

A. Asakawa, K. Miyake, Y. Aihara, T. Shindo, and S. 
Kanao. Apr 90, 40p CRIE-T-89048 

In Japanese. 

U.S. Sales Only. 


The developing manner of a stepped leader for a light- 
ning stroke in winter was observed using Automatic 
Lightning Discharge Progressing Feature Observation 
System (ALPS) which analyze lightning discharge with 
time passed, and was described in this report. The 
lightning stroke in winter was observed during fiscal 
1986-1988 at micro-wave-relaying towers in Nakanoto 
substation, The Hokuriku Electric Power Co., Inc.. The 
results are as follows: The progressive velocity of 
leader streamer in an individual step is 3.01 (times) 10 
(sup 6) m/sec for downward leaders, and its value is 
more than twice as much as upward leaders. The 
mean progressive velocity of total leader process is 
given as (0.8-1.5)(times) 10 (sup 5) m/sec for upward 
leaders and 0.8 (times) 10 (sup 5) m/sec for downward 
leaders. Its values are a little slower than the results 
measured by the other syst Itis r led by the 
picture taken by a high speed streaking camera and 
the lightning-stroke-current waveform that the in- 
crease and decrease of the luminous strength of 
stepped leader coincides with that of the lightning- 
stroke-current, and charge density along a leader 
length is estimated as 1.2 (times) 10 (sup (minus) 3) 
qoulomb/m. 8 refs., 19 figs., 4 tabs. 
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PB91-158816 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Chemical Process Metrology Div. 

Surface Acoustical Wave Spectroscopy for High 
Humidity Sensing. 

Final rept. 

P. H. Huang. 1987, 5p 

Pub. in Proceedings of International Conference on 
Solid-State Sensors and Actuators (4th), Tokyo, 
Japan, June 2-5, 1987, p462-466. 


Polar water molecules in ambient moist air can be 
made to interact with the electric and acoustic fields of 
surface acoustical waves(SAW) in plezoelectric crystal 
surface. The interaction causes a change in the ampli- 
tude of the received surface wave which is proportion- 
al to the energy density of the wave. An amplitude- 
modulated SAW technique, which does not use ad- 
sorptive coatings, has been used to study this elec- 
troacoustic interaction for high humidity sensing in the 
range 90 to 98% RH. The sensor system consists of 
two identical high frequency, wide band SAW delay 
lines. One is used as a reference channel with shorted 
electric fields at the surface. The reference delay line 
is maintained in an environment of nearly zero percent 
relative humidity. The ratio of voltage output from the 
sensing channel to that of the reference channel has 
been measured. An exponential relationship exists be- 
tween the measured voltage ratio and the relative hu- 
midity in the range from 89 to 98% for SAW frequen- 
cies at 210, 220, 230, 240, and 250 MHz, respectively. 
Measurements of spectral group delay reveal the limi- 
tation on the transmission bandwidths of the sensor 
system for high humidity sensing. 
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PB91-160044/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdelning foer Informationsteknologi. 
Measurements of the Relative Permittivity and the 
Loss Tangent of Dielectric Materials (Metoder foer 
Maetning av Materialegenskaperna hos Dielek- 
triska Material). 

A. Bergquist. Dec 90, 33p FOA-C-30601-3.2 
Summary in Swedish. 


The report contains short descriptions of various 
measuring procedures for determining the values of 
the permittivity and the loss tangent of dielectric mate- 
rials. The selection has been made in such a way that 
a broad variety of magnitudes of the parameters has 
been covered. 
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DE91006056/GAR PC A03/MF A01 

Argonne National Lab., IL. 

Correlations between structure, spectra, and ther- 

pee nena in solutions of cobalt chloride in 
um tetrachs chee be 

D. S. Newman, P. J. Tumidajski, and M. Blander. 

1990, 19p CONF-900562-9 

Contract W-31109-ENG-38 

Meeting of the Electrochemical Society (177th), Mon- 

treal (Canada), 6-11 May 1990. Sponsored by Depart- 

ment of Energy, Washington, DC. 


An EMF technique using the cell Co/CoCi(sub 2) 
(minus) Na AICi(sub 4)//(AgCl)x (minus) NaAICi(sub 4) 
(x fixed)/Ag was used to measure the solubility of 
CoCl(sub 2) in NaCi(center dot)AICI(sub 3) melts. The 
changes in EMF as a function of changes in melt com- 
position were correlated with changes in the UV-Vis 
spectra of the dissolved cobalt species. From these 
data the microscopic structural contributions to the 
macroscopic thermodynamic properties of the solu- 
tions were estimated. 14 refs., 5 figs., 1 tab. 
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DE91006116/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Application of the GSFUDS to advanced batteries 
and vehicles. 

A. F. Burke, and G. H. Cole. 1990, 21p EGG-M- 
90443, CONF-901207-1 

Contract ACO7-761D01570 

International electric vehicle symposium: electric vehi- 
cle-a viable technology (10th), Hong Kong (Hong 
Kong), 3-5 Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 


The GSFUDS approach to determining appropriate 
battery test power profiles is applied to various combi- 
nations of advanced batteries and electric vehicles. 
Computer simulations are used to show that the 
SFUDS velocity driving profile developed for the 
IDSEP electric vehicle also yielded energy consump- 
tion (Wh/km) and peak power values for other vehicles 
of greatly different characteristics that are in good 
agreement with the corresponding values for the same 
vehicles on the FUDS ara cycle. The computer re- 
sults also showed that the GSFUDS power steps ex- 
pressed as multiples of the average power, Pav are 
applicable to electric vehicles in general for the 
SFUDS driving profile if the peak power step is altered 
to reflect the changes in the vehicle design. A general 
procedure is given for presenting battery test data in 
terms of the constant power and GSFUDS Ragone 
curves from which the vehicle range can be deter- 
mined for the FUDS and other driving cycles for differ- 
ent vehicle designs. 5 refs., 6 figs., 6 tabs. 
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DE91006117/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Evaluation of pulse power devices in electric vehi- 
cle | go neg stems. 

A. F. Burke, and E. J. Dowgiallo. 1990, 33p EGG-M- 
90473, CONF-901207-2 

Contract ACO7-761D01570 

International electric vehicle symposium: electric vehi- 
cle-a viable technology (10th), Hong Kong (Hong 
Kong), 3-5 Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The application of pulse power devices in electric vehi- 
cle propulsion systems to load level the main energy 
storage battery has been studied. Both high energy 
density capacitors (ultracapacitors) and = power 
density, bipolar batteries are considered. mputer 
simulations of vehicle operation with hybrid (two power 
source) powertrains indicated the energy storage ca- 
pacities of the pulse power devices required to load 


PC A03/MF A01 





level the main battery are 300 to 500 Wh for the ca- 
pacors ana 121) Ano he Daa bate can bo 


Senate eters ter ice 
tions. In the case of the ultracapacitor, the ener: po hens 
sity of present devices are 1 to 2 Wh/kg. A minimum 
vohite sppiics of about 5 Wh/kg is needed for electric 
vehi Sonaty- af ciinases i. in increasing the energy 
ultracapacitors has been in recent 
years peta the for meeting the 5 Wh/kg re- 
quirement for EVs appear to be good. For bipolar bat- 
teries, a minimum power density of 500 W/kg is 
needed and the internal resistance must be reduced 


by about a factor of ten from that found in present de- 
signs. 
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DES1006118/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Simulation of electric vehicles with hybrid power 


systems. 

A. F. Burke, and G. H. Cole. 1990, 26p EGG-M- 
90445, CONF-901207-3 

Contract AC07-761D01570 

International electric ay symposium: electric vehi- 
cle-a viable technol (10th), Hong Kong ona 
Kong), 3-5 Dec 1990. nsored by Department 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Computer programs for the simulation of the operation 
of electric vehicles with hybrid power systems are de- 
scribed. These programs treat cases in which high 
energy density ultracapacitors or high power density 
pulse batteries are used to load level the main energy 
storage battery in the vehicle. A generalized control 
strategy for splitting the power between the main bat- 
tery and the pulse power devices is implemented such 
that the user can specify the nominal battery power as 
a function of the state-of-charge of the ultracapacitor 
Ise power battery. The programs display graphi- 
cally on the screen, as they run, the power from both 
the main battery and the pry power device and the 
state-of-charge of the pulse power device. After each 
run is completed, a summary is printed out from which 
the effect of load leveling the battery on vehicle range 
and energy consui ae can be determined. Default 
input files are pro with the programs so various 
combinations of vehicles, driveline components, and 
batteries of pees current interest to the EV commu- 
nity can be run with type of pulse power device. 
Md wa ee ome results are higt s including cases in 
ich the pulse power devices are connected in paral- 
lel with fer 4 bettery without interface electronics. 2 
refs., 7 figs., 14 tabs. 
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DE91006193/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho pe. 
Preliminary evaluation o' 5 easatery and <— 
issues for Deoreutitr batteries in electric vehi 
clea —2. 

vans, G. te Henriksen, and G. L. Hunt. May 
87, 39p EGG-EP-9290 
Contract ACO7- 761D01570 
Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) Electric and 
Hybrid Vehicle Program is involved in the development 
and evaluation of sodium-sulfur energy storage a 
ies for electric vehicle (EV) applications. 

testing of complete battery systems, to be followed by by 
controlled in-vehicle testing and on-road usage, are 
expected to occur as components of the DOE program 
during the 1988--1990 time frame. Testing and oper- 
ation of sodium-sulfur batteries at other DOE contrac- 
tor facilities may also take place during this time frame. 
A number of regulatory and safety issues can affect 
the technical scope, schedule, poe cost of the expect- 
ed programmatic activities. This document describes 
these issues and requirements, provides a preliminary 
evaluation of their significance, and lists those critical 
items that may result from them. The actions 

to permit the conduct of a successful program at DOE 
contractor facilities are identified, and concerns that 
could affect the eventual commercialization potential 
of sodium-sulfur batteries are noted to the extent they 
are known. 
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DE91006543/GAR PC A03/MF A01 


EG and G Idaho, Inc., Idaho Falls. 


4 - cs and M. E. Martin. Sep 90, 24p EGG-EP- 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


This report describes the results of testing the Son- 

presen pa DTL 12040 battery one in the Idaho Na- 

Engineering Laboratory (INEL) battery laborato- 

of this testing was to evaluate the suit- 

ability of this charger for charging electric vehicle bat- 
tery packs up of Sonnen: 


rithm used and evaluating the resulting ge 
ior. Other characteristics of the rr -d that could be 
significant are also noted. 5 figs., 2 tabs 
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DE91006663/GAR 
Argonne National Lab., IL. 

jum batteries for pulse power. 
L. Redey. 1990, 22p CONF- 901073-11 
Contract W-31109-ENG-38 
Meeting of the Clecwochemical Society (178th), Seat- 
tle, WA (USA), 14-19 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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New designs of lithium batteries having bipolar con- 
struction and thin cell components possess the very 
low impedance that is necessary to deliver high-inten- 
sity current pulses. The R&D and understanding of the 
fundamental properties of these pulse batteries have 
reached an advanced level. D Whvkg of 50--300 kW/kg 

power and 80--130 Wh/kg specific energy 
have been demonstrated with eqetmerta ae. 
perature lithium alloy/transition-metal disu 
chargeable bipolar batteries in repeated 1- to 100-ms 
long pulses. Other versions are designed for repetitive 
power bursts that may last up to 20 or 30 s and yet may 
attain high power (1--10 kW/kg). Primary high- 
temperature Cialloy/FeS(sub 2) pulse batteries (ther- 
mal batteries) are already commercially available. 
Other high-temperature lithium systems may use chlo- 
rine or metal-oxide positive electrodes. Also under de- 
velopment are low-temperature pulse batteries: a 50- 
kW Li/SOCK(sub 2) primary batter and an all solid- 
state, polymer-electrolyte secondary battery. Such 
pulse batteries could find use in commercial and mili- 
tary applications in the near future. 21 refs., 8 figs. 
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DE91007070/GAR PC A03/MF AO1 
Sandia National Labs., Albuquerque, NM. 
Advanced lead-acid batteries for utility applica- 


tions. 

A. Akhil, and A. Landgrebe. 1991, 19p SAND-91- 

0175C, CONF-910350-1 

Contract AC04-76DP00789 

International conference on batteries for utility energy 

stora pres (8rd), Kobe (Japan), 18-22 Mar 1991. Spon- 
by Department of Energy, Washington, DC. 


During 1990, Sandia National Laboratories initiated an 
advanced lead-acid battery development program 
supported by the US rtment of Energy’s Office of 
Energy Management. | is to develop a low 
maintenance, cost effective battery by the mid- to late 
1990’s that is tailored to a variety of electric utility ap- 
plications. Several parallel activities are being 
to achieve this _ One activity seeks to quantify the 
economic benefits of battery snd Monty for bp er —— 
in candidate utility systems and i 
for field demonstration of battery systons at ia aan 
utility and utility customer sites. h demonstrations 
will not only generate valuable operating experience 
bom but will also help in building user confidence in 
storage systems. Other activities concentrate 
my cell- and battery-level research and development 
aimed at overcoming shortcomings in existing technol- 
ogies, such as Valve-Regulated Lead-Acid (VRLA), or, 
sealed lead-acid batteries. 
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DE91742131/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 
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en to en 
ation test of a load conditioner conlea lea 
Se ee eee bat- 


). 
ota, T. lwahori, and K. Kumai. 90, 4 

CRIE-T-89058 — as 
in Japanese. 
U.S. Sales Only. 
This report 
eration, —ialona and 
otcycles characters of sealed lead-ackd batons 

and accelerated life cycle test on lead-acid batteries. 
Used batteries were 18 NP-38Ah units, laminated one 


Tanaka. Aug 90, 45p nal 1 hoya, 

In Japanese. 
U.S. Sales Only. 
ee 


tageous 
series. 15 refs., 24 figs., 1 tab. 
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arty ay scons, A Electric bey Industry, 
— Japan). Energy \ 
Load conditioner yo —e_ yuki —— 
cto te hyoka. ¢ aes 
semiconductor (PAS) battery 
Basic 
PAS as cathode material of lithium secondary 
K. Ishihara, T. lwahori, T. Tanaka, S. Yata, and H. 
Kinoshita. Aug 90, 59p CRIE-T-89046 


In Japanese. 
U.S. Sales Only. 


In order to ae a lithium secondary battery for load 
conditioner use, the basic performance of a polyacenic 
semiconductor (PAS) cathode for a lithium secondary 
battery was examined. Following results are obtained; 

capacity of PAS aight specific energy of 
375Wh/kg based on the PAS cae onl velees energy 
aim (gravimetric 


efficiency of 93%, under pape 
velopment energy i 
kg, volumetric energy density of 120Wh/I, and power 
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performance of 20Wh/kg or above) for a load condi- 
tioner battery, is shown. In addition, a cycle test of 
floating cells including overcharged and overdis- 
charged cells connected in series, shows that a lithi- 
um/PAS cell has the advantage of having a substantial 
buffer capacity above and below the normal cutoff vol- 
tages and would be stable over a large number of cells 
connected in series. 14 refs., 31 figs., 6 tabs. 
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N91-15628/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

impedances of Electrochemically a inated 
Nickel Electrodes as Functions of oe , KOH 
Concentration, and Im nation 

M. A. Reid. May 89, 12p N. 
NASA-TM-103283 
Presented at the 1ST International Symposium on 
Electrochemical impedance Spectroscopy, Bom- 
bannes, France, 22-26 May 1989; Sponsored in Part 
by the Centre Nationale Research Society, and the 
University of Paris. 


impedances of fifteen electrodes form each of the four 
U.S. manufactures were measured at 0.200 V vs. the 
Hg/HgO reference electrode. This corresponds to a 
voltage of 1.145 for a Ni/H2 cell. Measurements were 
also made of a representative sample of these at 0.44 
V. At the higher voltage, the impedances were small 
and very similar, but at the lower voltage there were 
major differences between manufacturers. Electrodes 
from the same manufacturers showed only small dif- 
ferences. The impedances of electrodes from two 
manufacturers were considerably different in 26 per- 
cent KOH from those in 31 percent KOH. These pre- 
liminary results seen to correlate with the limited data 
from earlier life testing of cells from these manufactur- 
ers. The impedances of cells bein 4 tested for Space 
Station Freedom are being followed, and more impen- 
dance measurements of electrodes are being per- 
formed as functions of manufacturer, voltage, electro- 
lyte concentration, and cycle history in hopes of finding 
better correlations of impedance with life. 


Method. 
S 1.15:103283, E-5738, 
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PAT-APPL-7-596 139/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

— Li Battery incorporating 12-Crown-4 
ther. 

Patent Application. 

G. Nagasubramanian, and S. Distefano. Filed 11 Oct 

90, 16p N91-13621/8 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A rechargeable lithium battery which utilizes a polyeth- 
ylene oxide (PEO) solid polymeric electrolyte com- 
plexed with a lithium salt is disclosed. The conductivity 
is increased an order of magnitude and interfacial 
charge transfer resistance is substantially decreased 
by incorporating a minor amount of 12-Crown-4 ether 
in the PEO-lithium salt solid electrolyte film. Batteries 
containing the improved electrolyte permit operation at 
a lower temperature with improved efficiency. 
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PATENT-4 945 012 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

eer Chioride Cathode for a Secondary Battery. 
atent. 

R. V. Bugga, S. Distefano, G. Nagasubramanian, and 

C. P. Bankston. Filed 11 Sep 89, patented 31 Jul 90, 

6p N91-14538/3, PAT-APPL-7-405 169 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


Higher energy and power densities are achieved in a 
secondary battery based on molten sodium and a 
solid, ceramic separator such as a beta alumina and a 
molten catholyte such as sodium tetrachlioroaluminate 
and a copper chloride cathode. The higher cell voltage 
of copper chloride provides higher energy densities 
and the higher power density results from increased 
conductivity resulting from formation of copper as dis- 
charge proceeds. 
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Not available NTIS 


National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena 
capes Cathode for a Secondary Battery. 

aten' 
R. V. Bugga, S. Distefano, R. M. Williams, and C. P. 
Bankston. Filed 7 Sep 89, patented 7 Sep 89, 9p 
N91-14536/7, PAT-APPL-7-404 288 
Filed 7 Sep. 1989. Prepared in Cooperation with Jet 
Propulsion Lab., California Inst. Of Tech., Pasadena. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A liquid catholyte for a battery based on liquid metal 
such as sodium anode and a solid, ceramic separator 
such as beta alumina (BASE) comprises a mixture of a 
Group I-lil metal salt such as sodium tetrachloroalu- 
minate and a minor amount of an organic carbonitrile 
depolarizer having at least one adjacent ethylenic 
band such as 1 to 40 percent by weight of tetracyan- 
oethylene. The tetracyanoethylene forms an adduct 
with the molten metal salt. 
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PATENT-4 973 936 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Thermal Switch Disc for Short Circuit Protection of 
Batteries. 

Patent. 

E. C. Dimpault-darcy, and B. J. Bragg. Filed 27 Apr 
89, patented 27 Nov 90, 5p N91-14537/5, PAT- 
APPL-7-343 652 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A protective device for one battery or serially arranged 
battery cells is disclosed and is adapted to fit between 
one battery and its terminal connector or between ad- 
jacent battery cells. The device incorporates a disk of 
positive temperature coefficient material having a pair 
of circular end faces for contact. The disk is supported 
by a ring adhesively joined thereto, the ring having a 
central axial opening to enable the button terminal of a 
battery cell to contact against the disk as the disk and 
battery cell are arranged in a single battery application 
or in serial contact with similar battery cells. 
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PB91-166777/GAR PC A04/MF A01 
in Storage Battery Co. Ltd., Kyoto. 

GS News Technical Report, Vol. 49, No. 2, Decem- 

ber 1990. 

c1990, 73p 

Text in ~~ gage with English abstracts. See also 

PB91-16627 


Contents: Photopolymers and the Light Sources; 
Present Status on Sealed Lead-Acid Batteries in 
Japan (in En J emg Development of Sealed Lead-Acid 
Battery SB60-S4 for Automobile Use; Additives to 
Negative Plate and Performance of Lead-Acid Batter- 
ies; A New Lead-Acid Traction Battery ‘Myty EPO’ 
Equipped with Electrolyte-Stirring Devices; Uninterrup- 
tible Power System ‘BIROS-X’ Series; Development of 
Reflow Soldering System RA-250; and Development 
of Photo Cleaner for Reticle. 


Electric Power Production 
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DE91005049/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Thermal energy storage for coal-fired power gen- 
eration. 

M. K. Drost, S. Somasundaram, D. R. Brown, and Z. 
|. Antoniak. Nov 90, 25p PNL-SA-18826, CONF- 
901251-1 

Contract AC06-76RL01830 
Fossil fuel plant — meetin: 
(USA), 4-6 Dec 1990. Sponsor 
Energy, Washington, DC. 


This paper presents an engineering and economic 
evaluation of using thermal energy storage (TES) with 
coal-fired conventional and combined cycle power 
plants. In the first case, conventional pulverized coal 
combustion equipment was assumed to continuously 


, Washington, DC 
by Department of 


operate to heat molten nitrate salt which was then 
stored in a tank. During intermediate-load demand pe- 
riods, hot salt was withdrawn from storage and used to 
generate steam for a Rankine steam power cycle. This 
allowed the coal-fired salt heater to be approximately 
one-third the size of a coal-fired boiler in a convention- 
al cycling plant. The use of nitrate salt TES also re- 
duced the levelized cost of power by between 5% and 
24% depends on the operating schedule. The second 
case evaluate the use of thermal energy storage with 
an integrated gasification combined cycle (IGCC) 
power plant. In this concept, the nitrate salt was 
heated by a combination of the gas turbine exhaust 
and the hot fuel gas. The IGCC plant also contained a 
low-temperature storage unit that uses a mixture of oil 
and rock as the thermal storage medium. Thermal 
energy stored in the low-temperature TES was used to 
preheat the feedwater after it leaves the condenser 
and to produce process steam for other applications in 
the IGCC plant. This concept study also predicted a 
5% to 20% reduction in levelized cost of power com- 
pared to other coal-fired alternatives. If significant es- 
calation rates in the price of fuel were assumed, the 
concept could be competitive with natural-gas-fired in- 
termediate-load power generation. A sensitivity analy- 
sis of using a direct-contact heat exchanger instead of 
the conventional finned-tube design showed a signifi- 
cant reduction in the installed capital cost. 3 refs., 2 
figs., 6 tabs. 
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DE91006015/GAR 
Argonne National Lab., IL. 
Two-dimensional non-reacting jet-gas mixing in an 
MHD second stage combustor. 

S. L. Chang, S. A. Lottes, and G. F. Berry. 1990, 20p 
CONF-! 105-13 

Contract W-31109-ENG-38 

Symposium on ae aspects of magnetohydro- 
dynamics (28th), Chicago, IL (USA), 26-28 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
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Computer simulation is used to aid in the design of a 
magnetohydrodynamic (MHD) second stage combus- 
tor. A two-dimensional steady state computer model, 
based on mass and momentum conservation laws for 
multiple gas species, is used to simulate the hydrodyn- 
amics of the combustor in which a jet of oxidizer is in- 
jected into a confined cross-stream gas flow. The 
model predicts jet-gas mixing patterns by computing 
the velocity and species concentration distributions in 
the combustor. In this paper the effects of parametric 
variation of jet nae and flow symmetry on the mixing 
patterns were evaluated. The modeling helps to deter- 
mine better mixing patterns for the combustor design 
because improved mixing can increase combustion ef- 
ficiency and enhance MHD generator performance. A 
parametric study reveals that (1) non-reacting jet-gas 
mixing strongly depends on jet angle for coflow injec- 
tion (jet angle < 90 degrees), (2) counterflow jets have 
better jet-gas mixing, (3) asymmetry of the inlet gas 
flow affects the mixing pattern, and (4) exit flow char- 
acteristics from two-dimensional simulation can be 
matched reasonably well with experimental data when 
experimental jet and simulated slot jet Reynolds num- 
bers are of the same order. 12 refs., 14 figs., 2 tabs. 
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DE91006338/GAR 

Oak Ridge National Lab., TN. 
Collaborative projects in coal conversion technol- 
ogy of the US Agency for International Develop- 
ment in India. 

R. P. Krishnan, W. C. Peters, D. J. Jhirad, and S. 
Padmanaban. 1991, 13p CONF-910114-1 

Contract ACO05-840R21400 

Environmental and economic impacts of coal utiliza- 
tion, Santa Barbara, CA (USA), 20-25 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The Indian power sector depends heavily on the utili- 
zation of coal for generation of electricity. With an 
annual growth rate of 12% in power demand, supply of 
electricity presents a formidable challenge. To meet 
anticipated loads, the Indian power sector has an am- 
bitious plan to install over 38,000 MW in the Eighth 
Plan (1990--1995) and 64,000 MW thereafter, making 
a total of over 100,000 MW in additional capacities in 
the next decade. This would mean a trebling of the cur- 
rent installed capacity of approximately 50,000 MW. 
About 65 percent of the future installed capacity will be 
derived from thermal power stations using high-ash 
content (40--45%) Indian coals. This provides a formi- 
dable challenge to the scientists, engineers, environ- 





mentalists, and private and public sectors. The techno- 
logical, environmental, and resource problems have to 
be addressed within the frame-work of limited capital 
availability, poor energy resource endownments, and 
the growing awareness and concern of environmental 
degradation from fossil-fired power plants. The pace 
and direction of the Indian efforts can be accelerated 
through strong ties and collaborative efforts between 
the United States and India. 
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DE91006350/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
a — of gas turbines used for power gen- 


R. Lofaro, and M. Villaran. 1990, 20p BNL-45361, 
CONF-901223-1 

Contract ACO2-76CH00016 

Power-Gen ‘90: 3rd international power generation in- 
dustries conference and exhibition, Orlando, FL (USA), 
4-6 Dec 1990. Sponsored by Department of Energy, 
Washington, DC. 


Gas turbines have traditionally been used by electric 
utilities to vn ae gate pene gt capacity during peak 
demand periods. As they age, the utility is faced with 
the decision of either replacing the units to maintain a 
reliable source of generating capacity, or extending 
the life of the units through the use of improved main- 
tenance and monitoring techniques. This paper dis- 
cusses some of the considerations for extended life 
operation of gas turbines. To perform this study, actual 
operating and failure data for 50 Pratt & Whitney FT-4 
gas turbines were collected from a cooperating utility 
and analyzed to poy predominant failure causes 
and components most frequently failed. Failure rates 
for individual engine modules were calculated as a 
function of engine age to identify time-dependent 
trends and their effect on engine reliability. Mean time 
between failures and engine availability were also de- 
termined and are presented. Based on the results of 
the analysis, potential improvements to operation and 
maintenance methods were identified and are dis- 
cussed. 5 refs., 7 figs. 
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DE91006963/GAR PC A07/MF A01 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric power annual 1989. 

17 Jan 91, 146p DOE/EIA-0348(89) 


This publication presents a summary of electric utility 
statistics at the national, regional and state levels. 
“The Industry At A Glance” section presents a profile 
of the electric power industry ownership and perform- 
ance; a review of key statistics for the year; and projec- 
tions for various aspects of the electric power industry 
through 2010. Subsequent sections present data on 
generating capability, bby ery proposed capability 
additions; net generation; fossil-fuel statistics; electrici- 
ty sales, revenue and average revenue per kilowatth- 
our sold; financial statistics; environmental statistics; 
and electric power transactions. In addition, the 4 
pendices provide supplemental data on major distu 
ances and unusual occurrences. Each section con- 
tains related text and tables and refers the reader to 
the appropriate publication that contains more detailed 
data on the subject matter. 24 figs., 57 tabs. 
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DE91007133/GAR PC A99/MF A04 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, E!ectric and Alternate Fuels. 

Financial statistics of selected investor-owned 
electric utilities, 1989. 

Jan 91, 629p DOE/EIA- 0437(89)/1 


The Financial Statistics of Selected Investor-Owned 
Electric Utilities publication presents summary and de- 
tailed financial accounting data on the investor-owned 
electric utilities. The objective of the publication is to 
provide the Federal and State governments, industry, 
and the gen neral public with current and historical data 
that can be used for policymaking and decisionmaking 
purposes related to. investor-owned electric utility 
issues. 
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DE91742145/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 


Reikyakuyo ekitai wo naizosuru kaitentai no ekitai 
futtoji no shindo. apes * ecolgpenimaasoe 


rotor containing boiling coola: 

A. Yasuo, K. Kawamura, and F. , May 90, 33p 
CRIE-T-89040 

n Japanese. 

U.S. Sales Only. 


This paper evaluated vibration characteristics of rotor 
containing boiling coolant. Experiments were conduct- 
ed by air injecting to simulate the bubble generation in 
the rotor and by practically egg NH coolant through 
electrical heating with a heater. Vibration eek E in- 
creased slightly at low rotor speeds (400-800rpm) 
when boiling existed but the vibration stabilized with 
the increase of rotor speeds. Since the steam-water 
system and air-water system did not any difference, it 
was found that the momenon can be simulated by 
the air system. The liquid surface turbulence by boiling 
generated but was not synchronized with the rotor 
wheei motion at both lower and higher number of revo- 
lution than resonance point, and unstable excess vi- 
bration did not generated. When bubbles existed, un- 
stable vibration appeared at a range of number of rev- 
olution. Since the estimated values and experimental 
values resulting unstable vibration agreed, unstable vi- 
bration at bubble generation can cope with by calculat- 
ing unstable rnee and by separating the unstable ro- 
tating condition from a operation with some tolerance. 
11 refs., 21 figs., 3 tabs. 


6E91744676/GAR PC A06/MF A01 
Steinmueller (L. und C.) G.m.b.H., Gummersbach (Ger- 
many, F.R.). 

Untersuchung an der Sostoenrmne ines Rate. Dampfer- 
zeugers auf stark gemindert 

durch thermische Nachverbrennung. Reduction 
of the NOx-emissions from a gas fired boiler using 
reburning). 

H. Rathmann. 8 Jun 90, 123p UBA-FB-90-047 

In German. 

U.S. Sales Only. 


During the retrofit from heavy fuel oil to gas on the 
number 4 boiler of the HKW Merkenich owned by the 
GEW Koein AG, 6 sta mixing burners combined 
with flue gas recirculation were built in. Additionally, 
gas could be injected through seperate gas nozzles 
positioned at the circumference of the burner. This 
was to allow fuel staging at each single burner. It was 
the objective of the research program, to monitor the 
pollutant emissions under various burner adjustments 
and to minimize the NO(sub x)-emissions. The most 
significant reduction was achieved by flue gas recircu- 
lation into the combustion air. The burner-related fuel 
staging, nevertheless, did not show any significant 
effect. For this, a rather fast mixing of the secondary 
fuel with the primary was the most probable reason. 
Thus, a reducing zone after the primary flame was not 
really established. (orig.) With 6 refs., 32 figs. 
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DE91746265/GAR PC AOS/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Paineistettu poltto saehkoen ja laemmoen yhteis- 
tuotannossa. (Pressurized combustion in cogen- 


eration). 

|. Venaelaeinen, and P. Pesonen. Jul 89, 96p VTT- 
TIED-1020, ISBN 951-38-3485-9 

In Finnish. 

U.S. Sales Only. 


Pressurized combustion is at present the main issue in 
power plant technology. It could decrease emissions 
and increase electricity production. In this publication 
there is an overview on the principles of the pressur- 
ized combustion — and the status of the de- 
velopment work. The processes studied here are pres- 
surized pulverized combustion, pressurized fluidized 
bed combustion (PFBC) and integrated gasification 
combined cycle (IGCC). The furthest in development 
of pressurized processes is IGCC. The first commer- 
cial size demonstration pliant started in 1972 and the 
second in 1984. The first commercial PFBC is expect- 
ed to go on stream in 1990. The development of pres- 
surized pulverized combustion is at earlier stage than 
the other two mentioned. In Finland it is important to 
find out the applicability of pressurized combustion 
processes to cogeneration. FOr each process de- 
scribed here, there is presented a schematic flow- 
sheet, calculated heat and power effects and efficien- 
cies. 
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PBS1-506741/GAR 


ENERGY 
Electric Power Transmission 


Department of a. Washington, DC. Energy Infor- 
mation Administra 
Annual Electric Sinidiiies Report (EIA-860), 1989. 


Data file. 

1989, tape DOE/DF/MT-91/012 
M 370/3084; MVS/XA operating system. 
90-500521. 


System: | 

See also 

Available in 9-track EBCDIC character set, 1600 bpi. 

+ daggape . the price is T02. Documentation is on a 
e 


Tip peaieek anes ie et es ee 
plants currently operated by or scheduled, within 


GAR To2 
of Energy, Washington, DC. Energy Infor- 


mation Administration 
Major Electric Utilities, Licensees and Others, 
a ee 


DOE/DF/MT-91/014 
370/3034. ximate 


Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T02. 


Data are tabulated from annual reports filed with the 
Federal Energy oe Commission by 179 major 
electric utilities. Major electric utilities are defined as 
those utilities which ha have had, in the last three consec- 
utive calendar years, sales or transmission services 
that exceeded one of the following: one million 
megawatthours of total annual sales, 100 th- 
ours of annual sales for resales, 500 megawa' of 
gross interchange out or 500 megawatthours of wheel- 
ing for others. Data included: financial and operational 
balance sheets; income and retained earnings state- 
ments; statements of ng in financial position; 
capital stock and long-term debt; electric operating 
revenues, customers, and sales by classes of service; 
electric operation and maintenance expenses; data 
per type of utility rate base and rates of return on 
common equity; research, development, and demon- 
stration; and environmental protection facilities and ex- 
penses. 


Electric Power Transmission 
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DE91742149/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). ee ee eed Lab. 
Haidensen hanso 

tsushin no tekiyosei. (Fundamental study on appli- 
cability of spread spectrum system on power dis- 
tribution line carrier 

M. Ishikawa, A. Ogino, O. Ishida, and M. Oikawa. 
May 90, 47p CRI 


-T-89062 
In Japanese. 
U.S. Sales Only. 


This paper studied thr applicability of spread spectrum 
(SS) system on power distribution line carrier control 

For high frequency transmitting characteristics of dis- 
tribution line, advancing capacitor acts as band- 
stop filter for frequency of besos less and lines act 


is 40dB at the maximum and noise voltage is similar to 
high tension line. The direct transmission from a sub- 
station to terminals is difficult from the sossible Dy 


it is nr sc manemuenia: waenattanses 

to 450kHz or to raise the transmitting level of 100kHz 
or less. A method enabling receiption and demodula- 
tion for a part of frequncy component lost shall be 
used. For low tension line, transmission can be made 
at 2,400 to 9,600pbs. 3 refs., 22 figs., 2 tabs. 
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DE91742151/GAR PC A03/MF A01 


June 1, 1991 89 





ENERGY 
Electric Power Transmission 


Central Research Inst. of Electric Power Industry, 
© (Japan). Energy and Environment Lab. 

SVC ni yoru teitai anteido kojo taisaku. age ot 
k keto eno SVC no donyu shishin. (Im- 
= gaye of steady state stability. by SVC. ‘alae 
ine for introducing SVC to longitudinal power 
system). 

K. Yoshimura, and M. Takasaki. Apr 90, 34p CRIE-T- 
89049 


in Japanese. 
U.S. Sales Only. 


This paper studied the improvement of stability by SVC 
with a damping controller to longitudinal power system 
such as western and central interconnection. Damping 
coefficients of main oscillation mode were determined 
before setting-up SVC, for only voltage controller and 
after adding damping controller. When SVC is set-up 
on the western end of comparatively large oscillation, 
only voltage controller can stabilize and much more 
stabilized by damping controller. At the eastern end, 
the stabilization becomes possible only by applying 
damping controller and the introduction is very effec- 
tive. Even if SVCs of damping controllers which are 
optimized separately as above mentioned are set-up 
te both ends simultaneously, the effect is not so large 
because single set-up to the western end has already 
sufficient effect. In practical operation, the SVC must 
be set-up on several points in the power system and it 
is important that they are near the western end. It is 
effective to set the slope reactance (reciprocal number 
of gain) by about 5% higher in order to reduce the SVC 
capacitance. 4 refs., 16 figs., 2 tabs. 
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DE91742162/GAR PC A08/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Daikibo denryoku keito no anteido sogo kaiseki 
system no kaihatsu. (integrated analysis software 
for bulk power system stability). 

Apr 90, 158p CRIE-T-14 

In Japanese. 

U.S. Sales Only. 


This paper described the integrated analysis software 
for bulk power system stability. The system combined 
the simulation method(Y-method) and the eigen-value 
method(S-method) to use both features and further 
possessed the user support system in the practical ap- 
plication. Characteristics of relevant elements were 
analyzed deliberately to build up the models and atten- 
tion were paid so that this system can follow up the 
advance of controlling systems and power equip- 
ments. The Y-method simulates the practical pneno- 
mena for large disturbance and a effective simulation 
algorithm was built up by using a suitable computer. 
The S method is a linear analysis for relatively small 
disturbance but effective analysis of bulk power 
system was enabled through development of the 
unique theory. In addition, the pacticality was verified 
by the compaison with phenomena in actual system. 
User support system was developed so as to easily be 
usable. Attention was paid for physical meanings of 
unstable phenomena on power. 76 refs., 83 figs., 16 
tabs. 
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DE91744332/GAR PC A03/MF A01 
Shinetsu Chemical Industry Co. Ltd., Fukui (Japan). 
Corona and its impact on attenuation and distor- 
tion of travelling waves. 
E. Garbagnati, A. Porrino, A. Pigini, and C. 
Valagussa. Sep 88, 14p CESI/-88-20, CONF-880948 
International conference on gas discharges and their 
applications (9th), Venice (italy), 19-23 Sep 1988, 
Paper presented at 9th international conference on 
jas discharges and their applications (Venice, 19-23 


i 1988) 
ag Only. 


Impulse overvoltages propagating along a line are dis- 
torted and attenuated due to skin and corona effect. 
The knowledge of the extent of distorsion and attenu- 
ation is fundamental for the correct protection of sub- 
stations against lighting surges. Corona distortion and 
attenuation depend on several factor such as conduc- 
tor characteristics, line geometry, impulse shape and 
polarity and atmospheric conditions. Since measure- 
ments on actual lines are impractical, it is necessary to 
find suitable models which can permit the derivation of 
design parameters. This paper describes tests con- 
ducted at CES! (Italy) labs to verify a modelling ap- 
proach in which a propagation delay due to corona is 
considered. According to these models the propaga- 
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tion velocity is not the same at every voltage level, but 
changes according to the equivalent capacitance 
which can be attributed to the conductor at each volt- 
age value. Tests results led to the following observa- 
tions: that considering the additional capacitance due 
to corona phenomena is a valid modelling procedure; 
the additional capacitance can be related to a factor, 
K, which is mainly a function of the configuration ge- 
ometry; within the range of the parameters investigat- 
ed, the influence of rain and of the impulses shape is of 
secondary importance. 
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DE91744425/GAR PC A03/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 

7 ong experience of SF6 gas-insulated substa- 
tions. 

Progress rept. 

A. Bargigia. Oct 89, 49p ENEL-420.520/2 

U.S. Sales Only. 


The gas-insulated substation is a good alternative to 
the open-air substation due to its compactness, the in- 
sensitivity of its insulation to environmental pollution, 
its modular design, and its ease of installation, even 
inside buildings. The nature of the sites where ENEL 
(Italian Electricity Board) is planning to install future 
substations calls for a considerably greater number of 
such units than in the past. Consequently, ENEL has 
decided to standardize and upgrade gas-insulated 
substations and their components. This paper pre- 
sents ENEL’s policy for achieving these ends. The 
rated values and design criteria chosen are discussed, 
and the principles applied in deciding on design, and 
test specifications are examined. In particular, exam- 
ples of typical substation layouts are shown, evidenc- 
ing the problem of component accessibility for mainte- 
nance purposes. Mention is made of control and moni- 
toring circuits, taking into account aspects specific to 
gas-insulated substations. The insulation coordination 
Strategy is also presented, with special reference to 
the location and specifications of surge arresters. Fi- 
nally, test specifications are considered, and particular 
attention is devoted to the critical insulation - withstand 
situations that may arise during the manufacture, as- 
sembly, and servicing of gas-insulated substations. 
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PAT-APPL-7-568 130/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Thermal Power Transfer System Using Appiied Po- 
tential Difference to Sustain Operating Pressure 
Difference. 

Patent Application. 

P. Bhandari, and T. Fujita. Filed 16 Aug 90, 14p N91- 
13796/8 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A thermal power transfer system using a phase 
change liquid gas fluid in a closed loop configuration 
has a heat exchanger member connected to a gas 
conduit for inputting thermal energy into the fluid. 
pressure in the gas conduit is higher than a liquid con- 
duit that is connected to a heat exchanger member for 
outputting thermal energy. A solid electrolyte member 
acts as a barrier between the gas conduit and the 
liquid conduit adjacent a solid electrolyte member. The 
solid electrolyte member has the capacity of transmit- 
ting ions of a fluid throu ~ - the electrolyte member. The 
ions can be recombined with electrons with the assist- 
ance of a porous electrode. An electrical field is ap- 
plied across the solid electrolyte member to force the 
ions of the fluid from a lower pressure liquid conduit to 
the higher pressure gas conduit. 
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PB91-159905/GAR PC A06/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Industrial Advisory Services and Training. Egypt. 
Recommendations for Tower Testing Stations. 
Technical rept. 

L. Engsbro, and J. Hastrup. 26 _ 90, 104p V-90- 
86012, UNIDO-DP/ID/SER.A/136 

Sponsored by Government of he Arab Republic of 
Egypt, Cairo. 


The report relates to the design of electrical tower test- 
ing stations in Egypt. It covers (1) basic problems of 
design of towers, regarding testing, mechanical and 
physical requirements, measuring instruments and 


other equipment, (2) technical specifications of the 
testing station, (3) training programs, (4) financial as- 
pects, and equipment costs, (5) recommendations, 
Statistics, diagrams, and illustrations. 


Energy Use, Supply, & Demand 
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DE91004786/GAR PC A10/MF A02 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric Power Monthly, August 1990. 

29 Nov 90, 206p DOE/EIA-0226(90/08) 


The Electric Power Monthly (EPM) presents monthly 
summaries of electric utility statistics at the national, 
Census division, and State level. The purpose of this 
publication is to provide energy decisionmakers with 
accurate and timely information that may be used in 
forming various perspectives on electric issues that lie 
ahead. Data includes generation by energy source 
(coal, oil, gas, hydroelectric, and nuclear); generation 
by region; consumption of fossil fuels for power gen- 
eration; sales of electric power, cost data; and unusual 
occurrences. A glossary is included. 
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DE91005448/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richiand, WA. 
Characterization of changes in commercial build- 
ing structure, equipment, and occupants: End-Use 
Load and Consumer Assessment Program. 

R. G. Lucas, Z. T. Taylor, N. E. Miller, and R. G. 
Pratt. Dec 90, 134p PNL-7361 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Changes in commercial building structure, equipment, 
and occupants result in changes in building energy 
use. The frequency and magnitude of those changes 
have substantial implications for conservation pro- 
grams and resource planning. For example, changes 
may shorten the useful lifetime of a conservation 
measure as well as impact the savings from that meas- 
ure. This report summarizes the frequency of changes 
in a commercial building sample that was end-use me- 
tered under the End-Use Load and Consumer Assess- 
ment Program (ELCAP). The sample includes offices, 
dry good retails, groceries, restaurants, warehouses, 
schools, and hotels. Two years of metered data, site 
visit records, and audit data were examined for evi- 
dence of building changes. The observed changes 
were then classified into 12 categories, which included 
business type, equipment, remodel, vacancy, and op- 
erating schedule. The analysis characterized changes 
in terms of frequency of types of change; relationship 
to building vintage and floor area; and variation by 
building type. The analysis also examined the energy 
impacts of various changes. The analysis determined 
that the rate of change in commercial buildings is 
high--50% of the buildings experienced one type of 
change during the 2 years for which monitoring data 
were examined. Equipment changes were found to be 
most frequent in offices and retail stores. Larger, older 
office buildings tend to experience a wider variety of 
changes more frequently than the smaller, newer 
buildings. Key findings and observations are presented 
in Section 2. Section 3 provides the underlying motiva- 
tion and objectives. In Section 4, the methodology 
used is documented, including the commercial building 
sample and the data sources used. Included are the 
definitions of change events and the overall approach 
taken. Results are analyzed in Section 5, with addition- 
al technical details in Appendixes. 2 refs., 46 figs., 22 
tabs. (JF) 
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DE91005505/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric Power Monthly, September 1990. 

17 Dec 90, 198p DOE/EIA-0226(90/09) 


The purpose of this report is to provide energy deci- 
sion makers with accurate and timely information that 
may be used in forming various perspectives on elec- 
tric issues. The power plants considered include coal, 
petroleum, natural gas, hydroelectric, and nuclear 
power plants. Data are presented for power genera- 
tion, fuel consumption, fuel receipts and cost, sales of 





electricity, and unusual occurrences at power plants. 
Data are compared at the national, Census division, 
and state levels. 4 figs., 52 tabs. (CK) 
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DE91005835/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Interactions between fuel choice and energy-effi- 
ciency in new homes in the Pacific Northwest. 

A. D. Lee, J. E. Englin, and C. L. Bruneau. Dec 90, 
112p PNL-7592 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


In recent years the Bonneville Power Administration 
has instituted programs to prompt the implementation 
of the residential Model Conservation Standards 
(MCS) issued by the Northwest Power Planning Coun- 
cil (Council) in 1983. These standards provide alterna- 
tive methods for designing and constructing homes to 
cost effectively reduce residential energy consump- 
tion. Authority exists to apply them only to new, electri- 
cally heated homes. Because they apply to electrically 
heated homes, concerns have arisen about how the 
standards might affect buyers’ decisions to purchase a 
new home, in particular, their choice of a — fuel. 
Early data suggested that electricity started losing 
market share in Tacoma about when the MCS went 
into effect in 1984, and recent data have shown that 
about half of electricity’s share of the new home 
market has shifted to natural gas. This decline in elec- 
tric heating was consistent with concerns about the 
possible detrimental effect of the cost of MCS on sales 
of electrically heated homes. A desire to understand 
the causes of the perceived decline in electricity’s 
market share was part of the impetus for this study. 
Multiple techniques and data sources are used in this 
study to examine the relationship between residential 
energy-efficiency and fuel choice in the major metro- 
politan areas in Washington: Spokane, Clark, Pierce, 
and King Counties. Recent regional surveys have 
shown that electricity is the predominant space heat- 
ing fuel in the Pacific Northwest, but it appears to be 
losing its dominance in some markets such as 
Tacoma. 
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DE91006326/GAR PC AQ4/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Comparison of energy intensity in the United 
States and Japan. 

S. C. McDonald. Dec 90, 60p PNL-7288 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This report compares energy intensity in the US and 
Japan in 1985. Energy intensity is examined for each 
of the following end-use energy consuming sectors: 
residential and commercial, transportation, and indus- 
trial (manufacturing). In each sector, comparative 
measures of the relative energy intensity are devel- 
oped. The comparison indicates that when adijust- 
ments are made for certain differences between the 
two countries, energy intensity in the US compares 
more favorably with Japan than when just the aggre- 
gate energy-to-gross-domestic-product ratio is used. 

or instance, climate and residential floor space ex- 
plain a good portion of the difference between residen- 
tial energy consumption in the US and Japan. Like- 
wise, although the US requires about twice as much 
energy for passenger travel, it requires about half the 
energy for freight movement (when normalized for dis- 
tance and vehicle capacity) compared with Japan. Fi- 
nally, the US manufacturing sector, as a whole, is 
about equal to Japan in terms of the amount of energy 
consumed in producing a dollar’s worth of goods, in 
current dollars and using 1985 exchange rates. 53 
refs. 
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DE91006526/GAR PC A04/MF AQ1 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Winter fuels report, week ending January 11, 1991. 
17 Jan 91, 75p DOE/EIA-0538(90/91-16) 


The Winter Fuels Report is intended to provide con- 
cise, timely information on the following topics: distil- 
late fuel oil net production, imports and stocks for ail 
PADD’s and product supplied on US level; propane net 
production, imports and stocks for Petroleum Adminis- 
tration for Defense Districts (PADD) |, II, and Ill; natural 

jas supply and disposition and underground storage 
S the United States and consumption for all PADD’s; 
residential and wholesale pricing data for propane and 


heating oil for those States Seinen in the joint 
Energy Information Administration (EIA)/ State Heat- 
ing Oil and Propane Program; crude oil petroleum price 
comparisons for the United States and selected cities; 
a US total heating degree-days by city. 34 figs., 12 
abs. 


128,261 

DE91006576/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum Marketing Monthly, January 1991. 

9 Jan 91, 191p DOE/EIA-0380(91/01) 


The Petroleum Marketing Monthly (PMM) is designed 
to give information and statistical data about a variety 
of crude oils and refined petroleum products. The pub- 
lication provides statistics on crude oil costs and re- 
fined petroleum products sales for use by industry, 
government, private sector analysts, educational insti- 
tutions, and consumers. Data on crude oil include the 
domestic first purchase price, the f.o.b. and landed 
cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Sales data for motor gasoline, distil- 
lates, residuals, aviation fuels, kerosene, and propane 
are presented. 12 figs., 55 tabs. 
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DE91006615/GAR PC A03/MF A01 
Argonne National Lab., IL. Energy Systems Div. 
User’s guide for the Data Analysis, Retrieval, and 
Tabulation System (DARTS), revised edition: A 
mainframe computer code for generating cross- 
tabulation reports. 

J. L. Anderson. Oct 90, 47p ANL/ESD/TM-12 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


A computer system unknown as the Data Analysis, Re- 
trieval, and Tabulation System (DARTS) was devel- 
oped by the Energy Systems Division at Argonne Na- 
tional Laboratory to generate tables of descriptive sta- 
tistics derived from analyses of housing and energy 
data sources. Through a simple input command, the 
user can request the preparation of a hierarchical table 
based on any combination of several hundred of the 
most commonly analyzed variables. The system was 
written in the Statistical Analysis System (SAS) lan- 
guage and designed fcr use on a large-scale IBM 
mainframe computer. 
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DE91744540/GAR PC A04/MF A01 
Stadt Saarbruecken (Germany, F.R.). Amt. fuer Ener- 
gie und Umwelt. 

8. Energiebericht der Stadt Saarbruecken 1980- 
1989. (8th energy report of the town of Saar- 
bruecken 1980-1989). 

J. Lottermoser, and F. Quack. Mar 90, 59p ETDE-mf- 
1744540 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Savings in heating, non-heating purposes, and water 
are shown in tabular form. Consequent environmental 
burden reductions and a cost-benefit analysis for effi- 
cient power and water use are presented. The use of 
regenerative energies is pointed out. (DG). 
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DE91746272/GAR 

Imatran Voima Oy, Helsinki (Finland). 
Toimistorak L energiankaeyttoe, kiinteis- 
toe Oy Lauttasaarenmaeki 4 Helsingin Lautta- 
saaressa. (Energy use in an office building, kiin- 
teistoe Oy Lauttasaarenmaeki 4 in Lauttasaari, 
Helsinki). 

R. Haukioja, R. Leino, and M. Murtopuro. 1990, 60p 
IVO-B-02/90, ISBN 951-8928-34-7 

In Finnish. 

U.S. Sales Only. 


Imatran Voima Oy (IVO) has followed up the energy 
use in an office building Kiinteistoe Oy Lauttasaaren- 
maeki 4, now for two years. For heating, cooling and 
aircondition purposes, the building has five heating/ 
cooling heat pump units. The building was exceptional- 
ly heavily equipped with five thermal energy meters 
and with 11 electric meters. However, extra meters 
had to be installed: 22 electric meters and 3 thermai 
energy meters. Metered data was hourly collected in a 
micro computer in the building on a disk whose data 
was unpacked at IVO into a micro computer which in- 


PC A04/MF A01 





128,267 


ENERGY 
Environmental Studies 


cludes a programme separately written out. As a result 
we could calculate the energy consumption reliably di- 
vided into its components. The specific energy 
demand for the hole building was found to be 59 kWh/ 
Bid-m(sup 3), from which near 40% is consumed in the 
external parts of the office floors. The energy use in 
Office floors was found to be 45 kWh/floor-m(sup 3) 
dividing on an average: 29% for heating, cooling and 
airconditioning, 19% for supplement heating and 52% 
for floor electricity. The external demand consists of 
several separate components, which has a great influ- 
ence on energy demand. This includes some 
observations and conclusions of the use and function 
of the heating/cooling system. This study is rather 
unique in Finland. 
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PB91-159491/GAR 
Gas a Chicago, IL. 


PC A04/MF A01 


August 13-15, 1990. 
Topical rept. 
M. D. Farrell. 1990, 52p GRI-91/0037 


The Eleventh Annual GRI Energy Seminar heid in 
August 1990 considered the topic of ‘Maintaining Gas 
Deliverability for the 1990s.’ The document summa- 
rizes the presentations and discussions at the semi- 
nar. Major conclusions were that the gas resource 
base is ample to provide increased gas supplies 
needed to meet increased gas demands of the 1990s 
and to maintain deliverability for existing 

the excess gas capacity in the system, represented by 
the ‘gas bubble,’ diminishes. The rate at which the gas 
industry will explore and develop resources and make 
the supplies available to consumers will depend large- 
ly on the economic incentives available to the gas pro- 
ducers and transporters. Advanced technology and 
practices can help reduce the costs of gas production. 
Timely and focused technology transfer is also 
needed--not just of new technology but also of innova- 
tive applications of existing technology. 
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DE91005799/GAR PC AO5S/MF A01 
Department of Energy, Albuquerque, NM. Uranium Mill 


Project National Environmental 


ments. 
Aug 88, 100p DOE/UMTRA-150127 
Portions of this document are illegible in microfiche 
products. 


This paper discusses the procedures for preparation, 
printing and distribution of Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project National Environmental 
Policy Act documents. (KJD) 


128,267 

DE91005801/GAR PC A04/MF A01 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Project Office. 

Uranium Mill Tailings Remedial Action (UMTRA) 


Pro 

Sep 89, 63p DOE/UMTRA-400124-0167 

Portions of this document are illegible in microfiche 
products. 


The mission of the Uranium Mill Tailings Remedial 
Action (UMTRA) Project is explicitly stated and direct- 
ed in the Uranium Mill Tailings Radiation Control Act of 
1978, hereinafter referred to as the “Act.” Title | of the 
Act authorizes the Department of Energy (DOE) to un- 
dertake remedial action at designated inactive uranium 
processing sites (Attachment 1 and 2) and associated 
vicinity properties containing uranium mill tailings and 
other residual radioactive materials derived from the 
processing site. The purpose of the remedial actions is 
to stabilize and control such uranium mill tailings and 
other residual radioactive materials in a safe and envi- 
ronmentally sound manner to minimize radiation health 
hazards to the public. The principal health hazards and 
environmental concerns are: the inhalation of air par- 
ticulates contaminated as a result of the emanation of 
radon from the tailings piles and the subsequent decay 
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of radon daughters; and the contamination of surface 
and groundwaters with radionuclides or other chemi- 
cally toxic “soars This UMTRA Project Plan identi- 
fies the , outlines 
for achieving 
i lormance, cost, and 

schedule baselines which have been established to 
15 pe operational . Estimated cost increases by 
oes le slips by six months. 4 


roach for 
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DE$1005819/GAR PC A09/MF A01 
Department of Evora. Albuquerque, NM. Uranium Mill 
Tailings Project Office. 
intenance Plan. 


Surveillance and Ma 
Sep 85, 1883p DOE/UMTRA-350124 


Surveillance and Maintenance Plan 
the procedures that will be used by 
comedies of ee Oe or other agency 
as os dafignmted to verify that inactive 
a igs ievoned facilities remain in compli- 
icensing eS and US Environmen- 
(EPA) standards for remedial ac- 
will be used as a guide for the devel- 
opment of individual Site Surveillance and Mainte- 
nance Pians (part of a license application) for each of 
the UMTRA Project sites. The PSMP is not intended to 
provide minimum requirements but rather to provide 
| nny te in the selection of surveillance measures. 
or example, the plan acknowledges that ground- 
water poner may or may not be required and pro- 
vides the (guidance) to make this decision. The Site 
Surveillance and Maintenance Plans (SSMPs) will form 
the basis for the licensing of the long-term surveillance 
and maintenance of each UMTRA Project site by the 
NRC. Therefore, the PSMP is a ke’ So erie in the 
process of all UMTRA sites. The 
nsing Plan (DOE, 1984a) ¢ ibes the li- 

censing process. 11 refs., 22 figs., 8 tabs. 
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DE90009691/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 
of an os continuous mild 
gasification process for the of co- 
eae Quarterly repent, January-March 1990. 


R. EN Ness, worl T. R. Aulich. Apr 90, 42p DOE/MC/ 
24267-2882 

Contract AC21-87MC24267 

Sponsored by Department of Energy, Washington, DC. 


Research continued on production of co-products 
from continuous mild gasification. This quarter work in- 
cluded the final stages of construction of the 100-Ib/hr 
mild gasification process development unit (PDU), and 
the study of several char sulfur-content reduction tech- 
niques including (1) dolomite addition during gasifica- 
tion, (2) exposure of hot char/dolomite mixtures to oxi- 
dizing atmospheres to promote oxidation of organic 
sulfur, and (3) acetic acid extraction of coal, chars, and 
char/dolomite mixtures. Chars were produced using a 
10-gram capacity thermogravimetric analysis (TGA) in- 
strument and the 1-lb/hr continuous fluid bed reactor 
(CFBR). 10 figs., 15 tabs. 


128,2, 
5£90015345/GAR PC A14/MF A02 
Carnegie-Melion Univ., Pittsburgh, PA. Center for 
pine oe Environmental Studies. 

modeling of coal gasification combined 
= systems: Cost models for selected integrat- 
- ne tion combined cycle (IGCC) systems. 


opical report. 
H. C. Frey, and E. S. Rubin. Jun 90, 324p DOE/MC/ 
24248-2901 
Contract AC21-88MC24248 
Sponsored by Department of Energy, Washington, DC. 


This report documents cost models developed for se- 
lected integrated gasification combined cycle (IGCC) 
systems. The objective is to obtain a series of capital 
and ting cost models that can be integrated with 
set of IGCC process performance models 

oped a the US Department of Energy Morgan- 
nergy Technology Center. These models are 
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implemented in ASPEN, a Fortran-based process sim- 
ulator. Under a separate task, a probabilistic modeling 
capability has been added to the ASPEN simulator, fa- 
cilitating analysis of uncertainties in new process = 
formance and cost (Diwekar and Rubin, 1989). One 
Sheith che of the cost models presented here is to ex- 

icitly characterize uncertainties in capital and annual 
Gaote, supplanting the traditional approach of incorpo- 
rating uncertainty via a contingency factor. The IGCC 
systems selected by DOE/METC for cost model de- 
velopment include the pce uy KRW gasifier with 
cold i988 cleanup; KRW gasifier with hot gas cleanup; 
poe urgi gasifier with hot gas cleanup. For each tech- 

nology, the cost model includes both capital and 
annual costs. The capital cost models estimate the 
costs of each major plant section as a function of key 
performance and design parameters. A standard cost 
method based on the Electric Power Research Insti- 
tute (EPRI) Technical Assessment Guide (1986) was 
adopted. The annual cost models are based on oper- 
ating and maintenance labor requirements, mainte- 
nance material requirements, the costs of utilities and 
reagent consumption, and credits from byproduct 
sales. Uncertainties in cost parameters are identified 
for both capital and operating cost models. Appendi- 
ces contain cost models for the above three IGCC sys- 
tems, a number of operating trains subroutines, range 
checking subroutines, and financial subroutines. 
refs., 69 figs., 21 tabs. 
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DE90015570/GAR PC AO5/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Center for 
Energy and Environmental Studies. 
tic modeling of coal tion combined 
cycle systems. Task 1 topical report. 
E. S. Rubin, and U. M. Diwekar. Nov 89, 96p DOE/ 
MC/24248-2900 
Contract AC21-88MC24248 
Sponsored by Department of Energy, Washington, DC. 
This report has described a new stochastic modeling 
capability for the ASPEN chemical process simulator. 
The stochastic modeling capability can be used to 
evaluate the performance of any chemical plant which 
can be formulated using the simulator. An application 
of this capability to the KRW IGCC system perform- 
ance model also was illustrated. Cost models for se- 
lected IGCC systems also have been developed for 
implementation in ASPEN, as described in a separate 
topical report (Frey and Rubin, 1989). These models 
estimate the capital cost of various plant sections, as 
well as system operating and maintenance (O and M) 
costs, and total annual costs. The economic models 
are sensitive to key system flow rates and process 
Ce pot parameters, and are fully integrated with the 
performance models. The economic models can 
be used to quantify cost differences in system designs, 
and to identify key uncertainties important for compar- 
ative economic evaluations and research planning. 
Applications of probabilistic analysis combining uncer- 
tainties in performance and cost parameters also can 
be used to estimate process contingency factors (used 
in traditional cost analyses to represent additional 
costs that are expected to occur, but that are not in- 
cluded explicitly in the cost estimate), or to supplant 
the traditional contingency factor approach by incorpo- 
rating expert knowledge about uncertainties at the 
more disaggregated level of process performance and 
cost parameters. Detailed case studies of IGCC 
system performance and cost employing the new sto- 
chastic modeling capability are planned as part of 
fire efforts in this research. Two indices are in- 
cluded with this report: technical reference manual for 


ASPEN stochastic block and users manual for sto- 
chastic simulation in ASPEN. 8 refs., 3 figs., 2 tabs. 
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DE$0015574/GAR PC A03/MF A01 
Foster Wheeler USA Corp., Livingston, NJ. 

Engineering sup) services for the DOE/GRI 
Coal Ga tion Research Program. Quarterly 
report, March-June 1990. 

Progress rept. 

G. Mazzella. 1990, 31p DOE/MC/23077-2907 
Contract AC21-86MC23077 

Sponsored by Department of Energy, Washington, DC. 


The objective of this contract is to provide technical 
support. During this report period, the support consist- 
ed of project a services and the monitoring 
and evaluation of Foster Wheeler’s study on the bio- 
conversion of synthesis gas. The status of this project 
is summarized in one section of the paper. The Foster 
Wheeler process involves the bioconversion of coal 


synthesis gas to SNG or to hydrogen. The design and 
cost estimation of plants for the SNG process are 
given. 4 refs., 5 figs., 4 tabs. (CK) 
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DE90015578/GAR 
Institute of Gas Teonesiogy, Chica 


PC A05/MF A01 


IL. 
Development of coal-fueled IM EX MCFC stack: 
Systems analysis of 200 MWe power pliant. Topical 


Apr 90, 96p DOE/MC/25026-2910 
Contract AC21-88MC25026 
Sponsored by Department of Energy, Washington, DC. 


> system analysis task took as its basis the nominal 
We plant which is responsive to the electric utili- 

tien tendency to add capacity in small increments. The 
scope of the study encompassed the four principal 
subsystems which constitute a fuel cell r plant: 
Coal Gasification, Coal Gas Purification, Fuel Cell and 
bottoming Cycle. The screening of 45 alternate con- 
figurations was conducted to find the optimum among 
them in terms of ability to perform and to deliver low 
cost electricity. Al lh the accuracy of that screen- 
ing was only to about plus or minus 50%, the relative 
positions of the more attractive cases are established 
with adequate confidence. Parametric and sensitivity 
studies were lormed for Case C27, which is a 200 
MW(e) MCFC power plant with a steam bottoming 
cycle. The parametric study was conducted to assess 
plant performance by varying fuel cell design and oper- 
ating conditions. The study found that out of eleven 
case studies and three variables evaluated, fuel cell 
current density had the st impact on plant per- 
formance and costs followed by fuel utilization and 
excess air. Out of 26 sensitivity assessments, it was 
shown that cost of electricity (COE) is most sensitive 
to plant finance charges, followed by inflation rate, 
plant capital costs and capacity factors. Alternative 
technologies were also assessed, as part of the over- 
all program for the development of coal-fired, MCFC- 
based power plants. A comparison of the selected 
coal gasification molten carbonate fuel cell designs 
with competing coal-based technologies such as pul- 
verized coal power plants with stack scrubbing, pres- 
surized fluidized bed combustion, and integrated coal 
“eg 7 combined cycle was also conducted. 19 

s., 6 tabs. 
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DE91002004/GAR PC A03/MF A01 

University of Wyoming Research Corp., Laramie. 

Western Research Inst. 

prea s of the ROPE(copyright) process per- 
mance on Sunnyside tar sand. 

C Y. Cha, L. A. Johnson, and F. D. Guffey. Jul 90, 

41p DOE/MC/11076-2912 

Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 


The main objectives of this research were to determine 
the optimum pyrolysis temperature for Sunnyside tar 
sand and to verify the operability and efficiency of the 
ROPE process at steady-state conditions for produc- 
tion of feedstock materials. The experiments were 
conducted in the 2-inch screw pyrolysis reactor (SPR). 
Four 24-hour tests and one 105-hour test were per- 
formed in the 2-inch SPR using Sunnyside tar sand. 
The 24-hour tests were designed to predict the opti- 
mum pyrolysis temperature for oil yield. The 105-hour 
test was conducted to confirm the optimum pyrolysis 
temperature with sufficient operating time to reach 
steady-state conditions with respect to product com- 
positions. The following conclusions can be drawn 
from the Sunnyside tar sand 2-inch SPR tests: (1) Sun- 
nyside tar sand can be proc without any major 
operational difficulty by the ROPE process. (2) Oil 
yields greater than Fischer assay were obtained during 
the 2-inch SPR tests. Oil yield greater than 80 wt % of 
the bitumen was obtained from the 105-hr test. (3) The 
ratio of heavy oil to light product oil is strongly depend- 
ent upon the pyrolysis temperature and increases with 
a decrease in the reaction temperature. The gas yield 
increases with the increase in pyrolysis temperature 
but the residual carbon in the spent sand decreases 
with the increase in pyrolysis temperature, reaches the 
minimum at 675(degrees)F, and then increases with 
further increase in the pyrolysis temperature. ROPE 
process product oils from Sunnyside tar sand have 
market application as blending stocks for the produc- 
tion of diesel fuels, but they are not suited for the pro- 
duction of unleaded gasoline or high-density aviation 
turbine fuels. 3 refs., 3 figs., 17 tabs. 
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DE91002006/GAR 

——. Columbus Div., OH. 
imental 


ized bed reactor 

pA tig FF Paisley, and T. L. Tewksbury. Feb 
90, 84p HOE/ Me, 23069 2921 

Contract balers 

Sponsored by Department of Energy, Washington, DC. 


The de Fluidized bed reactor system uses 2- 
stages to gasify coal at high throughputs to produce a 
range of products in compact reactors without requir- 
ing an oxygen plant. Data generated on the process 

has shown that approximately 20% by weight of the 
incoming coal can be converted to liquid products and 
an additional 20% to a fuel ges with a heating value in 
the range of 600 Btu/SCF. The remainder of the coal 
is converted to a char coproduct that, if desired, can be 
used within the process to generate steam or be re- 
moved from the system as a product. The relative 
amounts of these coproducts can be adjusted by 
changing process peraiing conditions. Sulfur in the 
coal exits the process primarily in the fuel gas. The fuel 
gas accounts for about 85% of the coal sulfur with an- 
other 10% contained in the liquid products. The circu- 
lating medium in the MSFB process also provides 
unique potential for the process. By using ca’ ly 
active materials, the chemical composition of the liq- 
uids or gases produced can be potentially altered to 
minimize the amount of upgrading necessary. Chemi- 
cally active circulating materials such as a sulfur scav- 
enger to reduce or eliminate the requirement for sulfur 
removal from the products produced can also be used. 
The relatively high gas velocities in the gasification re- 
actor provide turbulent mixing in the base of the reac- 
tor thus reducing aah agglomeration and coal — 
problems. As a result the system can accept a ri 

coal types. This report describes initial tests in an inte- 
grated gasification unit as well as examines a prelimi- 
port process conceptual design. 8 refs., 14 figs., 12 
tabs. 
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DE91002023/GAR PC A04/MF A014 

Pe np 7 oy mangers in fuels from 
velopment o energy 

= ee of coal. Task 4, Proposed upgrad- 

ig schemes for advanced fuels. 

On 90, 67p DOE/MG/ 25020-2008 

Contract AC21-88MC25020 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of the program is the determina- 
tion of the minimal processing SEDP), meeting to 
produce High Energy Density Fuels (HEDF), meeting a 
minimal energy density of 130,000 a (conven 
tional jet fuels have ener densities in vicinity of 
115,000--120,000 Btu/gal) and having acceptable ad- 
vanced fuel ‘epeuinogions in accordance with the 
three defined categories of HEDF. The program en- 
compasses assessing current technology capability; 
selecting acceptable processing and _ refining 
schemes; and generating samples of advanced test 
fuels. A task breakdown structure was developed con- 
taining eight key tasks. This r rye summarizes the 
work that Amoco Oil Company (AOC), as key subcon- 
tractor, performed in the execution of Task 4, Pro- 
posed Upgrading Schemes for Advanced Fuel. The 
intent of the Task 4 study was to represent all the can- 
didate processing options, that were either studied in 
the experimental efforts of Task 3 or were available 
from the prior art in the open literature, in a linear pro- 
gram (LP) model. The LP model would allow scaling of 
the bench-scale Task 3 results to commercial scale 
and would perform economic evaluations on any com- 
bination of the processes which might be used to 
make HEDF. Section 2.0 of this report summarizes the 
process and economic bases used. Sections 3.0 and 
4.0 details the economics and processing sensitivities 
for HEDF production. 1 ref., 15 figs., 9 tabs. 
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DE91005462/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Exploratory coprocessing research. Quarterly 
report No 8, June 1, 1990-August 31, 1990. 

ay rept. 

A. S. Hirschon, D. S. Tse, R. Malhotra, D. F. 
McMillen, and D. S. Ross. 2 Nov 90, 22p DOE/PC/ 
88802-T6 

Contract AC22-88PC88802 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are to: (1) study the 
scope of hydrothermal pretreatment of coal on subse- 


quent conversion, (2) identify and study the chemical 

causes of this effect, and (3) attempt to 

idate the chemistry for pokes danamgee 

. This project i i into three tasks. 

is quarter we concentrated on Tasks 1 and 2. Task 

1: Scope of aqueous pretreatment. Task 2: Chemistry 

of Pretreatment. Also during this quarter we investigat- 

peBraeade mem og vig oo ae arte 
hance conversions. 6 refs., 1 fig., 2 
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velopment Dept. 
Coal process streams 
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October 1-December 31, 
90, 126p DOE/PC/89883-10 


Contract AC22-89PC89883 
Sponsored by Department of Energy, Washington, DC. 


Consol R&D is conducting a three-year program to 
—— ee om Sak 
coal liquefaction process development projects. 
program ernest 9p Aawet lhe we by ond 
vide veer wed coal liquids for the evalua- 
| methodology 


liquef 

first objective will utilize analytical 
techniques which have not been br fare demonstrated; 
the second objective involves more previously proven 
methods. This quarter, two feed ro and 39 process 
oils from Wilsonville Run 258 were analyzed to provide 
information on process performance. Run 258 was op- 
erated in the thermal/catalytic Close-Coupled Integrat- 
ed Two-Stage Liquefaction eps mode with ash 

recycle. The subbituminous feed coals were from the 
Spring Creek Mine (Anderson and Dietz seams) and 
from the Black Thunder Mine (Wyodak and Anderson 
seams). Shell 324 catalyst was used in the second 
stage. Various coal samples related to Wilsonville Run 
259 were analyzed for chemical and petrographic 
composition. These results will be given in a future 
report, which covers all of Run 259. 18 figs., 24 tabs. 
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DE91005525/GAR PC A07/MF A01 
Advanced Fuel Research, Inc., East Hartford, CT. 
Measurement and modeling of advanced coal con- 
version processes. 15th quarterly report, April 1, 
1990-June 30, 1990. 


. ess rept. 
. Solomon, M. A. Serio, D. G. Hamblen 
pg and B. S. Brewster. 1990, 139p DOETMG/ 
23075-2919 
Contract AC21-86MC23075 
Sponsored by Department of Energy, Washington, DC. 


The overall objective of this program is the develop- 
ment of predictive capability for the design, scale up, 
simulation, control and feedstock evaluation in ad- 
vanced coal conversion devices. This technology is 
important to reduce the technical and economic risks 
inherent in utilizing coal, a feedstock whose variable 
and often unexpected behavior presents a significant 
challenge. This ——— will merge significant ad- 
vances made at Advanced Fuel Research, Inc. (AFR) 
in measuring and quantitatively describing the mecha- 
nisms in coal conversion behavior, with technology 
being developed at Brigham —— University (BYU) in 
comprehensive computer codes for mechanistic mod- 
eling of entrained-bed gasification. Additional capabili- 
ties in predicting pollutant formation will be implement- 
ed and the technology will be expanded to ay 
reactors. The foundation to describe coal-specific co’ 
version behavior is AFR’s Functional Group (FG) pe 
Devolatilization, Vaporization, and Crosslinking (DVC) 
models, developed under —— and on-going 
METC sponsored programs. models have dem- 
onstrated the capability to describe the time depend- 
ent evolution of individual gas species, and the amount 
and characteristics of tar and char. The combined FG- 
DVC model will be integrated with BYU’s comprehen- 
sive two-dimensional reactor model, PCGC-2, which is 
currently the most widely used reactor simulation for 
combustion or tion. Success in this program 
will be a major step in improving in predictive capabili- 
ties for coal conversion processes including: demon- 
strated accuracy and reliability and a general ized “first 
principles” treatment of coals based on readily ob- 
tained composition data. The progress during the fif- 
teenth quarterly of the program is presented. 56 refs., 
41 figs., 5 tabs. 
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September 30, 1990. ee 

Progress rept. 

R. F. Wilson. 1990, 16p DOE/PC/89763-T3 

Contract FG22-89PC89763 

Sercored tog Ouguvmanet tt thsean, Washington, DC. 


This paper focuses on: (ty peepee ont 
synthetic solutions of resorcinol and copper 
late waste water results from coal 


to simu- 
proc- 


liquefaction 
esses; (2) analyze the complexes formed between res- 
pre and copper to determine 
bers, formation constants and other 
electrochemical 


_fhum- 
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R..O. Ness, mT. R. Aulich. Aug 90, 17p DOE/MC/ 
24267-2928 

Contract AC21-87MC24267 
Sponsored by Department of Energy, Washington, DC. 


struction continued on the tar/oil quench syste 
Sulfur capture tests carried out at AMAX included i iron 
oxide sorbent scouting studies. 3 tabs. 
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DE91005538/GAR PC A04/MF A01 
Institute of Gas Technology, Chicago, IL. 
Development of an 

gasification process production of co- 
products. ae tag report, July-September 1989. 
R. A. Knight, J. Gissy, M. Onischak, S. Kline, and S. 
P. Babu. Jan 90, 57p DOE/MC/24266-2926 
Contract AC21-87MC24266 

Sponsored by Department of Energy, Washington, DC. 


Research continued on the production of co-products 
from mild gasification. This quarter, 10 mild gasification 
tests were conducted in the 8-inch-I.D. process re- 
search unit (PRU). Modifications to the PRU were 
made during this period to improve mixing and to over- 
come the caking tendency of the Illinois No. 6 coal. Six 
of the tests resulted in satisfactory operation at steady 
conditions for 2.25 to 3.25 hours. Samples of char, 
condensables 


pr 
ture over the range of be og to 1390( 
was studied during this quart 
rth ote and toe chierend albelaiesenta tesa 
ture are increased light oil content, decreased pitch 
content, decreased 0: content, increased nitro- 
Shar upg sulfur content, and increasing aromaticity. 
studies continued during the quarter. 
arc cuaient een using either a 
teh bi tinder ¢ or lilinois No. 6 coal to provide an in-situ 
binder, were calcined and tested for diametral com- 
pression strength. Char was also subjected to steam 
activation at a variety of conditions to determine the 
potential for use as a low-cost absorbent for water 
treatment. 2 refs., 15 figs., 11 tabs. 
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DE91005553/GAR PC A03/MF A01 
Boston Univ., MA. School of Medicine. 
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Fuel Conversion Processes 


of micellar to clea Y 
Po em wecg oeeer’ C) in coal 


C. T. Walsh. 26 Oct 90, 29p DOE/PC/89772-T1 
Contract FG22-89PC89772 
Sponsored by Department of Energy, Washington, DC. 
to develop methods for pre- 


t, 

water:surfactant ration and the pH 
of the a) phase. Studies were with 
HRP, BS nh =1.2 and Type Vi RZ=3.2 and lac- 
Lo ———— Substrates for HRP 
assays sheael hydroge: ‘oxide, DBT, DBT sulfox- 
ide, and DBT sulfone Bi Bu fers included sodium phos- 
phate. For formation of reverse micelle solutions the 
surfactant AOT, di(2 -hexyl)sodium sulphosuccin- 
ate, was obtained from Sigma Chemical Co. Isooctant 
was used as organic solvent. 12 refs., 5 figs., 3 tabs. 


128,284 
DE91005597/GAR 
UOP, Inc., Des Plaines, IL. 


PC A04/MF A01 
sts with 


iron cataly: 
stably, Technical progress report, July 


tot Energy, Washington, DC. 


Tie crvawee be duesboeneh at pecipaened 

inciples governing the deactivation of precipitated 
iron catalysts during Fischer-Tropsch synthesis and to 
poh ng yes inciples in the design of catalysts 
suitable for slu sectors. This report covers testing 
an iron catalyst. ene the last quarter, a new precipi- 
tated iron catalyst was prepared and tested in the 
slurry autoclave reactor at various conditions. This cat- 
alyst did not noticeably deactivate during 1250 hours 
of testing. This quarter, the test was extended to in- 
clude performance evaluations at different conversion 
levels ing from 35 to 88% at 265 and 
275(degree)C. The conversion levels were varied by 
changing the feed rate. The catalytic performance at 
different conversion intervals was then integrated to 
approximately predict performance in a bubble column 
reactor. The run was shut down at the end of 1996 
hours because of a 24-hour-power outage. When the 
power was back on, the run was restarted from room 
temperature. Catalytic performance during the first 300 
hours after the restart-up was monitored. Overall prod- 
uct distributions are being tabulated as analytical labo- 
ratory data are obtained. 34 figs., 3 tabs. 


128,285 

DE91005598/GAR 

SRI International, Menlo Park, CA. 
Synthesis of model compounds for coal liquefac- 
tion a Sg Quarterly report No. 1, June 21-Sep- 


PC A03/MF A01 


by Department of Energy, Washington, DC. 


The objectives of this project are to develop feasible 
routes to produce (1) 4(4(prime)-hydroxy- 
5(prime), eee 7(prime),8(prime)-tetrahydro- 
bg Sag imethyl)-6-methyidibenzothiophene, 
and (2) a 7 eee eee 
polymer. These compounds are —— to be r 
sentative of sulfur containing molecules in coal. he 
program is divided into three tasks, the first of which is 
@ project work plan that we have already submitted. 
Our experimental work during this quarter concentrat- 
ed on Task 2: Synthesis of 4(4(prime)-hydroxy- 
5(prime),6(prime),7(prime),8(prime)-tetrahydro- 
1(prime)-naphthyimethyl)-6-methyidibenzothiophene. 
11 refs. 
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DE91005672/GAR PC A03/MF A01 
= Research and Development Center, Golden, 


, tt of an advanced, continuous mild 
pte my for the production of co) 
ducts. Qua caatuieel progress repert 4 Ode- 


September 1 
M. C. Jha, R. L.M eens tt, and R. M. 
Rowe. 23 Oct 90, 3 DOE/MC/248 -2936 
Contract AC21-87MC24268 

‘ed by a of Energy, Washington, DC. 


Research continued on th duction of coproducts 
from continuous mild . During the third 
quarter of 1990, work focused on start-up and oper- 
ation of the 50 pound/ hour char-to-carbon (CTC) proc- 
ess research unit (PRU). Start-up procedures have 
been finalized for the methane production reactor, and 
the design temperature has been achieved. Flows and 
pressures for the overall process have been balanced 
and optimized. We have achieved temperatures above 
gracing seperiments on Wild gualicelion plich have 
grading iments on mi ve 
also continued on a pitch produced in run MG-122. Re- 
je sebaad heat treating and catalytic treating tests are 
reported. 


128,287 

DE91005729/GAR PC A08/MF A01 
Union Carbide Chemicals and Plastics Co., Inc., South 
Charleston, WV. 

Direct conversion of methane to C(sub 2)’s and 
liquid fuels. Sixth qua technical progress 
aysie herve 1-March 31, 1989. 
B. K. Warr ii, and J. L. Matherne. 14 


. D. 
Feb 90, 1590p DOE/PC/79817-6 
Contract AC22-87PC79817 
nsored by Department of Energy, Washington, DC. 


Research on promoted metal oxide catalysts has con- 
tinued with the study of alkaline earth/metal oxide 
halide catalysts. A barium bromide/alumina catalyst 
was comparable i in methane conversion and selectivity 
to C(sub 2)’s to barium chloride/alumina catalysts. The 
effects of varying methane to oxygen feed ratios were 
explored for one of the best alkaline earth ca’ — 
and one of the best literature mngy (Li/MgO). A sig- 
nificant decrease in the selectivity to C(sub 2)’s is ob- 
served upon addition of ethane to the feed gas — 
gas methane/ethane ratio of 3). This observation dem- 
onstrates that a significant amount of ethane should 
not be “yoo bcagge bs methane oxidation over pen 
wes of catalysts under process 
Methane oxidation over barium carbonate Gone te re- 
Sults in high enough selectivities and methane conver- 
sions to Suggest an oxidized barium species may be 
responsible for methane oxidation on barium/metal 
oxide catalysts. Methane coupling studies have contin- 
ued using layered perovskite catalysts in the cofeed 
mode and double perovskite catalysts in the sequen- 
tial mode. Addition of sodium to the double perovskite 
LaCaMnCoO(sub 6) resulted in a catalyst with im- 
proved selectivity over the one without sodium. A reac- 
tor ee two reactors in under construc- 
reactors will be used to study different feed 
Ghuonts including steam. One reactor will be used to 
study the effects of pressure on the reaction. Process 
economics were explored for a hypothetical methane 
coupling scheme employing a feed mixture of 7/2/1 
nitrogen/methane/oxygen. Economic evaluations of 
the first two of a series of cases based on extrapola- 
tions of Union Carbide methane coupling results have 
been completed. 33 refs., 17 figs., 2 tabs. 


128,288 

DE91005730/GAR PC A10/MF A02 
Union Carbide Chemicals and Plastics Co., Inc., South 
Charleston, WV. 

Direct conversion of methane to C(sub 2)’s. Fifth 
quarterly technical progress report, October 1-De- 


cember 31, 1988. 
B. K. Warren, K. D. Campbell, J. L. Matherne, and G. 
E/PC/79817-5 


L. Culp. 1 Feb 90, 207p 

Contract AC22-87PC79817 

Sponsored by Department of Energy, Washington, DC. 
Exploration of alkaline earth/metal oxide catalysts and 
other metal/metal oxide catalysts continued. Alkaline 
earth carbonate/metal oxide catalysts exhibit longer 
periods of stable performance at higher methane con- 
versions than similar alkaline earth chloride catalysts 
under comparable conditions. Higher ethylene to 
ethane ratios results from alkaline earth carbonate on 


titanium oxide or gallium oxide than from those on alu- 
mina. The effect of different levels of ethyl =— 
was examined for the carbonate catalysts. Cai 
systems were found which are com i 
ty, activity, and C(sub 2) 
catalysts, but which e hig 
jr and oe of er cen gan — isc ae ~ 
reported. 
bifunctional poten (Pa/srclisub 2 2)elpha)- a 
na). Layered per were further studi Se- 
ee methane coupling ‘studies were initiated with 
double perovskite, LaCaMnCoO(sub 6). The re- 
sults of the economic evaluation of a 
methane coupling process indicate that a commercial- 
scale unit could produce at a variable cost of 
pee Ad on An economic evaluation of the 
Comparison Case (methane -> synthesis gas -> 
methanol -> olefins -> fuels) has been compahed. 
Existing technology for the conversion of methane to 
liquid fuels is not competitive with the current oil based 
route in the present os environment. The impact of 
methane cost on the required sales cost of oa 
and distillate for the Comparison Case and 
thetical Case were reviewed. 44 refs., he 8 tabs. 


128,289 
DE91005868/GAR PC A18/MF A03 
Union Carbide Chemicals and Plastics Co., Inc., South 


Charleston, WV. 
fquid. eee 5 So a ee 
uid fuels. Final technical progress lor 
October 1, 1987-December 31 "theo. 
. K. Warren, K. D. Campbell, J. L. Matherne, G.L. 
Ta N. E. Kinkade. 15 Apr 90, 415p DOE/PC/ 


Contract AC22-87PC79817 
Sponsored by Department of Energy, Washington, DC. 


Conversion of methane to liquid hydrocarbon transpor- 
tation fuels in an energy efficient, economical 
would represent important techi 

hydrocarbon fuel reserves. ng 
catalysts were explored which are the first report 
catalyst to provide hundreds of hours of stable oper- 
ation in the oxidation of methane to C(sub 2)’s with 
high lene to ethane product ratios (2.5--10 or 
more). catalysts contain alkaline earth compo- 
sor wage Bon esha! oe grande here: pag teal 


iers, low 
temperature silver catalysts, low temperature catalysts 
a certain Group Vill metals, and superacids 

{in the eed mode), and a unique class of sequential 

mode double perovskites coupling catalysts. Methane 
coupling products from low pressure coupling reac 

tions (<25 psig) were ee to liquid hyarocar 

bons without separation and/or compression of the 

product stream. Economic pede were com- 

Pete fo for several cases of methane coupling, for a 

where gasoline and distillate fuels 

are are produced from methane using conventional tech- 


the economically 

ine and distillate fuels 

poy methane coupling technology. 106 refs., 66 figs., 
S. 
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DE91005871/GAR yl A06/MF A01 
Union Carbide Corp., South Charleston, WV. 
Direct conversion of ee C(sub 2)’s and 


liquid fuels. Second marty AS 

report, January 1-March 31, 1 Revision 1. 

B. K. Warren, and K. D. Campbell. 4 Apr 89, 113p 
DOE/PC/79817-2-Rev.1 

Contract AC22-87PC79817 

Sponsored by Department of Energy, Washington, DC. 


Union Carbide Corporation’s (UCC’s) capabilities for 
studying the oxidative coupling of methane were ex- 
panded from one to three reactors by the addition of a 
second reactor system with two reactors. Reactors of 
quartz, stainless steel, and alonized stainless steel 
were built, tested, and are regen goers in both re- 
actor systems. Research on metal oxide catalysts 
(promoted metal oxide and rare earth catalysts) has 
continued. Studies on catalysts similar to the UCC-S:1 
catalyst system showed that changing an anion of the 
catalyst resulted in a catalyst less active and less se- 
lective to C(sub 2)’s; whereas, replacing a cation with 
cations of the same periodic group resulted in cata- 
lysts which exhibited high C(sub 2) selectivities, high 





ethylene to ethane ratios, and, in some cases, loss of 
catalyst activity. Experiments indicated that there is 
some interaction between the support and catalyst 
that results in the observed catalytic properties, includ- 
ing activity, and the high ethylene to ethane ratios. Re- 
search on catalysts containing metals in unusual oxi- 
dation states and other novel cata’ and process 
ideas has begun. Work has continued on the economic 
evaluation of a hypothetical process to convert meth- 
ane to ethylene, and on the conversion of methane to 
fuels using established technologies. 


128,291 
DE$1005932/GAR PC A03/MF A01 
Hydrocarbon Research, Inc., Princeton, NJ. 
Two-stage, close coupled catalytic liquefaction of 
coal. Seventh quarterly report, April 1, 1990-June 
30, 1990. 
a ress rept. 

. Comolli, E. S. Johanson, S. V. Panvelker, and 
6. AP . Aug 90, 43p DOE/PC/88818-7 
Contract AC22-88PC88818 
Sponsored by Department of Energy, Washington, DC. 


Research continued on two- close coupled cata- 
lytic coal liquefaction. During ~ second quarter of 
1990, experimental studies were carried out in the mi- 
croautoclave and Bench Units. Updating of the eco- 
nomics of two-stage processing continued as did proc- 
ess modelling activities. Bench-scale operations con- 
sisted of the completion of Run 227-66 (CC-8), an 
OTISCA cleaned coal evaluation, and Run CC-9, a 
solids separation study of delayed coking. The 
OTISCA Cleaned Coal Evaluation and Delayed Coking 
Trials were successfully concluded. The economics of 
Eastern US bituminous coal liquefaction were updated 
to a 1991 basis. For an 8400 ton/day plant, an invest- 
ment of 1.6 billion is estimated. 1 fig., 13 tabs. 


128,292 

PBS1-158592 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

pres a i Summary Materiais Development for 
Coal Gasification. 


Final rept. 

S. J. Dapkunas. 1987, 3p 

Pub. in Proceedings of ASM Conference on Materials 
for Coal Gasification, Cincinnati, OH., October 10-15, 
1987, p183-185. 


The operating conditions found in coal gasification 
systems have long been recognized as placing severe 
demands on materials of construction. An assessment 
of the performance of German wartime synfuels plants 
specifically cited hydrogen sulfide attack of alloy steels 
in high pressure Lurgi gasifiers as a problem and noted 
that 23 percent chromium steels were required for 
adequate corrosion resistance. The a crisis of 
the 1970's raised renewed concern for the behavior of 
materials in coal gasifiers, and several assessments of 
the performance of materials, particularly for internal 
environments of dry ash gasifiers, were conducted. In- 
plant tests and extensive laboratory testing programs 
identified sulfidation attack of alloys and, in some ap- 
plications, erosion to be primary modes of alloy dete- 
rioration. 


128,293 

PBS1-161299/GAR PC A06/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Chemical Fundamentals of Coal Thermolysis. 
Annual Report, May 1989- 1 1990. 

S. E. Stein. Dec 90, 117p GRI-90/0238 

Contract GRI-5088-260-1639 

See also PB90-125154. Prepared in cooperation with 
West Virginia Univ., 4 leas Sponsored by Gas 
Research Inst., Chicago, 


Experimental and theoretical studies aimed at clarify- 
ing the underlying organic chemistry of coal gasifica- 
tion have been carried out. Experimental studies have 
examined reactions of dihydroxybenzenes and related 
compounds, which serve as models for char precur- 
— in coal. The principal product is a high molecular 

eight material whose formation may be catalyzed by 
oan is and bases, but is thermally formed even without 
additives. Studies clarified the nature and formation 
mechanism of the polymeric material. Other experi- 
mental studies determined rates and mechanisms for 
aromatic ring-forming reactions. The general idea mo- 
tivating the study was that certain stable radicals, upon 
recombination, can form structures capable of rear- 
ranging to refractory aromatic structures. These reac- 


Senate tar exaent eaea 
es. Theoretical studies have deriv: ed quantitative reac- 


cule. al reactone of plvoytearomate hycrocarbone 
thermal reactions ic aromatic 
nd cyc hydrocarbons 
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AD-A229 692/9/GAR PC A05/MF A01 

Sandia National Labs., , NM 

Advanced Stable Jet Fuels Develop- 

ment Annual Report. Volume 1. Model 
Development. 


and 

Interim rept. Jun lun 90. 

E. Klavetter, T. O’Hern, B. Marshall, R. Merrill, and 
G. Frye. Sep 90, 81p WRDC-TR-90-2079-VOL-1, 
Contract FY 1455-89-N-0635 


Aviation turbine fuel thermal stabili 
cause of the potential opera’ problems 

craft components. Within tis program, investigations 
craft compone in pr investigations 
are proceeding to dev step candliate advanoea ther- 
mally stable fuels, sanete madele of fost adation 
and to measure parameters for computati fluid dy- 
namic models to predict the degradation of fuel under 
various conditions. This report summarized efforts in 
the first year of the to i 


is of concern be- 


experiment apparatus that can be used to obtain data 
for model development. (ttl) 


128,295 

AD-A229 693/7/GAR PC AO5/MF A01 
Pennsylvania State Univ., University Park. Dept. of Ma- 
terials Science and Engineering. 

Advanced Stable Jet Fuels Develop- 
ment Program Annual Report. Volume 2. Composi- 
ry» Factors Affecting Thermal Degradation of 


Fi 
Interim r Jul 89-Jun 90. 
S. Eser, C. Song, H. Schobert, P. Hatcher, and R. 
Copenhaver. Sep 90, 98p WRDC-TR-90-2079-VOL-2, 
Contract FY1455-89-N-0635 


Model hydrocarbon compounds and jet fuels derived 
from both petroleum and coal liquids were thermally 
stressed in microautoclave reactors at temperatures of 
350-500 degrees C. R — of starting material, al- 
kylated benzenes, al ed naphthalenes, biphenyls, 
and complex polycyclic protien are formed by this 
thermal stressing concentration of these interme- 
diates depends on the starting material and the experi- 
mental conditions. The formation of solids is directly 
related to high concentrations of alkyibenzenes and 

clic aromatics in the liquid phase. Solid products 
consist primarily of large polycyclic aromatics with 
varying aliphatic substitution and their composition de- 
pends on the compound and the thermal conditions. 
Analysis of the solids showed anisotropic structures 
consistent with pseudo-nematic liquid crystalline me- 
sophase. From these experiments a preliminary order- 
ing of compound stability based on structure has been 
established. (ttl) 
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DE90000489/GAR PC A15/MF A02 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Hanenpeinn: ph — 
tors review meeti 

T. C. Bartke. _ 90": 350p DOE/METC-90/6111, 
CONF-9004103 

Oil shale and tar sand contractors review meeting, 
Morgantown, WV (USA), 18-19 Apr 1990. 


Over the past two years the Oil Shale and Tar Sand 
Programs of the US DOE (Department of Energy) have 
shifted emphasis from a basic research approach to 
an applied research and tt approach. The 
38 papers and poster sessions presented here cover 
the following topics: oil shale processing (h 

ing, pyrolysis, coking, cracking, and the Ri PE proc- 
ess); tar sand processing (solvent extraction, pyrolysis, 
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DE90013728/GAR 
Dept of Chom Cnaney. Inst. and State Univ., Blacksburg. 


T. W. McCreary, and R. H. L. G.L. Yoon. 12 Apr 89, 
175p DOE/ PC/80532-T4 

Contract FG22-85PC80532 

by Department of Energy, Washington, DC. 


, there is no atomic spectrometric method 
eouinp siomusas is eosk & ts Op 
elements in coal. It is the 


are encountered in coal ea by emission 
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include incomplete atomization of analyte by 
formation of metal oxides, lack of adequate methodol- 
ogy for sulfur analysis, and ineffective sample trans- 
port for coarse coal slurries. Atomization of metal 
oxides can be improved by addition of small amounts 
of propane to the nebulizing argon of the direct current 
plasma. Sulfur in coal can be determined by direct cur- 
rent plasma emission spectrometry. Transport of the 
coal sample to the plasma can be improved by in- 
ing the vi ity of sample and standards, which 


increases the droplet size from the nebulizer and 
hence the particle size transportable. The increased 
droplet size causes a decrease in sensitivity but does 
permit the use of aqueous solutions as calibration 
standards for determination of sulfur, iron, aluminum, 
and silicon in coal. 85 refs., 50 figs., 12 tabs. 


128,300 

DE90015326/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Evaluation of western shale oil as a feedstock for 
the production of high-density aviation turbine 


K. P. Thomas, and D. E. Hunter. Jul 89, 41p DOE/ 
MC/11076-2888 

Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 


The intent of this investigation is to determine the fea- 
sibility of producing high-density aviation turbine fuel 
from western shale oil. The processes that are evalu- 
ated include acid-base extraction, solvent dewaxing, 
Attapulgus clay treatment, coking, and hydrogenation. 
Acid-base extraction is used to reduce the heteroatom 
content of middie distillates and atmospheric and 
vacuum gas oils. Solvent dewaxing is used to reduce 
the paraffin content of atmospheric and vacuum gas 
oils. Attapulgus clay treatment is used to reduce the 
heteroatom content of middle distillates. Coking is 
used to reduce the molecular weight and distillation 
range of vacuum gas oils. Hydrogenation is used to 
reduce the heteroatom content and to saturate the ar- 
omatic rings of middle distillates and atmospheric gas 
oils. 8 refs., 19 tabs. 


128,301 
DE91002017/GAR PC A04/MF A01 
Adiabatics, inc., Columbus, IN. 

Fluidic fuel feed system. Final report. 

Progress rept. 

P. Badgley. Jun 90, 54p DOE/MC/23006-2918 
Contract AC21-86MC23006 

Sponsored by Department of Energy, Washington, DC. 


This report documents the development and testing of 
a fluidic fuel injector for a coal-water slurry fueled 
diesel engine. The objective of this program was to im- 
prove the operating life of coal-water slurry fuel con- 
trols and injector components by using fluidic technol- 
ogy. This project addressed the application of fluidic 
devices to solve the problems of efficient atomization 
of coal-water slurry fuel and of injector component 
wear. The investigation of injector nozzle orifice design 
emphasized reducing the pressure required for effi- 
cient atomization. The effort to minimize injector wear 
includes the novel design of components allowing the 
isolation of the coal-water slurry from close-fitting in- 
jector components. Three totally different injectors 
were designed, fabricated, bench tested and modified 
to arrive at a final design which was capable of being 
engine tested. 6 refs., 25 figs., 3 tabs. 


128,302 

DE91002025/GAR PC A05/MF A01 
Foster Wheeler USA Corp., Livingston, NJ. 

Evaluation of biological conversion of coai-de- 
rived synthesis gas. 

R. K. Fu, and G. Mazzella. Sep 90, 77p DOE/MC/ 
23077-2922 

Contract AC21-86MC23077 

Sponsored by Department of Energy, Washington, DC. 


Foster Wheeler USA Corporation conducted an eval- 
uation study on the biological conversion of synthesis 
gas to methane which is under development at the 
University of Arkansas. A conceptual design of an inte- 
grated coal-based SNG plant, employing the biocon- 
version process route, was developed together with 
the corresponding capital and operating costs. The ec- 
onomics were compared to those for a coal-based 
SNG plant design using the conventional catalytic 
route for shift and methanation. 5 refs., 10 figs., 22 
tabs. 
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128,303 

DE91002103/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Conservation and renewable energy technologies 


for tra n. 
Nov 90, 30p DOE/CH/10093-84 
Contract ACO2-83CH10093 


Sponsored by Department of Energy, Washington, DC. 


The Office of Transportation Technologies (OTT) is 
charged with long-term, high-risk, and potentially high- 
payoff research and development of promising trans- 
portation technologies that are unlikely to be undertak- 
en by the private sector alone. OTT activities are de- 
signed to develop an advanced technology base within 
the US transportation industry for future manufacture 
of more energy-efficient, fuel-flexible, and environmen- 
tally sound transportation systems. OTT operations 
are focused on three areas: advanced automotive pro- 
pulsion systems including gas turbines, low heat rejec- 
tion diesel, and electric vehicle technologies; ad- 
vanced materials development and tribology research; 
and research, development, demonstration, test, and 
evaluation (including field testing in fleet operations) of 
alternative fuels. Five papers describing the transpor- 
tation technologies program have been indexed sepa- 
rately for inclusion on the data base. 


128,304 

DE91002213/GAR PC AO5/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

Crude oil and finished fuel storage stability: An an- 
notated review. 1990 Revision. 

M. L. Whisman, R. P. Anderson, P. W. Woodwai 
and H. N. Giles. Jan 91, 97p NIPER-B06807-26 
Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


A state-of-the-art review and assessment of storage 
effects on crude oil and product quality was undertak- 
en through a literature search by computer accessing 
several data base sources. Pertinent citations from 
that literature search are tabulated for the years 1980 
to the present. This 1990 revision supplements earlier 
reviews by Brinkman and others which covered stabili- 
y publications through 1979 and an update in 1983 by 

oetzinger and others that covered the period 1952-- 
1982. For purposes of organization, citations are listed 
in the current revision chronologically starting with the 
earliest 1980 publications. The citations have also 
been divided according to primary subject matter. Con- 
sequently 11 sections appear including: alternate 
fuels, gasoline, distillate fuel, jet fuel, residual fuel, 
crude oil, biodegradation, analyses, reaction mecha- 
nisms, containment, and handling and storage. Each 
section contains a brief narrative followed by all the 
citations for that category. 


rd, 


128,305 
DE91004419/GAR 
Argonne National Lab., IL. 
Diesel cogeneration plant using oxygen enriched 
air and emulsified fueis. 

T. J. Marciniak, R. L. Cole, R. R. Sekar, F. Stodolsky, 
and J. N. Eustis. 1990, 19» CONF-9008151-2 
Contract W-31109-ENG-38 

1990 coatings for advanced heat engines workshop, 
Castine, ME (USA), 5-9 Aug 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


The investigation of oxygen-enriched combustion of 
alternative fuels in diesel engines at Argonne National 
Laboratory (ANL) is based on information gathered 
from two previous Department of Energy programs. 
The first was the slow-speed diesel engine program 
which used fuels such as coal-water slurry and coal 
derived liquid fuels in a slow speed diesel engine. The 
second was the development of membrane oxygen 
separation equipment. The results of these programs 
indicated that using the new membrane oxygen enrich- 
ment technology with medium- and high-speed diesel 
engines would do two things. First, oxygen enrichment 
could reduce some emissions from stationary diesel 
engines, particularly smoke, particulates and hydrocar- 
bons while significantly increasing power output. The 
second, was that it might be possible to use less ex- 
pensive liquid fuels such as No. 4, No. 6 and residual 
oil emulsified with water in medium- to high-speed 
diesel engines. The water would (1) help to eliminate 
the undesirable increase in nitrogen oxide production 
when enriched oxygen is used, and (2) by reducing the 
viscosity of the heavier liquid fuels, make them easier 
to use in smaller industrial cogeneration applications. 


This program consists of four steps: preliminary feasi- 
bility study, exploratory experiments, system develop- 
ment, and demonstration and commercialization of an 
industrial cogeneration system. 3 refs., 13 figs. 
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DE91004878/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

LLNL Oil Shale Pilot Plant status report. 

R. J. Cena, and C. B. Thorsness. 26 Oct 90, 29p 
UCRL-JC-105170, CONF-901181-1 

Contract W-7405-ENG-48 

Eastern oil shale symposium: oil shale, tar sands, 
heavy oil, Lexington, KY (USA), 6-8 Nov 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The authors are studying aboveground oil shale retort- 
ing and have developed the LLNL Hot-Recycled-Solid 
(HRS) process as a generic, second-generation, rapid 
pyrolysis retorting system in which recycled shale is 
the solid heat carrier. In 1984-87, they operated a 1 
ton-per-day HRS pilot plant to study retorting chemis- 
try in an actual recirculation loop, Cena (1986). In 1989 
they upgraded their laboratory pilot plant to process 4 
ton-per-day of commercially sized shale, which will 
allow them, for the first time, to study pyrolysis and 
combustion chemistry using the full particle size, to 
produce enough oil for detailed characterization stud- 
les, to study environmental consequences, and to 
begin answering the many bulk solid handling ques- 
tions concerning scale-up of the HRS process. In this 
paper the authors report on the status of their pilot 
plant operations. They have operated the facility circu- 
lating raw shale at ambient temperature and dolomite 
at elevated temperature. They plan the first hot shale 
run in November 1990. 5 refs., 16 figs., 4 tabs. 
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Department of Energy, Washington, DC. Office of 
Policy, Planning and Analysis. 

Assessment of costs and benefits of flexible and 
alternative fuel use in the US transportation 
sector. Technical report five, Costs of methanol 
production from biomass. 

Dec 90, 37p DOE/PE-0097P 


In 1988 the Department of Energy (DOE) undertook a 
comprehensive technical analysis of a flexible-fuel 
transportation system in the United States. During the 
next two decades, alternative fuels such as alcohol 
(methanol or ethanol), compressed natural gas (CNG), 
and electricity could become practical alternatives to 
oil-based fuels in the US transportation sector. The 
DOE Alternative Fuels Assessment is aimed directly at 
questions of energy security and fuel availability. To 
keep interested parties informed about the progress of 
the DOE Alternative Fuels Assessment, the Depart- 
ment periodically publishes reports dealing with par- 
ticular aspects of this complex study. This report pro- 
vides an analysis of the expected costs to produce 
methanol from biomass feedstock. 
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DE91005212/GAR PC A09/MF A01 
Organization of the Petroleum Exporting Countries, 
Vienna (Austria). 

OPEC 1989 annual statistical bulletin. 

1990, 182p OPEC-91005212 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This volume, which notes the 30th anniversary of 
OPEC, contains 75 tables of historical and statistical 
data on the development of the oil companies of 
Member States from 1960--89. It is divided into the fol- 
lowing five sections with the noted subsections: Sum- 
mary tables and basic indicators; oil and gas data -- 
exploration and reserves, crude oil and natural gas 
production, share of production by company, refining, 
consumption, exports, and imports; transportation -- 
tanker fleet, tanker freight rates, and pipelines; prices; 
and major oil companies. 
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of heating fuel market behavior, 1989- 
1990. Final report to the Senate Governmental Af- 
fairs Committee and the House Subcommittee on 
Energy and Power. 
Jun 90, 152p SR/OG-90-01 
purpose of this report is to fully assess the heati 
fuel Crisis from a broader and longer-term perapecive 
Using EIA final, monthly data, in conjunction with credi- 
ble information from non-govern ment sources, the 
ing exhibited by heating fuels in late 
mber 1989 and early January 1990 are described 
and evaluated in more detail and more eee ete 
in the interim r Additionally, data th ‘ebru- 
ary 1990 (and, in some cases, preliminary figures for 
March) make it possible to assess the mark 
of movements in prices and supplies over the heating 
season as a whole. Finally, the lo eo 
the —— of quarterly reports filed with the Securi- 
ties and Ex Commission make it possible to 
weigh the impact of revenue gains in and 
January on overall profits over the two winter quarters. 
Some of the major, related issues raised during the 


become more hav ary ome Was collusion or market 
manipulation behind December's rising prices. Did 


these, or other, ‘aon permit suppliers to realize ex- 
cessive profits. What additional costs were incurred by 
consumers as a result of such forces. These ques- 
tions, and others, are addressed in the course of this 
report. 


128,310 
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Cincinnati Univ., OH. Dept. of Chemistry. 

Coali by clay-catalyzed oligomerization of 
int monomers. Progress report, January 1, 1990- 

larch 31, 1990. 

M. Orchin, and R. M. Wilson. 1990, 19p DOE/PC/ 

88931-T2 

Contract FG22-88PC88931 

Sponsored by Department of Energy, Washington, DC. 


The next step in our systematic examination of the rad- 
ical cationinitiated dimerization of plant monomers 
from the D(sub 6)-C(sub 3) pool of shikimic acid meta- 
bolites was to study the dimerization of cinnamic acid 
and its derivatives. In order to do this we needed a 
radical cation initiator that has a reduction potential 
greater than that of BAHA (E(sub red) = 1.30 volts), 
since the electron-withdrawing carboxylate functional 
-~ of cinnamates renders them inert to oxidation 
with BAHA. This problem was solved with the observa- 
tion that DBAHA tris-(2,4-dibromophenyi)aminium hex- 
achloroantimonate, E(sub red) = 1.74 volts, intiated 
the radical cation dimerization of methyl! 3,4-dimethox- 
ycinnamate. 
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Virginia Anas Inst. and State Univ., Blacksburg. 
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in-plant testing of microbubbie column flotation. 
— qua beg progress report, July 1, 


1990. 
Ny H. Yoon, G. H. Tutrel and G. T. Adel. 1990, 84p 
DOE/PC/89909-T3 
Contract AC22-89PC89909 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


A project to evaluate the performance of the Virginia 
Tech Microbubble Column Flotation (MCF) process in 
an operating coal preparation plant was continued 
during this past quarter. The project is concerned with 
the collection of process operating data using a 30- 
inch diameter column, and using these data to sop 
UP to a prototype, full-scale plant column. The 
being carried out at the Marrowbone Preparation Plant 
owned by the Shell Mining Corporation. Work during 
the past reported period primarily concentrated on the 
completion of a parametric study to evaluate the per- 
formance of the 30-inch diameter column. The preami- 
nary results obtained from the parametric study sug 
gest that higher gas flow rates and frother additions 
Te ear hoe ake « ce 
However, under these conditions, a larger 
wah water flow rate was necessary to offset the in- 
creased flow of feed water to the product stream. The 
parametric testing results indicated that the height of 


So eens ee eee leh. 0 ane aan 
the separation efficiency, except under conditions of 
high feed rates. A more detailed analysis of the re- 


contains data on pon ne Tecovery, pr product 
tent, sulfur een and separation efficiency. 32 32 
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~ polymer concrete vaults for natu- 


ral gas 

J. J. Fontana, C.. A. Miller, W. Reams, and D. Elling. 
Aug 90, BNL-45270 

Contract ACO2-76CH00016 

For Brooklyn Union Gas Co., NY and Consolidated 
Edison Co. of New York, NY. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Vaults for natural gas regulator stations have tradition- 
ally been fabricated with steel-reinforced portland 
cement concrete. Since these vaults are installed 
below ground level, they are usually coated with a 
water-proofing material to prevent the ingress of mois- 
ture into the vault. In some cases, penetrations for 
piping that are normally cast into the vault do not line 
up with the gas lines in the streets. This necessitates 
off-setting the lines to line up with the penetrations in 
the vault or breaking out new penetrations which could 
weaken the structure and/or allow water ingress. By 
casting the vaults using a new material of construction 
such as polymer concrete, a maintenance free 


The higher strengths of polymer 
design engineer to reduce the wall, floor, and ceiling 
7 the vaults lighter for easier trans- 
portation and installation. Pi ser7 ena aa gyms ae 
casting to match existing street lines, thus 
vault more universal and reducing the number of i 
that are normally in stock. The authors developed a 
steel-fiber reinforced concrete composite that 
could be used for regulator vaults. Based on the physi- 
cal properties of his new composite, vaults were de- 
signed to replace the BUG PV-008 and Con Ed GR-6 
regulator vaults made of reinforced cement 
concrete. Quarter-scale models of the con- 
crete vaults were tested and the results rea‘ the 
reduced wall thickness design. Two sets of vaults, cast 
by Hardinge Bros., were inspected by representatives 
of the utilities and BNL (Brookhaven National Labora- 
toy) and were accepted for delivery. 6 refs., 5 figs., 12 
tabs. 
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Solvent extraction of Southern US tar sands. Quar- 
terly progress report, September 25, 1989-Decem- 
ber 31, 1989. 
W. R. Penney. 1990, 71p DOE/MC/26267-2930 

Contract saoy -89MC26267 

Sponsored by Department of Energy, Washington, DC. 


The Department of Chemical Cogneste at the Uni- 
versity of Arkansas, in association with Diversified Pe- 
troleum Recovery, Inc. (DPR) of Little Rock, Arkansas, 
has been developing a solvent extraction process for 
the recovery of bitumen from tar sands for the past five 
ears. The unique feature of the process is that the 
men is recovered from the solvent by contacting 
with a co-solvent, which causes the bitumen to precipi- 
tate. The overall purpose of this project is to study both 
the technical and economic feasibility of applying this 
tech for recovery of bitumen from tar sands by 
(1) investigating the socioeconmic factors which affect 
(a) plant siting and (b) the market value of recovered 
bitumen; (2) operating a process demonstration unit at 
the rate of 1 lb/hr recovered bitumen while producing 
clean sand and recyclable solvents; and (3) determine 
the economic conditions which will make a bitumen re- 
covery project economical. DPR has analyzed the his- 
torical trends of domestic production, consumption, 
discoveries and reserves of crude oil. They have start- 
ed an investigation of the volatility in the price of crude 
oil and of gasoline prices and of the differential be- 
tween gasoline and crude oil. DPR continues to ana- 
lyze the geographical movement and demand for as- 
phalt pone. Utah does not appear economically at- 
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a 6 ee ee 
understanding of the process of tar evolution, its 
relationship to the structural charact 
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parent coal, and the dependence of the chemical and 
physical properties of the tar products on the condi- 
tions of devolatilization. Data from this study are ex- 
pected to allow hypothesis testing and refinements of 
coal devolatilization models relevant to the pulverized 
coal combustion process. A range of coal ranks, from 
a Texas lignite to a Pennsylvania anthracite, are em- 
ployed in the investigation. In addition, a high tempera- 
ture polymer, a polyimide, is utilized as an additional 
reference case. The polyimide serves as a truly poly- 
meric reference material for examining the nitrogen 
evolution behavior of coal. The samples are subjected 
to elemental composition determination, infrared ab- 
sorbance characterization, calorific value measure- 
ment, high temperature ash analysis, and maceral 
composition. Potential tar yields are determined by 
long hold time heated grid investigations of each coal 
at a final temperature and heating rate observed to 
maximize tar yields for the reference coal. Relative tar 
evolution kinetic behavior is determined by zero hold 
time heated grid investigations of each coal. 4 refs., 13 
figs., 2 tabs. 


128,317 
DE91005885/GAR PC A03/MF A01 
West Virginia Univ., Morgantown. Dept. of Mechanical 
a erste pony oh rie ae 

tudy of coal particle shape and three-body wear. 
Quarterly report, July 1990-September 1990. 
Progress rept. 
N. N. Clark, and K. H. Means. 1990, 32p DOE/PC/ 
88941-T7 
Contract FG22-88PC88941 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This project is looking for some relationship between 
particle shape and three-body wear characteristics. In 
general this means to relate a certain wear particle to a 
certain type of wear track in the specimen. To do this 
on an individual basis is almost impossible due to the 
minute size of the particles and the sometimes smaller 
wear tracks. In looking to establish some type of rela- 
tionship between shape and wear, one needs to look 
at what happens to one particle and the surrounding 
material, and to see what type of motion the particle 
goes through and what type of track is left behind. We 
decided to look at basic shapes at first (cubes, 
spheres, pyramids, etc.) and then try to extend our re- 
sults to more complex shapes. It successful, we would 
be able to take the results of the shape analysis group 
and come up with some type of wear pattern for such a 
shape. A three-body wear machine has been de- 
signed. Tests results are presented for the wear of 
py by aluminium oxides, glass, coal ash, and sand. 
igs. 
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Study of coai particle shape and three-body wear. 
Quarterly report, April 1990-June 1990. 

Progress rept. 

N. N. Clark, and K. H. Means. 1990, 42p DOE/PC/ 
88941-T8 

Contract FG22-88PC88941 

Sponsored by Department of Energy, Washington, DC. 


This project is looking for some relationship between 
particle shape and three-body wear characteristics. In 
general this means to relate a certain wear particle to a 
certain type of wear track in the specimen. To do this 
on an individual basis is almost impossible due to the 
minute size of the particles and the sometimes smaller 
wear tracks. In looking to establish some type of rela- 
tionship between shape and wear, one needs to look 
at what happens to one particle and the surrounding 
material, and to see what type of motion the particle 
goes through and what type of track is left behind. We 
decided to look at basic shapes at first (cubes, 
spheres, pyramids, etc.) and then try to extend our re- 
sults to more complex shapes. It successful, we would 
be able to take the results of the shape analysis group 
and come up with some type of wear pattern for such a 
shape. A three-body wear machine has been de- 
signed. Tests results are presented for the wear of 
brass by aluminium oxides, coal ash, and glass. 24 
figs., 2 tabs. 
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Natural gas conversion process: Build a laboratory 

apparatus and operate it to provide data for a 

large-scale gas conversion process. First quarter- 
report. 


rogress rept. 

1990, 30p DOE/CE/15459-T1 

Contract FG01-90CE15459 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The main objective is to design and operate a labora- 
tory apparatus for the catalytic reforming of natural gas 
in order to provide data for a large-scale process. This 
paper discusses a patent review process the authors 
undertook and several aspects of the project: closed- 
loop flow system; mass balance in the loop; adjust- 
ment of the cyclone reactor pressure; start-up proce- 
dure; and comparison of the laboratory loop with an 
industrial facility. The paper also gives several flow dia- 
grams of the process being investigated and the indus- 
trial process with which it is being compared. 5 refs., 
10 figs. (CK) 
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Emission assessment from full-scale co-combus- 
tion tests of binder- enhanced dRDF pellets and 
high sulfur coal at Argonne National Laboratory. 
O. O. Ohisson, C. D. Liven , and K. E. 
Daugherty. 4 Jun 90, 16p CONF-900801-40 

Contract W-31109-ENG-38 

Intersociety energy conversion engineering confer- 
ence (25th), Reno, NV (USA), 12-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Argonne National Laboratory (ANL) and University of 
North Texas (UNT) research teams collected over 800 
emissions and ash samples during the combustion of 
over 650 tons of binder enhanced densified refuse- 
drived fuel (b-dRDF) pellets with high sulfur coal in a 
spreader-stoker boiler at ANL. This full-scale test burn 
was conducted to validate predictions from laboratory 
and pilot scale test results that indicated substantial 
reductions of SO(sub 2), NO(sub x) and CO(sub 2) in 
the flue gas, and the reduction of heavy metals and 
organics in the ash residue, when combusting the b- 
dRDF pellets with coal. Effects of varying fuel compo- 
sition on performance of the boiler’s spray-dryer/fabric 
filter emissions control system was also evaluated. 
This paper describes the b-dRDF pellet/coal cofiring 
tests, the emission and ash samples that were taken, 
the analyses that were conducted on these samples, 
and the final test results. 5 refs., 1 fig., 1 tab. 
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Winter fuels report, week ending January 4, 1991. 
10 Jan 91, 75p DOE/EIA-0538(90/91-15) 


The Winter Fuels Report is intended to provide con- 
cise, timely information on the following: distillate fuel 
oil net production, imports and stocks for all PADD’s 
and product supplied on a US level; propane net pro- 
duction, imports and stocks for Petroleum Administra- 
tion for Defense Districts (PADD), |, Il, and Ill; natural 
gas supply and disposition and underground storage 
or the United States and consumption for all PADD’s; 
residential and wholesale pricing data for propane and 
heating oil for those States tote ey in the joint 
Energy Information Administration (EIA)/State Heating 
Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected 
cities; and US total heating degree-days by city. 34 
figs., 12 tabs. 
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Oak Ridge National Lab., TN. 
Summary of the status of biomass conversion 
technologies and opportunities for their use in de- 
veloping countries. 

D. B. Waddle, R. D. Periack, and J. Wimberly. 1990, 
22p CONF-901269-1 

Contract ACO5-840R21400 

International symposium on agricultural and food proc- 
essing wastes (ISAFPW ‘90) (6th), Chicago, IL (USA), 
17-18 Dec 1990. Sponsored by Department of Energy, 
Washington, DC. 


Biomass plays a significant role in energy use in devel- 
oping countries: however, these resources are often 


PC A03/MF A01 


used very inefficiently. Recent technology develop- 
ments have made possible improved conversion effi- 
ciencies for utility scale technologies. These develop- 
ments may be of interest in the wake of recent policy 
changes occurring in several developing countries, 
with respect to independent power production. Efforts 
are also being directed at my se a biomass conver- 
sion technologies that can interface and/or compete 
with internal combustion engines for small, isolated 
loads. This paper reviews the technological status of 
biomass conversion technologies iate for com- 
mercial, industrial, and small utility applications in de- 
veloping countries. Market opportunities, constraints, 
and technology developments are also discussed. 25 
refs., 1 fig., 1 tab. 
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nol reformers for fuel cell powered vehicles: 
Some in considerations. 
R. Kumar, S. Ahmed, M. Krumpelt, and K. M. Myles. 
1990, 15p CONF-901106-3 
Contract W-31109-ENG-38 
Fuel cell seminar, Phoenix, AZ (USA), 26-28 Nov 1990. 
Sponsored by Department of Energy, Washington, DC. 


Fuel cells are being developed for use in automotive 
propulsion systems as alternatives for the internal 
combustion engine in buses, vans, passenger cars. 
The two most important operational requirements for a 
stand-alone fuel cell power system for a vehicle are 
the ability to start up quickly and the ability to supply 
the necessary power on demand for the dynamically 
fluctuating load. Methanol is a likely fuel for use in fuel 
cells for transportation applications. It is a commodity 
chemical that is manufactured from coal, natural gas, 
and other feedstocks. For use in a fuel cell, however, 
the methanol must first be converted (reformed) to a 
hydrogen-rich gas mixture. The desired features for a 
methanol reformer include rapid start-up, good dynam- 
ic response, high fuel conversion, small size and 
weight, simple construction and operation, and low 
cost. In this paper the present the design consider- 
ations that are important for developing such a reform- 
er, namely: (1) a small catalyst bed for quick starting, 
small size, and low weight; (2) multiple catalysts for 
optimum operation of the dissociation and reforming 
reactions; (3) reforming by direct heat transfer partial 
oxidation for rapid response to fluctuating loads; and 
(4) thermal independence from the rest of the fuel cell 
system. 10 refs., 1 fig. 
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Trace metals in heavy crude oils and tar sand bitu- 
mens. 

J. G. Reynolds. 28 Nov 90, 28p UCRL-JC-104539, 
CONF-901181-2 

Contract W-7405-ENG-48 

Eastern oil shale symposium: oil shale, tar sands, 
heavy oil, Lexington, KY (USA), 6-8 Nov 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Fe, Ni, and V are considered trace impurities in heavy 
crude oils and tar sand bitumens. In order to under- 
stand the importance of these metals, we have exam- 
ined several properties: (1) bulk metals levels, (2) dis- 
tribution in separated fractions, (3) size behavior in 
feeds and during processing, (4) speciation as a func- 
tion of size, and (5) correlations with oh prop- 
erties. Some of the results of these studies s| 2 (1)V 
and Ni have roughly bimodal size distributions, (2) 
groupings were seen based on location, size distribu- 
tion, and Ni/V ratio of the sample, (3) Fe profiles are 
distinctively different, having a unimodal distribution 
with a maximum at relatively large molecular size, (4) 
Fe concentrations in the tar sand bitumens st 
possible fines solubilization in some cases, (5) SARA 
separated fractions show possible correlations of 
metals with asphaltene properties ee second- 
ary and tertiary structure interactions, and (6) ICP-MS 
examination for soluble ultra-trace metal impurities 
show the possibility of unexpected elements such as 
U, Th, Mo, and others at concentrations in the ppB to 
ppM range. 39 refs., 13 figs., 5 tabs. 
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Coalification by remit oligomerization of 
plant monomers. Annual report, October 
1,1 ber 30, 1 

M. Orchin, and R. M. Wilson. 1990, 41p DOE/PC/ 
88931-T6 

Contract FG22-88PC88931 

Sponsored by Department of Energy, Washington, DC. 


During this report period, we have obtained a model of 
montmorillonite clay, and this model has been of great 
assistance in how the chemistry of sub- 
strate molecules might be altered as it occurs on the 
surface of the clay. A stereochemical representation of 
this montmorillonite model is shown. Of particular sig- 
nificance, this model indicates that hydroxyl groups are 
located in the center of each siloxane ring on the sur- 
face of the montmorillonite clay. These hydroxyl 
groups might serve to bond substrate molecules to the 
surface of the clay. The next step in our systematic 
examination of the radical cation-initiated dimerization 
of plant monomers from the C(sub 6)-C(sub 3) pool of 
shikimic acid metabolites was to study the dimerization 
of cinnamic acid and its derivatives. In the next block 
of research, we examined the reaction of montmoril- 
lonite clay (K-10) with methyleugenol. 2 refs. 
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, January-September 1990. 
Far on 91, 130p DOE/EIA-0125(90/3Q) 


This issue presents information for January through 
September 1990. Coal distribution data are Panes 
coal-producing state of origin, consumer use, method 
of transportation, and state of destination. All data in 
this report for 1990 are preliminary. Data for previous 
years are final. 6 figs., 34 tabs. 
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netic measurements on elementary fossil fuel 

tion reactions over wide temperature 

t December 1, 1989-No- 
A. Fontijn. Jan 91, 18p gegen ne 
Contract FG02-84ER132 
Sponsored by beemusens of Energy, Washington, DC. 


The goals of this work are to provide accurate data on 
the temperature dependence of the kinetics of ele- 
mentary combustion reactions (i) for use by combus- 
tion modelers, and (ii) to gain a better fundamental un- 
derstanding of, and hence predictive ability for, the 
chemistry involved. In this reporting period our work on 
the O + Hcl reaction was published, experimental 
work on the O + benzene and O + 1-butene reactions 
was completed, and measurements on the O + isobu- 
tene reaction were initiated. 
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Identification and temporal behavior of radical in- 

wae a formed during the combustion and 
—_—— of gaseous fuels: Kinetic pathways to 

so ——— Progress report, July 1, 1988-June 

R. D. Kern, K. Xie, and H. Chen. Jan 91, 35p DOE/ 

ERY 13400-10 

Contract FG05-85ER13400 

Sponsored by Department of Energy, Washington, DC. 


Several interesting developments have occurred since 
our last three year progress report that pertain directly 
to the kinetics and thermodynamics of the pyrolyses of 
acyclic and aromatic compounds. Results from the 
thermal decompositions of pyridine, vinylacetylene, 
1,2-butadiene, acetaldehyde, ethylene oxide, and 
acetylene. Correlation of benzene production with soot 
yield measurements and studies of chemi-ionization 
are reported. 4 figs., 44 refs. 
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Winter fuels pepe’, week ending January 18, 1991. 
24 Jan 91, 75p DOE/EIA-0538(90/91-17) 


The Winter Fuels Report is intended to provide con- 
cise, timely information on the following topics: distil- 


late fuel oil net production, imports and stocks for all 
prt and Po supplied on a US level; propane 

and stocks for Petroleum Ad- 
mantraton for ine Districts a I, Il, and Ill; nat- 


ans wine ond @ 
for the Nemec on ple 


State Heating 

petroleum ole compahiens 

selected cities; + = erate aman reat ch 
City. 34 figs., 12 
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DE91007011/GAR PC A04/MF A01 
fe a of Energy, Washington, DC. Office of Oil 


Winter fuels report, week ending January 25, 1991. 
31 Jan 91, 75p DOE/EIA-0538(90/91-18) 


This is intended to 7 ene concise, timely infor- 
jes nme tye pF 

and state and Ic local govern 
the following topics: distillate fuel oil net production, 
imports and stocks for PADD’s and product supplied 
on a US level; propane net production, imports and 
stocks for Petroleum Administration for Defense Dis- 


iting oi 
participa in joint gy Informa- 
tion Administration (EIA)/State Heating Oil and Pro- 
pane ram; crude oil and petroleum price compari- 
sons for the United States and selected cities; and US 
total heating degree-days by city. 34 figs., 12 tabs. 
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DE91007201/GAR PC A04/MF ae 
of Energy, ee. DC. Office o' 


Energy Markets and End U: 
Se petroleum Statistics report, January 
31 Jan 91, 65p DOE/EIA-0520(91/01) 


This report presents data on international oil produc- 
tion, consumption, imports, exports, and stocks. The 
report has three sections. Section 1 eontehnn’ time 
series on world oil production, and on oil consumption 
and stocks in the Organization for Economic Coopera- 
tion and Development (OECD). This section contains 
annual data beginning in 1973, and monthly data for 
the most recent two years. Section 2 presents an oil 
supply/consumption balance for the market econo- 
mies (i.e. non-communist countries). This —* is 
presented in quarterly intervals for the most recent 

years. Section 3 presents data on oil imports by OECD 
countries. This section contains annual data beginning 
in 1982, and quarterly data for the most recent two 
years. 30 tabs. 
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DE91741588/GAR 

Technical Univ. of Denmark, Ly: 
——- Statistics a dee mates 


ing of natural ~ hy 

C. Snabe. 1988, 151p network. 
In Danish. 

U.S. Sales Only. 


The aim was to improve an heuristic for a program 
which can minimize the used time when calculating the 
dimensions of pipes for a natural gas network and im- 
plement the heuristic in Fortran77. (CLS). 
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. Inst. of Mathe- 
esearch. 

(Dimension- 
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DE91741612/GAR PC A20/MF A03 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Low-grade fuels. Volume 2. 

M. Korhonen. 1990, 470p VTT-SYMP-108, CONF- 
890668-Vol.2 

Symposium on low-grade fuels, Helsinki ——_ 12- 
16 Jun 1989. Also pub. as ISBN 951-38-3568-5. 

U.S. Sales Only. 


The Symposium on Low-Grade Fuels was held in Hel- 
sinki on June 12-16, 1989. The Symposium oe 
nized by the Technical Research Centre of Fin in 
cooperation with the Finnish Ministry of Trade and In- 
dustry. The occasion gathered together specialists 
from 19 countries to exchange and infor- 
mation about low-grade fuels. These fuels, for exam- 
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= configurations. (orig.) With 28 refs., 2 
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DE91745534/GAR PC A06/MF A01 


‘orestry waste of 
Mar 90, bey 2 ETSU-B-1178 
U.S. Sales Only. 


rors mapa aes Lan op 
ao oll as more 


yield of forestry 
a e)/annum 07 Mtce). However, 
undertaken for ETSU have indicated that, in the 
short term, Se ea 
this valuable biofuel without encouragement. 
Sweden, Sponulyy tapute peoelton octebioea oxeaiie: 
tion to the country’s energy requirements and is is the 
main fuel in numerous district heating boiler plants. 
The uptake of forestry and wood wastes as a fuel in 
Sweden has been achieved largely by taking positive 
political decisions. Government aid and grants have 
supported the installation of purpose designed re- 
designed plants much more expensive n 
conventional fossil fuel fired boiler plant. (author). 
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DE91746267/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
kaeytioe vedyn varastoinnissa. 
(Hydrogen in metal hydrides: 
H. Tonteri, O. Krogerus, and S. Taehtinen. Apr 90, 
VTT-TUTK-677, ISBN 951-38-3618-5 
In Finnish. 
U.S. Sales Only. 
The _ problems using hydrogen as an energy 
zource are establishing systems for storing and distri- 
bution of hydrogen. Metal hydrides offer advantages in 
storage applications where safe and large storage ca- 
pacity need is needed, like in cars, submarines, houses etc. 
hydrides can safely store large volumes of gase- 
ous hydrogen in relatively low pressures. Hydrogen 
reacts reversibly with these metal alloys. Hydrogen ab- 
sorption is highly exothermic and also the released 
heat can be used in some ications. To utilize metal 
hydrides in the energy technology it is necessary to 
fully understand the hydriding and dehydriding proc- 
esses to find the optimum conditions for these proc- 
esses. The literature review of this report describes dif- 
Pate hydrogen storage methods. The nam- 
and kinetics of metal-hydrogen systems are dis- 
pene: r absorption in lanthanium nickel 
based alloys LaNi(sub 5), LaNi(sub 4.7)Al(sub 0.3) and 
MmNi(sub 4.85)Fe(sub 0.15) (Mm = Mischmetal) is 
studied experimentally. When nickel is partly replaced 
with aluminium in lanthanium nickel the plateau pres- 
sure decreases in different temperatures. The particle 
size of metal hydride powders decreases during the 
hydriding and dehydriding cycles. 
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DE91746270/GAR PC A06/MF A01 
— Univ. (Finland). Research Inst. of Northern Fin- 


Kustannus-hyoety si maakaasu- ja turve- 
vaihtoehdoista Poh) energiahuoliossa. 
(Cost-benefit analysis of the natural gas and peat 
re for power generation in northern Fin- 
|. Maeenpaeae, H. Tervo, and A. Hyvoenen. 1990, 
122p OY/PSTL-RR-98, ISBN 951-42-2943-6 

In Finnish. 

U.S. Sales Only. 


An evaluation is made of the economic viability of con- 
structing a natural gas pipline from Kostamus in the 
Soviet Union to the Oulu and Kemi-Tornio areas of 
Northern Finland in relation to the principal alternative 
fuel, peat. The effects of the scheme on employment 
and the environment are also assessed alongside its 
commercial viability. The components of the costs of 
natural gas and peat to the customer and the costs of 
producing the eventual electricity and heat in the 
power stations, calculated on uniform principles, are 
set out in detail in order to compare these fuels in 
terms of the economic profitability of the whole chain 
of power supply processes within the boundaries of 
Finland. The effects on employment are estimated 
separately for the peat production, transportation and 
power station operation sectors and with respect to 
the effects of increased imports from the Soviet Union 
on Finnish exports. Among the environmental effects, 
particular attention is paid to emissions into the atmos- 
phere from the combustion of natural gas and peat and 
the indirect emissions arising from fuel production and 
transport. A broad estimate is also given of the costs to 
the fishing industry of the release off effluent into lakes 
and rivers. Attempts are made to estimate the employ- 
ment and environmental effects in terms of their mone- 
tary costs to society. 
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DE91746285/GAR PC A10/MF A02 
Valtion Teknillinen Se Espoo (Finland). 
Turve- ja humussymposiumi. (Peat and humus). 

J. Hallikas. 1986, 223p VTT-SYMP-65, CONF- 


8 

In Finnish, Swedish, English. Also pub. as ISBN 951- 
38-2548-5. Seminar on peat and humus, Turku (Fin- 
land), 2-3 Sep 1985. 

U.S. Sales Only. 


The presentations in symposium on peat research 
were focused on the chemical and physical properties 
of peat and also of humus studies on the genesis and 
age of the Finnish peat deposits were also presented. 
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PATENT-4 936 869,PAT-APPL-6-@02 &P&ilable NTIS 
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National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
— Hydrogen Polygeneration System and Proc- 


Patent. 
# A. Minderman, G. P. Gutkowski, L. Manfredi, J. V. 
, and F. S. Howard. Filed 15 Nov 85, patented 
po un 90, 9p N91-14495/6, PAT-APPL-6-798 713 
of Abandoned 


ntinuation 'S-Patent-Appl-SN- 
603375, Filed 24 Apr. 1984. 
This Government-owned invention available for U.S. li- 
—e and, _ Possibly, for foreign licensing. Copy. of 
patent Cor ner of Patents, Washing- 
ton, DC 20231, $1.50. 


An integrated ee system and process is 
disclosed for generating liq ee. 
= ies ataae opellant for space vehi- 
f — ee ee = 
pporting ~ e008 6 A ler comp! jaunc fe) 
the pealy ons vehicle includes the production of pester. Bee 
and thermal energy and gaseous nitrogen. The inte- 
grated process includes a coal gasification and gas 
cleanup ‘.— a combined cyc! 
system, hydrogen production and liquefaction 
system ond an air separation system. A medium BTU 
gas is produced by the coal gasification system. Steam 
also produced in the coal gasification process is deliv- 
ered to a steam turbine in the combined cycle power 
generation system. 
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PBS1-159541/GAR PC A05/MF A01 
Babcock and Wilcox Co., Alliance, OH. Alliance Re- 


search Center. 
= for Gas Combus- 
oa. stems. Final Report, July 1989-July 1990. 
eland. Aug 90, 94; 


GRI-90/0244 
Sonkent GRI-5089-260-1 
Sponsored by Gas Research Inst., Chicago, IL. 


The study was undertaken to determine the modeling 
needs of the natural gas combustion industry and to 
aes a plan to develop a comprehensive combus- 
tion model. The needs of manufacturers were deter- 
mined by poling 134 burner, boiler, furnaces, gas tur- 
bine, steel and glass manufacturers. The capabilities 
of existing flow, combustion and heat transfer codes 
were determined by polling 31 developers in the U.S. 
and Europe. The report contains a review of available 
codes and a listing of code abstracts. Methods used in 
the codes to model flow, combustion and heat transfer 
have been reviewed and summarized in the report. 
The natural gas industry would use computer methods, 
if they were available. A review of 17 computer codes 
indicates the codes are technically similar, and several 
could be used as developmental platforms. 
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PB91-161216/GAR PC A09/MF A01 
Wiss, and En Elstner Associates, Inc., Northbrook, IL. 
Piping Sys vironmental Effects on Interior Gas 
y ping es a — Report, February 
A Longinow, J. ehaoned M. Schmidt, and A. P. 
Johnson. Dec 90, 177p a GRI-90/0132 
Contract GRI-5086-254-1 

Sponsored by Gas + nthe. Inst., Chicago, IL. 


The objective of the study was to categorize and quan- 
tify loads and environmental effects that have an influ- 
ence on the performance of gas piping systems in 
medium and high-rise buildings located in all parts of 
the United States. Loads and environmental effects 
considered were those arising from soil settlement and 
soil heave, fires, earthquakes, high winds, internal gas 
explosions, steady state vibrations, corrosion and oxi- 
dation environments, and puncture producing impinge- 
ments. Specific analysis tasks performed for each 
loading and/or environmental effect included (1) re- 
search to determine significant factors peri code reg- 
ulation, standard practices, potential loa 

ios, model parameters, and performance ‘indicators) 
regardi a loading, (2) a sample analysis and eval- 
uation interior piping system in a given 
building environment, and (3) preparation of a check- 
list to provide | information and guidance which 
could be used in the design process. Results present- 
ed are expected to be useful to designers of building 
heating, ventilation and ag men (HVAC) sys- 
tems, herdunte developers, safety reliability pro- 
fessionals and code bodies dealing with buildings and 
building service systems. 


128,342 
PB91-161224/GAR PC A08/MF A01 


Institute of Gas Techno! . uenae. IL. 

Field for Inert Base Gas Use 
in eg aby Storage Fields in the United 
States. Final Report, September 1986-April 1989. 
A A Foh, and B. R. Misra. Dec 90, 170p GRI-90/ 


a GRI-5086-271-1364 
Sponsored by Gas Research Inst., Chicago, IL. 


A four-step systematic approach was developed for 
use by storage field operators to apes implement 
pen rg net gn gg steps are site 
selection, data collection and analysis, engineering 
analysis, and field og sneer plan. An example 
illustrates the use of the approach. Appendixes include 
an evaluation of potential feld | field test sites and a discus- 
sion of regulatory issues relating to the use of inert gas 
in underground storage. 
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PB91-161240/GAR PC A03/MF A01 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 

Research on 

with Natural Gas 

Engine Fuel. Final Report, May 1988-July 1990. 

P. D. Ronney. Jul 90, 42p GRI-0242 

Contract GRI-5088-260-1688 

Sponsored by Gas Research Inst., Chicago, IL. 


The report assesses the mechanisms responsible for 
the observed ignition, flammability, stability, and knock 
limits in natural gas fueled internal combustion en- 
gines, particularly in strongly turbulent flows, and to 
devise ways to improve natural-gas engine perform- 
ance based on these findings. 


128,344 


PB91-161331/GAR PC A06/MF A01 


Maurer ae Inc., Houston, TX. 
Development echnolog' 


and 
Enhance Underground Natural Gas Storage 
ations: Well = Leak Repair. Topical Report, 
December 1990. 
F. S. You . and M. R. Wasson. Dec 90, 104p TR- 
91-1, GRI- 0/0229 
Contract GRI-5089-275-1853 
Sponsored by Gas Research Inst., Chicago, IL. 


Maurer Engineering Inc. (MEI), under a contract with 
the Gas Research Institute (GRI), studied the leakage 
of gas from storage wells by performing an ind 
survey of operators. Over seventy-four percent ge 
of the injection/production wells in the U.S. a 
Canada were covered by the survey. It was found that 
only forty-one (41) leaks occur per year, the average 
size is 21 MCFD, and that the leaks are easily found 
and majony ch the b repaired with existing technology. A 

of the leaks occur in threaded couplings, most 
of wit which are API 8 RD. A cost-benefit a is of repair 
techniques was performed and shows that replace- 
ment, squeezing, and wireline patching rank highest. 
The leakage of small quantity of gas from a coupling 
with no lubricant was quantified and found to be less 
than 500 SCFD. Small leaks are more difficult to locate 
and repair. 


Geothermal Energy 
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Department of Energy, Washington, DC. Geothermal 


mal Program Review 8: 
1990, 195p CONF-9004131 
The national energy strat 
ee development, 
18-20 Apr 1990. 


Each year the Geothermal Division of the US Depart- 
ment of Energy conducts an in-depth review of its 
entire geothermal R&D program. The conference 
serves several purposes: a status report on current 
R&D activities, an assessment of progress and prob- 
lems, a review of tary ence issues, and a technolo- 

transfer opportunity between DOE and the US geo- 
thermal industry. Topics in this year’s conference in- 
cluded Hydrothermal Energy Conversion Technology, 


-the role of geotherma 
Francisco, CA (USA), 





Hydrothermal Reservoir Technology, Hydrothermal 
Hard Rock Penetration Technology, Hot Dry Rock 
Technology, Geopressured-Geothermal Technology 
and Magma Energy Technology. Each individual paper 
has been cataloged separately. 


005502/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
Geothermal materials project input for conversion 
technology task. Annual ing plan, FY 1991. 
L. E. Kukacka. Aug. 90, 43p BNL-45277 
Contract AC02-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


This ongoing laboratory-based high risk/high payoff R 
and D program has already yielded several durable 
cost-effective materials of construction for geothermal 
energy processes. In FY 1991, R and D in the following 
areas will be performed: (1) development and down- 
hole testing of advanced high-temperature 
(300(degrees)C) CO(sub 2)-resistant lightweight (1.1 
g/cc) well-cementing materials, (2) high-temperature 
chemical systems for lost-circulation control, (3) ther- 
mally conductive scale-resistant composites for heat- 
exchanger tubing, (4) high-temperature chemical cou- 
pling materials which can be used to bond elastomers 
to steel substrates, and (5) high-temperature elas- 
tomers for use in downhole drill motors. Contingent 
upon the results, work on heat-exchanger tubing and 
lost-circulation control materials will be completed FY 
1991 and the other activities will be continued in FY 
1992. Work on other materials needs will commence in 
FY 1992. These include the in situ conversion of drill- 
ing fluids into well-completion materials and ceramic- 
type well casing. All of the subtasks will be performed 
as cost-shared activities with other National Laborato- 
ries and/or industry. Successful developments will sig- 
nificantly reduce the cost of well bea and comple- 
tion, and energy-extraction processes. Results to date 
are discussed. 2 refs., 2 figs., 2 tabs. 
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DE91006620/GAR PC A06/MF A01 
Oregon Inst. of Tech., Klamath Falls. Geo-Heat 
Center. 

Downhole Heat Exchangers(DHE). 

G. Culver. Nov 90, 111p E/1D/13040-1 

Contract FG07-901D13040 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The use of downhole heat exchangers (DHE) for resi- 
dential or commercial space and domestic water heat- 
ing and other applications has several desirable fea- 
tures. Systems are nearly or completely passive -- that 
is, No or very little geothermal water or steam is pro- 
duced from the well either reducing or completely 
eliminating surface environmental concerns and the 
need for disposal systems or injection wells. Initial cost 
of pumps and installation are eliminated or reduced 
along with pumping power costs and maintenance 
costs associated with pumping often corrosive geo- 
thermal fluids. Many residential and smail commercial 
systems do not require circulating pumps because the 
density difference in the incoming and outgoing sides 
of the loop are sufficient to overcome circulating fric- 
tion losses in the entire system. The major disadvan- 
tage of DHEs is their dependence on natural heat flow. 
In areas where geological conditions provide high per- 
meability and a natural hydraulic gradient, DHEs can 
provide a substantial quantity of heat. A single 500-ft 
(152 m) well in Klamath Falls, Oregon, supplies over 
one megawatt thermal and output is apparently limited 
by the surface area of pipe that can be installed in the 
well bore. In contrast, DHEs used in conjunction with 
heat pumps may supply less than 8 KW from a well of 
similar depth. Here output is limited by conductive heat 
flow with perhaps a small contribution from convection 
near the well bore. The highest capacity DHE reported 
to date, in Turkey, supplies 6 MW thermal from an 820- 
ft (250 m) well. There were two main goals for this 
project. The first was to gather, disseminate and ex- 
change internationally information on DHES. The 
second was to perform experiments that would pro- 
vide insight into well bore/aquifer interaction and 
thereby provide more information on which to base 
DHE designs. 27 refs., 31 figs., 3 tabs. 
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DE91745532/GAR PC A08/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Energy Technology Div. 


Progress in hot dry rock geothermal 
for application in South West 
(1987-1989) 


). 
1900, 181p ETSU-G-151-P1 

mborne Geothermal nergy Project. 
U.S. Sales Only. 


The Camborne School of Mines (CSM) Hot 
Geothermal Energy Project in the period 19 

been concerned mainly with the technology of the 
v and characterisation of Hot 

(HDR) reservoirs in a jointed granite. Only i 

pe att Sat ea 

HDR system for generati i 

jective of the project. i 
involved shal (300 ) experiments (1977- 
1980), development and characterisation of a system 
at intermediate (2000 m), and development of a 
prototype commercial system (1988 onwards). The 
report is an overview of progress in the technology in 
the period 1987-1989. (author). 
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AD-A229 812/3/GAR PC A02/MF A01 
General Electric ate Research and Develop- 
ment, Schenectady, NY. 

Feedback Control of Combustion Instabilities: A 
Case Study in Active Adaptive Control of Complex 
Physical Systems. 

Annual letter rept. for FY90 1 Oct 89-30 Sep 90. 

G. Goodman. 30 Sep 90, 9p 

Contract N00014-89-C-0052 


This program will address the following issues: Previ- 
ous studies on small (1-kW), premixed, gas-fueled 
combustors have demonstrated suppression of longi- 
tudinal mode combustion instability using pressure (or 
heat release) feedback and loudspeaker modulation. 
Can the same results be achieved on a larger scale 
(200 kW), liquid-fueled combustor using a more practi- 
cal actuation means. Owing to the high order and non- 
linear nature of the processes involved, we would 
expect that a single, linear, time-invariant (LTI) control- 
ler would be capable of stabilizing the combustor over 
only a small range of airflows and equivalence ratios. 
To provide a research test bed, we will modify a 3-in by 
3-in, premixed gas combustor to accept liquid fuel ad- 
mitted through a high bandwidth, Moog servo valve. 
Fuel flow modulation will be tried first as a means of 
actuation. If necessary, a fuel pressure feedback loop 
will be closed around the vaive to extend its bandwidth 
even further. We will then obtain a ‘screech map’ by 
measuring the combustor pressure power spectrum at 
several combinations of airflow rates and equivalence 
rations. Based on these measurements, and on our ex- 
perience with the 1-kW combustor, we will select a 
screeching operating point at which to begin the con- 
trol system design. (js) 
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DE91004736/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Survey of tracer gas techniques for estimation air- 
flow and effective volumes in single and multizone 


build! 

P. J. O'Neill. Oct 90, 22p PNL-SA-18643, CONF- 
9010263-1 

Contract ACO6-76RL01830 

Congress of HVAC, heat supply, and building thermo- 
physics engineers (1st), Leningrad (USSR), 9-13 Oct 
Ly cae by Department of Energy, Washing- 
ton, DC. 


This paper briefly describes the development of tracer 
gas techniques. These techniques were introduced 
over 50 years ago and have evolved into a number of 
distinct methods. These methods are often tailored to 
a specific application or to obtain particular information 
about the flow and volume system. Single-zone tech- 
niques are utilized when the structure or zone is rela- 
tively well-mixed and can be characterized by a single 
concentration measurement. Areas or rooms within a 
single-family residence can sometimes be closely ap- 
proximated as one well-mixed zone. Multizone tech- 
niques are required when the building is composed of 
two or more zones which communicate with one an- 
other through interzonal airflows. Commercial office 
buildings are usually multizone systems. This paper fo- 
cuses on single and multiple gas tracer techniques. 


128,353 


ENERGY 
Heating & Cooling Systems 


GAR PC A04/MF A01 
Southern lilinois Univ. at Carbondale. Dept. of Me- 

i and Energy Processes. 

coal as a source of energy in smail- 


——————e ee eee 
August 31, 1990. 


i igeration (IIAR) 
annual meeting (13th), San Francisco, CA (USA), 24- 
27 Mar 1991. Sponsored by of Energy, 
Washington, DC. 


tubes. Substantial energy savings are possible 
through the use of advanced ammonia evaporator and 
condenser heat-exchanger types. 31 refs., 10 figs., 6 
tabs. 
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Theoretical 

U. Polivogt. Nov 88, 108p ETDE-mf-1744588 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 

Examples are given of some results gained in pressure 
surge calculations for different district nom 
Processes inducing pressure surges such as the oper- 
ation of fittings, changes in pump operating points, the 
closing of flap valves, and inlet temperature changes 
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can only be calculated considered the entire district 
heating network. Pressure surge effects are not local 
but can be observed throughout the piping system. 
Critical sections such as high — must be subjected 
to separate considerations. Pressure surges are pro- 
duced in each switching operation. Cases yielding 
overall results are chosen to determine maximum 
system loads the most time-saving way. The results 
gained in pressure surge calculations are verified by 
experimental operation. Apart from the use of a veri- 
fied program, it is the experience of program users 
which helps to gain realistic calculation results. Only 
— program experience can enable the user to cal- 
culate in accordance with the requirements of pro- 
grams and problems, and to interpret results. (orig.). 
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Rheinisch-Westfaelischer Technischer Ueberwa- 
chungs-Verein e.V., Essen (Germany, F.R.). 
Th fluiddy ische Berechn i 





roug 
gs 4 storage system heat st capacities). 
* oe and C. Engel. 29 Aug ae. 91p ETDE-mf- 


In German. 

U.S. Sales Only. 

The Rheno-Westphalian Technical Inspectorate (RW 
TUeV) has developed calculation programs which 
allow to handle the determination of maximum temper- 
ature change durations in piping systems (when does 
a cha in infeeds affect the most distant user); the 
determination of optimum operating modes with 
regard to generation and distribution costs, supply reli- 
ability, heat losses, user comfort etc.; the determina- 
tion of i issible reliable supply pipe sec- 
tions stopping times; run-up strategies for district heat- 
ing networks; the dimensioning and determination of 
optimum operating modes for thermal energy storage 
systems; and the selection of optimum control fittings. 
A simple district heating system consisting of two gen- 
erators and two loads serves to demonstrate the pos- 
sibilities of calculating non-steady heat transports in 
district heating systems. (orig.). 
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DE91744754/GAR PC A08/MF A01 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenerge- 
tik und Energiesysteme. 

E ische Beurteilung von Warmwasserheizan- 
lagen durch rechnerische Betriebssimulation. (En- 
ergetic evaluation of wet control heating systems 
by means of computed simulation of operation). 
Diss. (Dr.-Ing). 

H. Ast. 1989, 174p IKE-7-13 

In German. 

U.S. Sales Only. 


A method to assess the thermohydraulic behaviour of 
wet central heating systems is presented. It is able to 
cover the interaction of the system ‘building, heating 
system, occupant and climate’ under transient condi- 
tions; therefore control strategies can be investigated. 
Based on measurements a model for thermostatic 
valves is developed, which takes all effects on their 
thermohydraulic behaviour into account. Furthermore 
a model is established, which describes the thermal 
behaviour of buildings under arbitrary operational and 
meteorological conditions. The simple and partial dif- 
ferential equations are solved by common numerical 
methods. All models and the computer program are 
verified by measurements and comparison with results 
of other models. This method and the program are ap- 
plied to a well insulated multistorey building with a 
modern heating system. (orig./BWI). 
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Energy Dept. 

Saehkoelaemmitys kaukolaempoealueilla. (Electri- 
cal space nee 

P. Salminen. 1990, 85p KTM/E-B-71, ISBN 951-47- 
2930-7 

In Finnish. 

U.S. Sales Only. 
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The aim of this study is to indicate the shares of direct 
electric space heating and district heating as modes of 
heating in new residential buildings during 1985-1987. 
It is based on house building statistics a number of 
demonstrative new residential buildings in areas cov- 
ered by a town plan in the district heating regions. The 
views of energy works on the heating mode selections 
on district heating areas were mapped out by an in- 
quiry. The opinions of energy works and constructors 
were collected by a telephone interview. The econom- 
ic effects of the selections were analyzed by calcula- 
tions made from the end user’s and constructor’s point 
of view. The effects of the selections were also evalu- 
ated in regard to national energy system. Statistics 
show that the share of semi-detached houses with 
electric heating (direct electric space heating) of new 
houses is about 60%, that of terraced houses about 
45% and that of blocks of flats about 4%. It was esti- 
mated that about 80% of electric-heated semi-de- 
tached houses and about 85% of terraced houses and 
blocks of flats are situated outside potential district 
heating areas. In 1985-1987, 15% of the semi-de- 
tached houses, 6% of the terraced houses and 0.5% 
of the blocks of flats were built with electric heating in 
the potential district heating areas. As regards total 
costs, district heating is a less expensive heating mode 
than electric heating in terraced houses and blocks of 
flats. From the constructor’s point of view, direct elec- 
tric space heating is clearly more profitable in semi- 
detached houses. If electric heating is built in district 
heating areas at the present rate or even at a higher 
rate, this may, within ten years, in principle lead to a 
potential loss of about 25 MW of backpressure electri- 
cal power in Finland. 
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PB91-159574/GAR PC AO5/MF A01 
Geomet Technologies, Inc., Germantown, MD. 
Cooling Performance Evaluation of a High-Effi- 
ciency Varia lectric Heat Pump in a 
Contemporary Research House. Topical Report, 
July-September 1989. 

N. L. Nagda, A. K. Trehan, and R. C. Fortmann. Dec 
90, 92p GEOMET-IE-2201, GRI-90/0272 

Contract GRI-5086-245-1265 

Sponsored by Gas Research Inst., Chicago, IL. 


Under the sponsorship of the Gas Research Institute, 
a 2.5RT high-efficiency variable-speed electric heat 
pump was tested during the cooling season in an un- 
occupied contemporary research house located near 
Washington, D.C. The research house was moderately 
furnished to approximate conditions of occupancy for 
a family of three. Presence of occupants and use of 
appliances were simulated. Performance of the unit 
was evaluated on the basis of indoor comfort, dynamic 
response to changing indoor/outdoor conditions, and 
energy consumption. 


Miscellaneous Energy Conversion & 
Storage 


128,358 

AD-A229 555/8/GAR PC A09/MF A02 
Air Force inst. of Tech., Wright-Patterson AFB, OH. 
Applicability of Thermal Storage Systems to Air 
Force Facilities. 

Master’s thesis. 

D. B. McCormick. Sep 90, 196p Rept no. AFIT/ 
GEM/DEE/90S-11 


Thermal storage is a technology that shifts the electri- 
cal demand for air conditioning from on-peak to off- 
peak periods. This is accomplished by chilling a stor- 
age medium during off-peak periods, storing this 
medium in an insulated container, and using it during 
on-peak periods to provide cooling. The result of this 
action is a lowered electric bill. This study approaches 
this issue from both a qualitative and a quantitive stand 
point. The qualitative portion addresses the general 
validity and effectiveness of thermal storage. The 
quantitative portion determines the ific market po- 
tential of packaged ice thermal storage systems for the 
51 CONUS bases studied based on three initial cost 
scenarios. (JS) 
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DE89009514/GAR PC A14/MF A02 
Solar Energy Research Inst., Golden, CO. 


Results of wees tests for open-cycle OTEC 
components ones ing with seawater. 

F. Zangrando, D. Bharathan, H. J. Green, H. F. Link, 
and B. K. Parsons. Sep 90, 317p SERI/TP-253-3561 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report presents comprehensive documentation of 
the experimental research conducted on a 
ocean thermal energy conversion (OC-OTEC) com; 
nents operating with seawater as a working fluid. 
results of this research are presented in the context of 
previous analysis and fresh-water testing; they provide 
a basis for understanding and predicting with confi- 
dence the performance of all components of an OC- 
OTEC system except the turbine. Seawater tests have 
confirmed the results that were obtained in fresh-water 
tests and predicted by the analytical models of the 
components. A sound technical basis has been estab- 
lished for the design of larger systems in which net 
power will be produced for the first time from OC- 
OTEC technology. Design and operation of a complete 
OC-OTEC system that produces power will provide 

ient confidence to warrant complete transfer of 
OC-OTEC technology to the private sector. Each com- 
ponents performance is described in a separate chap- 
ter written by the principal investigator responsible for 
technical aspects of the specific tests. Chapters have 
— indexed separately for inclusion on the data 

se. 
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DE91005540/GAR PC A03/MF A01 
International Fuel Cells Corp., South Windsor, CT. 
Molten carbonate cell technology improve- 
ment. Quarterly technical progress report No. 23 


for period — May 1990. 

Sep 90, 42p DOE/MC/23270-2923, FCR-11191 
Contract AC21-87MC23270 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the work performed under De- 
partment of Energy Contract AC21-87MC23270 durin: 
the period March 1, through May 30, 1990. The overall 
objective of this program is to define a competitive 
CG/MCFC power plant and the associated technology 
development requirements and to develop an im- 
proved cell configuration for molten carbonate fuel 
cells which has improved performance, has reduced 
cell creep and electrolyte management consistent with 
40,000 hour projected life, reduces existing cell cost, 
and is adaptable to a range of power plant applica- 
tions. The 8-ft(sup 2) 20-cell, 25-kW stack assembly 
and installation in the test facility were completed. 
Testing of the stack was started and 896 hours of test 
time were reached. Manifold seal development fo- 
cused on a seal to reduce electrolyte transport and 
test rigs were initiated for shunt current and seal leak- 
age evaluation. Development on sheet metal parts 
was initiated with focus on improved aluminization for 
separator plate corrosion protection and nickel clad 
stainless steel for the anode current collector. Devel- 
opment of porous parts was initiated with focus on an 
alternative binder for the electrodes. Design of a labo- 
ratory scale continuous debinding oven was complet- 
ed. Development of an improved material blend for the 
matrix was also initiated. 19 figs., 2 tabs. 
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DE91006393/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Thermal-hydraulic model of a solid-oxide fuel cell. 
S. Ahmed, and R. Kumar. 1990, 28p CONF-901155- 


5 

Contract W-31109-ENG-38 

American Institute of Chemical Engineers fall annual 
meeting, Chicago, IL (USA), 11-16 Nov 1990. Spon- 
sored by Department of Energy, Washington, DC. 


A mathematical model has been developed to simu- 
late the electrochemistry and thermal hydraulics in a 
monolithic solid oxide fuel cell (MSOFC). Dividing a 
single cell layer into a number of nodes, the model sets 
up the steady-state heat and mass transfer equations 
for each node in a cell layer. Based on the average 
thermal and compositional conditions at each node 
and a specified cell voltage, the model calculates the 
Nernst potential and the resultant current, heat gen- 
eration, and heat removal rates at each node. These 
calculations yield the temperature and the fuel and oxi- 
dant compositions and partial pressure matrices for 
the entire cell. The simulation also provides related 
performance data for the fuel cell stack, such as 
energy efficiency, fuel utilization, and power density. 





panda y can be yee to —— operation with dif- 
ler gases, such as ogen, coal , and 
methanol reformate. A mathematical mnodal aah as 
this can be used to examine the effects of changing 
one or more of various design variables to 
evaluate the effectiveness of fabrication improve- 
ments in technology development. In the design 
phase, the model can be used to determine the size of 
the stack that will be required for a o— power rating 
and to make design decisions regarding structure-spe- 
cific parameters, such as the thicknesses of the 
anode, electrolyte, cathode, and interconnect layers 
and dimensions of the flow channels in the anode and 
the cathode. The model can also be helpful to the fuel 
cell system operator. For example, given a particular 
stack, the most favorable operating conditions can be 
determined by determining a priori the effects of alter- 
ing process variables, such as flow rates and feed con- 
ditions. 6 refs., 12 figs., 3 tabs. 
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DE$1006406/GAR PC A03/MF A01 

Argonne National Lab., IL. 

Design and cost of near-term OTEC piants for the 
of desalinated water and electric 


wer. 
fF Rabas, C. Panchal, and L. Genens. 1990, 19p 
CONF-901194-9 

Contract W-31109-ENG-38 

American Society of Mechanical _— (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
ee by Department of Energy, Washing- 
ton, DC. 


There currently is an increasing need for both potable 
water and power for many islands in the Pacific and 

lbbean. The Ocean Thermal Energy Conversion 
(OTEC) technol fills these needs and is a viable 
option because of the unlimited supply of ocean ther- 
mal — for the ee of both desalinated 
water and electricity. The OTEC plant design must be 
flexible to meet the product-mix demands that can be 
very different from site to site. This paper describes 
different OTEC plants thet can supply various mixes of 
desalinated water and vapor -- the extremes bei 
either all water and no power or no water and a 
power. The economics for these plants are also pre- 
sented. The same flow rates and pipe sizes for both 
the warm and cold seawater streams are used for dif- 
ferent plant designs. The OTEC plant designs are 
characterized as near-term because no major techni- 
cal issues need to be resolved or demonstrated. The 
plant concepts are based on DOE-sponsored experi- 
ments dealing with power systems, advanced heat ex- 
changer designs, corrosion and fouling of heat ex- 
change surfaces, and flash evaporation and moisture 
removal from the vapor using multiple . In addi- 
tion, the mature multistage flash evaporator technolo- 
gy is incorporated into the plant designs were appropri- 
ate. For the supply and discharge warm and cold un- 
certainties do exist because the required pipe sizes are 
pes than the maximum currently deployed -- 40-inch 
high-density polyethylene pipe at Keahole Point in 
Hawaii. 30 refs., 6 figs., 8 tabs. 
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DE$1006447/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Mechanical and 
Aerospace Engineering. 

Historical development of the windmill. 

D. G. Shepherd. 90, 45p DOE/NASA-5266-2, 
NASA-CR-4337 

Contract Al01-76ET20320 

Sponsored by Department of Energy, Washington, DC. 


Throughout history, windmill technol represented 
the highest levels of development in those technical 
fields we now refer to as mechanical engineering, civil 
engineering, and aerodynamics. This report describes 
key stages in the technical development of windmills 
as prime movers -- from antiquity to construction of the 
well-known Smith-Putnam wind turbine generator of 
the 1940’s, which laid the foundation for modern wind 
turbines. Subjects covered are windmills in ancient 
times; the vertical-axis Persian windmill; the horizontal- 
axis European windmill (including both post mills and 
tower mills); technology improvements in sails, con- 
trols, and analysis; the American farm windmill; the 
transition from windmills to wind turbines for generat- 
ing electricity at the end of the 19th century; and wind 
turbine development in the first half of the 20th centu- 
ry. 43 refs. 
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DE91006793/GAR PC A04/MF A01 


anon State Univ., Bozeman. Electronics Research 


Computer controlied MHD power consolidation 
and pulse Final technical 
py oe October 1987: 1990. 

. Johnson, K. Marcotte, and M. Donnelly. 1990, 63p 
DOE/PC/79680-T4, ERL-290666-3 
Contract AC22-87PC79680 
Sponsored by Department of Energy, Washington, DC. 


assumed to be a Faraday connected MHD 

which may be viewed as a multi-terminal 

and is simulated for the of this demonstration 
by a set of dc power This consolidation/in- 
version (Cl), process will be referred to 

as Pulse Synthesis 


consisting of 
block f aac pe 
s fora prototype 
report peri summarizes the accomplishi 
and covers the high points of the two year project. 6 
refs., 41 figs. 


128,365 
DE91741589/GAR PC A07/MF A01 
Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics _ rocuS ¢ esearch. 

lor LOCUS. (Operation optimiza- 
tion for LOCUS). 
J. Pedersen. 1989, 144p NEI-DK-464 
In Danish. 
U.S. Sales Only. 


purpose power 

ite wind power and 

luce electricity and iting in relation to 

temporal variations. LOCUS has been developed in 

order to use wind power and natural gas, biogas or 

other sources of renewable energy. The aim was to 

develope a program which, with different optimum 

control strategies, can be used as a tool for the estima- 
tion of the stochastic element. (CLS) 16 refs. 
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DE91745531/GAR PC A16/MF A02 
UKAEA Atomic Energy Research Establishment, Har- 


well (England). E Ti ras 

er study of power. 
1990, 352p ETSU-TID-4075 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The feasibility of tidal power generation in the United 
Ki m has been studied extensively over the past 
twelve years. These studies have shown that there are 
a number of estuaries on the west coast of England 
and Wales where tidal power could be built to 
lenerate clean, renewable electricity. Of , the 
nwy is one of the most promising. In April 1989 the 
Energy Technology Su Unit of the of 
Energy in conjunction with Trafalgar House Corporate 
Development Ltd commissioned this Feasibility Study 
with the objective of conducting a comprehensive ex- 
amination a bday ial for bs yn pre ae ate 
power in ‘stuary. scope 0 
was to include: - collection of data - Civil, Mechanical 
and Electrical Engineering Studies in connection with 
the barrage -hydraulic studies and energy output - en- 
vironmental studies -regional studies - economic as- 
omeert - recommendations for further work. 
(ai r). 
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DE91745533/GAR PC A06/MF A01 

UKAEA Atomic Energy Research Establishment, Har- 

well (England). Energy Technology Div. 
wall construction methods for the 


1990, Yo2p 'SU-TID-4083 
U.S. Sales Only. 


The objective of the study is to develop the sand 
island/diaphragm wall method of construction outlined 
in a previous study with specific reference to the two 
tidal power barrage sites under consideration in the 
Mersey in the United Kingdom, in sufficient detail to be 
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mental advertiages. in thie method onty upriver/ down: 
river diaphragm walls are to be moved to their next 
location after a short period of time. The piers create 


a small blockage of the river, The out of 
sities Salapaekeodtar ana citben ame 
adjacent piers i out behind bulkheads at a 
later stage, ina which keeps an 

amount of waterway open at all times. The 

study considers the Open Pier in detail 
relates it to the original concept. (author). 
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DE91746283/GAR 


PC AO5/MF A01 
Valtion Teknillinen Tutkimuskeskus, Fi . 
Oulun Osa 


ja 
Rock cavern heat storage in 
Seesinn bs Guvehaengnadiee>alimameceiae 


the storage’ 
. Sipilae, J. Tervo, and P. Lindstroem. Sep 90, 77p 
- -706, ISBN 951-38-3788-2 
In Finnish. The report is apart of the NEMO Research 


: 


it 
fea 


ee 


works costs, 
J. Ritola. Jun 90, 69p VTT- -690, ISBN 951-38- 
3712-2 


In Finnish. The report is apart of the Nerno Research 
Programme. 
U.S. Sales Only. 


This paper discusses the converting of a storage 
cavern for industrial into heat st . The 


storage are, in the second year of oper- 
in seasonal storage and about 14% in com- 
seasonal and short-term storage of the loaded 
. The biggest rock engineering alterations of the 
are the reinforcements of the roof and walls of 
cavern. The additional reinforcement secures the 
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safety of the workers inside the cavern during the alter- 
ations and prevents the possible loosening of blocks 
and scaling of the rock surface caused by the heat 
load during the use of the storage. Alterative 2 de- 
scribes converting the petro! storage into heat storage 
without anybody working inside the cavern. The neces- 
sary tubing for charging and discharging of heat is built 
from the ground surface. The investment costs for the 
heat storage in the cost level of the year 1988 are FIM 
13 million in the alternative 1 including reinforcement 
work and FIM 9.5 million in alternative 2. The computer 
simulations show that the annual yield of the heat stor- 
age is FIM 2 million. The pay-off time for the heat stor- 
age is with a real interest of 5% about 8 years in alter- 
native 1 and about 5 years in alternative 2. 


128,370 

N91-15137/3/GAR PC A04/MF A01 
echnische Univ. Berlin (Germany, F.R.). 

Bewegungsgieichuengen von Windturbinen MIT 

Elastischen Fiuegein Wino Equations for Wind 

Turbines with Elastic W' ings). 

Bice Feb 90, 51p ILR-MITT-237(1990), ETN-91- 


8502 
lll DFG-GA-187/24-1 
Text in German. 


The wing elasticity was obtained, — the finite ele- 
ment method. Many elastic degrees of freedom were 
allowed. As an alternative to the oy method, the 
principle of virtual works was used. The air forces were 
to be taken into account at a later stage of the project. 
The displacements, velocities, accelerations, and the 
virtual displacements at any point of the wing were de- 
rived, using the transformation method. Symbolical ex- 
pressions were forces constituted for the forces of 
gravity, structural damping forces, rigidity forces and 
weight of the wing. The mass matrix, gyroscope matrix 
and the weight vectors, centrifugal forces vectors, and 
angular acceleration vectors were symbolically pro- 
om. The application of these wing matrixes and 

poy Lege according to the virtual works principle, 
to the complete system matrix formed by gondola/ 
hub, springs and dampeners, amounted to the com- 
plete, nonlinear, periodical, time variant differential 
motion equations of the system with an elastical wing. 
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PAT-APPL-7-503 486/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Small Particle Selective Emitter. 

Patent Application. 

D. L. Chubb. Filed 30 Mar 90, 14p N91-13802/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to a small particle selective emit- 
ter for converting thermal energy into narrow band ra- 
diation with high efficiency. The small particle selective 
emitter is used in combination with a photovoltaic array 
to provide a thermal to electrical energy conversion 
device. An energy conversion apparatus of this type is 
called a thermo-photovoltaic device. In the first em- 
bodiment, small diameter particles of a rare earth 
oxide are suspended in an inert gas enclosed between 
concentric cylinders. The rare earth oxides are used 
because they have the desired property of large emit- 
tance in a narrow wavelength band and small emit- 
tance outside the band. However, it should be empha- 
sized that it is the smaliness of the particles that en- 
hances the radiation property. The small particle se- 
lective emitter is surrounded by a photovoltaic array. In 
an alternate embodiment, the small particle gas mix- 
ture is circulated through a thermal energy source. 
This thermal energy source can be a nuclear reactor, 
solar receiver, or combustor of a fossil fuel. 


128,372 
PBS1-161273/GAR PC A07/MF A01 
Johnson Matthey, Wayne, PA. 

Development of a Low Temperature Catalytic 
Combustor for Small Gas Turbine Applications. 
Final Report, March 1988-April 1989. 

M. Kosanovich, and M. Wyatt. Oct 90, 129p GRI-90/ 
0339 

Contract GRI-5087-293-1565 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the program, which was funded by the 
Gas Research Institute, was to develop a catalytic 
combustion system for use with a 50 kw gas turbine 
cogeneration unit (Advanced Energy System). A com- 
bustor catalyst was developed based on a stabilized 
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palladium formulation and supported on a thermally 
durable, high surface area alumina support. A lanth- 
ana-stabilized, high surface area alumina was identi- 
fied which maintained 90-100 sq m/g following 2500 
hours of exposure to 1800 F. A metal monolith was 
utilized as the substrate and was constructed of a high 
temperature, oxidation resistant, aluminized ferritic 
stainless steel. Subscale combustion experiments 
demonstrate the combustor catalyst maintains greater 
than 99.7% combustion efficiency for 500 hours at a 
gas hourly space velocity of 64,000. A full-scale com- 
bustion unit has been designed and fabricated to dem- 
onstrate the technology on a cornmercial scale. Short- 
term experiments in the full-scale unit reveal favorable 
agreement with subscale data. 


Policies, Regulations & Studies 
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DE90000379/GAR PC A04/MF A01 
Solar Energy Research Inst., Golden, CO. 
——— of energy conservation: Success 


DOE/CH/10093-83 
2-83CH10093 
Sponsored by Department of Energy, Washington, DC. 


The Department of Energy’s (DOE) Office of Conser- 
vation and Renewable Energy proudly presents this 
—— of some its most successful projects and ac- 
tivities. The projects included in this document have 
made significant contributions to improving energy effi- 
ciency and fuel flexibility in the United States. The 
energy savings that can be realized from these 
projects are considerable. Americans have shown an 
impressive ability to reduce ene "oy consumption since 
1973. Studies show that 34 quadrillion Btus (quads) of 
energy were saved in 1988 alone as a result of energy 
conservation and other factors. These savings, worth 
approximately $180 billion, represent more energy 
than the United States obtains from any other single 
source. The availability of new, energy-efficient tech- 
nologies has been an important ingredient in achieving 
these savings. Federal efforts to develop and commer- 
cialize energy-saving technologies and processes are 
a part of the reason for this progress. Over the past 10 
years, DOE has carefully invested more than $2 billion 
in hundreds of research and development (R&D) 
projects to ensure the availability of advanced technol- 
ogy in the marketplace. These energy-efficient 
projects are carried out through DOE’s Office of Con- 
servation and Renewable Energy and reflect opportu- 
nities in the three energy-consuming, end-use sectors 
of the economy: buildings, transportation, and industry. 
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DE91004903/GAR 

Oak Ridge National Lab., TN. 
DOE-Nuclear oes § Standards Program annual 
assessment, FY 

Progress rept. 

D. L. Williams. Nov 90, 22p ORNL/NSP-90/8 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


To meet the objectives of the programs funded by the 
Department of a (DOE)-Nuclear Energy (NE) 
Technol Support yo Amy the Performance As- 
surance Project Office (PAPO) administers a nuclear 
standards program and related activities and fosters 
the development and application of standards. This 
standards program is carried out in accordance with 
the principles in DOE Order 1300.2, Department of 
Energy Standards Program, December 18, 1980. The 
purposes of this effort, as set forth in three subtasks, 
are to (1) manage the NE Standards Program, (2) 
manage the development and maintenance of NE 
standards, and (3) operate an NE Standards Informa- 
tion Program. This report assesses the Performance 
Assurance Project Office (PAPO) activities in terms of 
the objectives of the Department of Energy-Nuclear 
Energy (DOE-NE) funded programs. To meet these 
objectives, PAPO administers a nuclear standards pro- 
gram and related activities and fosters the develop- 
ment and application of standards. This task is carried 
out in accordance with the principles set forth in DOE 
Order 1300.2, Department of Energy Standards Pro- 
gram, December 18, 1980, and E memorandum, 
Implementation of DOE Orders on Quality Assurance, 
Standards, and Unusual Occurrence Reporting for Nu- 
clear Energy Programs, March 3, 1982, and with guid- 
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ance from the DOE-NE Technology Support Pro- 
grams. 1 tab. (JF) 
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DE91004994/GAR PC A18/MF A03 
Department of Energy, Washington, DC. Office of 
Codes and Standards. 

Technical support document: Energy conservation 
standards for consumer products: Dishwashers, 
clothes washers, and clothes dryers including: En- 
vironmental impacts; regulatory impact analysis. 
Dec 90, 405p DOE/CE-0299P 

Contract AC03-76SF00098 


The Energy Policy and Conservation Act as amended 
(P.L. 94-163), establishes energy conservation stand- 
ards for 12 of the 13 types of consumer products spe- 
cifically covered by the Act. The legislation requires 
the Department of Energy (DOE) to consider new or 
amended standards for t and other types of prod- 
ucts at specified times. This Technical Support 

ment presents the methodology, data and results from 
the analysis of the energy and economic impacts of 
standards on dishwashers, clothes washers, and 
clothes dryers. The economic impact analysis is per- 
formed in five major areas: An Engineering Analysis, 
which establishes technical feasibility and product at- 
tributes including costs of design options to improve 
appliance efficiency. A Consumer Analysis at two 
levels: national agg) garegate impacts, and impacts on in- 
dividuals. The national aggregate impacts include fore- 
casts of appliance sales, efficiencies, energy use, and 
consumer expenditures. The individual impacts are 
analyzed by Life-Cycle Cost (LCC), Payback Periods, 
and Cost of Conserved Energy (CCE), which evaluate 
the savings in operating expenses relative to increases 
in purchase price; A Manufacturer Analysis, which pro- 
vides an estimate of manufacturers’ response to the 
proposed standards. Their response is quantified by 
—— in several measures of financial performance 
for a firm. An Industry Impact Analysis shows financial 
and competitive impacts on the appliance industry. A 
Utility Analysis that measures the impacts of the al- 
tered energy-consumption patterns on electric utilities. 
A Environmental Effects analysis, which estimates 
changes in emissions of carbon dioxide, sulfur oxides, 
and nitrogen oxides, due to reduced energy consump- 
tion in the home and at the power pliant. A Regulatory 
Impact Analysis collects the results of all the analyses 
into the net benefits and costs from a national per- 
spective. 47 figs., 171 tabs. (JF) 
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DE91005051/GAR PC AOS/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Residential fuel choice in the Pacific Northwest. 

A. D. Lee, J. E. Englin, and S. A. Harkreader. Feb 
89, 98p PNL-6650 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


In 1983, the Northwest Power Planning Council (Coun- 
cil) issued Model Conservation Standards (MCS) de- 
signed to improve the efficiency of electrically heated 
buildings. Since then, the standards have been adopt- 
ed by numerous local governments and utilities. The 
Bonneville Power Administration (Bonneville) has 
played an active role in marketing residential energy 
efficiency improvements through the Super Good 
Cents Program (SGCP) and encouraging the adoption 
and implementation of the MCS as local codes through 
the Early Adopter Program (EAP). Since the inception 
of the MCS, however, questions have arisen about the 
effect of the code and programs on the selection of 
heating fuels for new homes. Recently, Bonneville has 
proposed a gradual reduction in the incentive levels 
under these two programs prior to 1995 based on sev- 
eral assumptions about the market for MCS homes: 
builder costs will decline as builders gain experience 
building them; buyers will seek out MCS homes as 
their appreciation for their lower J costs and 
greater comfort increases; and the resale market will 
increasingly reflect the greater quality of MCS homes. 
The growing availability of data from several jurisdic- 
tions where the MCS have been implemented has re- 
cently made it possible to begin assessing the effect of 
the MCS programs on residential fuel choice and eval- 
uating assumptions underlying the programs and Bon- 
neville’s plans to revise them. This study is the first 
such assessment conducted for Bonneville. 
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DE91005276/GAR PC A04/MF A01 





Department of Ener: nergy Washington, DC. Office of 


Energy Markets and 
Sapiens a0 Milas: de bie: an-tho-cupact at 
Alaskan crude oil: Price and trade impacts. 

26 Jun 90, 59p SR/EMEU-90-3 


This study addresses the issue of the ban on exports 
of Alaskan crude oil. At present almost all crude oil 
production from Alaska must be sold in the United 
States, i.e., it may not be exported. This study exam- 
ines the impact, mainly on the West Coast, of eliminat- 
ing this export restraint. The study concentrates on 
two time periods. These are 1988, the most recent 
year for which complete data are available, and 1995, 
a year in which Alaskan production is projected to be 
substantially less than at present. This is the Energy 
Information Administration's (ElA’s) second report on 
this su’ The first was released earlier -in 1990. 
They di er principally i in the years for which results are 
presented and in the models used to generate quanti- 
tative results. The first report was limited to 1988. The 
quantitative results for that year were based on use of 
a single region model and therefore did not take into 
account petroleum interactions among all areas of the 
world. Because of this limitation, quantitative results 
were limited to Alaskan crude oil prices. All other price 
and trade flow results were qualitative. In contrast, the 
present report covers both 1988 and 1995. The quanti- 
tative results are generated with use of a more com- 
prehensive model, one which does take into account 
——— interactions among all areas of the world. 

he model-generated results cover both crude and 
product prices as well as petroleum trade flows. The 
quantitative results in the present report therefore su- 
persede those in the first, although both sets are gen- 
erally consistent. 
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DE91006458/GAR 
Argonne National Lab., IL. 
Automating operations at the National Energy 
Software Center. 

CE a and L. R. Eyberger. 1990, 16p 
CONF-9010304-1 

Contract W-31109-ENG-38 

Annual office information management conference 
(10th), New Orleans, LA (USA), 24-26 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The National 7 Software Center (NESC) is the 
US Department of Energy’s (DOE) software exchange 
and information center operated by Argonne National 
Laboratory for the DOE Office of Scientific and Techni- 
cal Information. Software exchange and information 
center activities for the US Nuclear Regulatory Com- 
mission (NRC) are carried out with support from the 
NRC. In addition to information services, the Center 
offers two products--the program abstract and the pro- 
gram “‘package.” The abstract describes a computer 
program or data compilation, the problem it is intended 
to solve, the hardware required, and the material con- 
tained in the program package. The program “pack- 
age” consists of the computer media containing the 
software and auxiliary files and machine-readable or 
hard-copy documentation. This paper discusses auto- 
mating operations of the center. 
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DE91006725/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Impact evaluation methods for the energy savings 


plan. 
G. E. Spanner, and S. Riewer. Sep 90, 23p PNL-SA- 
18275, CONF-9008 

Contract ACO06-76RL01830 
ACEEE summer study on ener 
ings, Pacific Grove, CA (USA), 26 Ai 
Sponsored by Department of Energy, Washington, DC. 


The Energy $avings Plan (ESP) is Bonneville Power 
Administration's (Bonneville) retrofit program for the 
industrial sector. The program pays incentives for 
energy conservation measures involving electrical 
energy efficiency improvements in manufacturing, 
processing, and refining industries. ESP is an out- 
growth br the Industrial Test Program and the Spon- 
sor-Designed Program, two programs offered by Bon- 
neville that involved installing energy conservation 
wee in industrial firms. This paper will describe 

the E$P program, discuss the first process evaluation 
findings, report the findings from a sample of four E$P 
project impact evaluations, and describe the tech- 
niques selected to evaluate the retrofits. The impact 
evaluations will provide a framework for assessing the 
energy savings achieved by the projects implemented 


effi b aempsryy fam build- 
p 1990. 


under the ESP. ioe probne CME oot care: 
uations will review , Net utility im- 
pacts, levelized costs, and “ ” The four E$P 
projects evaluated include: a waste heat recovery 
system for a food processing blancher, an energy 
management control system used to - 
ation, a variable speed drive for a fan motor in ah 

mill, og a sludge screw press for waste water treat- 
ment. 
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of E nr. Washington, DC. Energy Infor- 


mation Administra‘ 

Petroleum ees and profits in the 90 days follow- 
ing the invasion of Kuwait. 

Nov 90, 88p SR/OA-90-01 


For the third in the past 20 years the world has experi- 
enced an interruption in the flow of oil from the Persian 
Gulf. The Iraqi invasion of Kuwait on August 2, 1990, 
and shut down of Kuwait oil production capacity fol- 
lowed by the United Nations boycott of Iraqi oil re- 
moved 8 percent of the world’s oil . The result 
was a sharp increase in the process crude oil and 
petroleum products. These events raised numerous 
questions about the performance of energy markets 

firms. This report supplies a first answer for 


after more time has i i i 

its effects have had an opportunity to be = assimilat- 
ed. This report was ied by 
Henson Moore, Deputy 


fo gve Proper perspective on some ofthe More 
vexing issues which the invasion produced. 
Energy Information Administration (EIA) has be 
dressed many questions in this = By the way of 
summary these are the 10 most most frequently asked 
questions and EIA’s quick answers. The page refer- 
ences tell the reader where to look in the report for 
further explanation. These are not the only issues ad- 
dressed and EIA hopes that readers will be able to sat- 
isfy their curiosity about their own questions within the 
pages of this report. 
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DE91006905/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric power 1991. 


power monthly, Jani 
17 Jan 91, 200p DOE/ {A-0226(01/01) 


This publication provides monthly statistics at the na- 
tional, Census division, and state levels for ne et na 
tion, fuel consumption, fuel stocks, quantity quality 
of fuel, cost of fuel, electricity sales, and average reve- 
nue per kilowatthour of heme pry. Se sold. Data on net 
Seen are also displayed a‘ North American 
lectric Reliability Council (NERC) ve region level. Addi- 
tionally rey 5] and plant level information are pub- 
isned in the EPM on capability of new plants, net gen- 
eration, fuel consumption, fuel — aren and 
quality of fuel, and cost of fuel. 4 figs., 48 
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(Elaboration and pres- 
em for utilization of biomass in 
ish equipment and technology. 


Draft ). 

Jun 90, 73p NEI-DK-454 

In Danish and Portuguese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Danish Federation of Crafts and Smaller indus- 
tries has examined the market potentials in Pi 

for renewable energy equipment. The action for 
promotion of biomass was planned on the basis of 
wood fuel utilization. A symposium on was held 
in Lisbon, June 1990 and a pilot project is planned to 
start in January 1991 in Mirando do area. (CLS). 
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ENERGY 
Policies, Regulations & Studies 


AEA T: 


, Risley (England). 
of electricity-saving. (in the USA 


and West Germany). 

1990, 18p Risley-Trans-6014 

Trapt orn German illegible 
in microfiche products. Bae 


pig nar thee 9 sree the tn 

relating to a small electricity appli- 

ances in the USA and the Fedorl Repu of Serme 
. The appliances concerned are: an economy lamp 

a naan ett Se Cove eer aes pen ta. ao 
and a high efficiency refrigeration unit ( 





case, which corresponds 
saving of more than 27 000 kWh annually in total. The 
peg pares yee ey abt. FIM 7000 annual- 
, was refund the investments for the IR 
Cenenage GARE 9 hear tensile. Sen enmmah deaiay 
in Finnish storehouses is about 140 GWh, which corre- 


DE91746275/GAR PC A06/MF A01 
pam | of Trade and Industry, Helsinki (Finland). 


luorkivi, and S. Martens. 1990, 124p KTM/E-B- 
72. ISBN 951-47-2932-3 


ay ae eee Cae 
servation from a number of countries. The aim has 
conserva- 
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PB91-158659 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Office of Energy-Related Inventions. 

Evaluation of Building Systems Inventions. 

Final rept. 

J. S. Dhillon, and T. A. Coultas. 1986, 4p 

Pub. in Proceedings of Conference on Energy: An Inte- 
grated Approach, Chattanooga, TN., April 30-May 2, 
1986, p97-100. 


One part of the United States Federal Nonnuclear 
Energy Research and Development Act of 1974 di- 
rects the National Bureau of Standards (NBS) to evalu- 
ate all promising nonnuclear energy-related inventions 
for the purpose of obtaining direct grants for their de- 
velopment from the Department of Energy (DOE). The 
program provides an rtunity for independent in- 
ventors and small businesses to obtain Federal assist- 
ance in developing and commercializing their inven- 
tions. 
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PB91-960102/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference Spe- 
cial Report. National Energy Strategy: The Bush 
Administration Plan. 

Manual. 

25 Feb 91, 6p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


The long-awaited national energy strategy unveiled 
Feb. 20 by President Bush seeks to spur greater effi- 
ciency and competition within the energy sector, 
expand the fuel and technology choices available to 
the nation and improve energy research and develop- 
ment. Central to the strategy is a two-pronged aim of 
boosting domestic oil production by 3.8 million barrels 
a day while reducing demand by 3.4 million barrels a 
day by the year 2010. Major efforts to develop and pro- 
mote new perairipes for recovering oil from the 
ground, coupled with increased use of automobiles 
that run on fuels other petroleum-based products, are 
the cornerstones of these twin goals. The 214-page 
strategy, the product of nearly 19 months of effort in- 
volving hearings across the country, thousands of 
pages of testimony and an intense tug-of-war within 
the Bush administration, offers dozens of proposals 
that would transform the way the nation produces, 
transports and uses energy. Its release comes at a 
time when the Persian Gulf War and the role played by 
oil in that conflict have focused public attention on the 
importance of easing America’s growing dependence 
on petroleum imports. 


Subscription 
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Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference 
Floor Brief. Dire Emergency Supplemental Appro- 
priations for Fiscal 1991. 

Manual. 

6 Mar 91, 4p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


The House Appropriations Committee Tuesday adopt- 
ed two supplemental appropriations bills to meet un- 
foreseen expenses for the fiscal year that ends Sept. 
30, mostly related to the war in the Persian Gulf. One 
bill is devoted entirely to military costs associated with 
Operation Desert Shield/Desert Storm. The second 
bill, HR 1281, is a $4.1 billion catch-all measure that 
also includes a number of environmental and natural 
resource provisions, including $482.5 million for 
Energy Department nuclear weapons plants-the bulk 
of it for waste cleanup-and $30 million for the federal 
Bureau of Reclamation to help ease the effects of the 
drought in the West. Another $46.9 million would go 
toward salaries and other expenses at the Agricultural 
Stabilization and Conservation Service. In addition, the 
bill would provide nearly $2.8 million to the National 
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Oceanic and Atmospheric Administration, primarily for 
its role in responding to massive oil spills in the Persian 
Gulf reportedly caused by Iraqi sabotage and allied 
bombing. 
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Los Alamos National Lab., NM. 

Peats of Costa Rica. Volume 1, Executive summa- 


CR. Thayer. Jan 91, 57p LA-11889-MS-Vol.1 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


Peat has been identified in Cost Rica, and an econom- 
ic analysis of energy applications for peat has been 
done. About 1000 km(sup 2) of Cost Rica has the po- 
tential of being covered by peat. The Talamanca 
Mountains and the northeastern plains contain most of 
the Costa Rican peat. Specific bogs have been identi- 
fied by the Medio Queso River in north-central Costa 
Rica and near El Cairo, Moin, and the Limon airport in 
northeastern Costa Rica. The Medio Queso bog, 
which is supplying peat for use as a carrier for nitro- 
gen-fixing bacteria, and the El Cairo bog, which has 
been identified as a source of horticultural peat for 
nearby ornamental plant farms, are of special interest. 
The economics of three energy applications of peat 
were examined -- as a fuel in large boilers, as a fuel in 
small boilers, and as an oil substitute in a cement 
plant. A facility using coal would have the same total 
costs as one using peat if coal prices were $45 and 
$30 per metric ton y bee for large boilers and a cement 
plant, respectively). A facility using Bunker C or diesel 
would have the same total cost as one using peat if oil 
prices were $0.11, $0.08, and $0.06 per liter (used for 
large boilers, small boilers, and a cement plant, re- 
spectively). In all three cases, the costs for peat were 
comparable or less than the costs for coal and oil at 
1987 prices. 6 refs., 8 figs. 
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DE91006616/GAR 

EG and G Idaho, Inc., idaho Falls. 
Alaska oil and gas: Energy wealth or vanishing op- 
portunity. Final report. 

C. P. Thomas, T. C. Doughty, D. D. Faulder, W. E. 
Harrison, and J. S. Irving. Jan 91, 289p DOE/ID/ 
01570-H1 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The purpose of the study was to systematically identify 
and review (a) the known and undiscovered reserves 
and resources of arctic Alaska, (b) the economic fac- 
tors controlling development, (c) the risks and environ- 
mental considerations involved in development, and 
(d) the impacts of a temporary shutdown of the Alaska 
North Slope Oil Delivery System (ANSODS). 119 refs., 
45 figs., 41 tabs. 
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Utah Univ. Research Inst., Salt Lake City. 

Definition of Stratigraphic Heterogeneity Using 
Borehole | ing: The Application of the Statisti- 
cal Curvature Analysis Technique. Phase 1 Mile- 
stone Report, November 1989-November 1990. 

D. L. Nielson, C. A. Bengtson, J. B. Hulen, M. A. 
Chan, and S. J. Lutz. Jan 91, 305p ESL-90019-PR, 
GRI-91/0004 

Contract GRI-5089-260-1855 

Prepared in cooperation with Utah Geological and Min- 
eral Survey, Salt Lake City. Sponsored by Gas Re- 
search Inst., Chicago, IL. 


Outcrop investigations in the Cretaceous Ferron Sand- 
stone in Utah have shown that sedimentary bounding 
surfaces can be represented as a series of planar and 
curviplanar shapes. The statistical curvature analysis 
technique (SCAT), which has been widely applied in 
the interpretation of geologic structures, provides sta- 
tistically valid geometric descriptions of bedding ar- 
rangements and can be used to identify depositional 
environments on the basis of bedding orientation data. 
Dip, azimuth, transverse, and longitudinal components 
of bounding surface orientations are plotted as a func- 
tion of depth in a well or stratigraphic section. The pro- 
cedure is shown to accurately differentiate stratigraph- 


ic units recognized in the field. In addition, the variance 
of the distribution of dip angle is an indicator of the 
energy of the depositional environment and the azi- 
muth component of dip documents fluid flow direc- 
tions. The bulk curvature of sedimentary structures is 
similar to folds and can be shown by plots of dip versus 
azimuth and plar tangent diagrams. These plots are 
useful in identifying sedimen structures from the 
bedding orientation data. The SCAT method shows 
the promise of significantly improving stratigraphic in- 
terpretation using borehole imaging techniques. 
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Solar Energy Research Inst., Golden, CO. 
Solar reflector soiling pattern distributions and re- 


flectance measurement requirements. 

K. Kidney. Oct 90, 32p SERI/TP-255-3369 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
aan. Original copy available until stock is exhaust- 


Short-term specular reflectance losses from optical 
surfaces used in the collection or concentration of 
solar energy results in significant reduction of these 
systems’ output. Losses range from 0.1% to 1.0% per 
day, approaching asymptotes of 25% to 60% for peri- 
ods greater than one year, depending onsite and 
season. To appropriately assess the value of a particu- 
lar location for the production of power, consideration 
of the rates of soiling and strategies to minimize losses 
resulting from soiling must be considered. Strategies 
for measuring the optical performance of reflector ma- 
terials to a specified degree of accuracy have been 
developed, according to the types of soiling patterns 
observed. It was found most soiling occurs with the 
accumulation of particulates in spots of different sizes, 
and the spot sizes follow a lognormal distribution. For 
most practical situations, it was determined that 10 
measurements with a 1-cm-diameter beam are 
enough to place the average value within 3% of the 
true value, with a confidence level of 95%. 
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Solar Energy Research Inst., Golden, CO. 

Influences of atmospheric conditions and air mass 
on the ratio of ultraviolet to total solar radiation. 
C. J. Riordan, R. L. Hulstrom, and D. R. Myers. Aug 
90, 31p SERI/TP-215-3895 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The technology to detoxify hazardous wastes using ul- 
traviolet (UV) solar radiation is being investigated by 
the DOE/SERI Solar Thermal Technology Program. 
One of the elements of the technology evaluation is 
the assessment and characterization of UV solar radi- 
ation resources available for detoxification processes. 
This report describes the major atmospheric variables 
that determine the amount of UV solar radiation at the 
earth’s surface, and how the ratio of UV-to-total solar 
radiation varies with atmospheric conditions. These 
ratios are calculated from broadband and spectral 
solar radiation measurements acquired at SERI, and 
obtained from the literature on modeled and measured 
UV solar radiation. The following sections discuss the 
atmospheric effects on UV solar radiation and provide 
UV-to-total solar radiation ratios from published stud- 
ies, as well as measured values from SERI’s data. A 
summary and conclusions are also given. 
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DE91002115/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

Research on stable, oe etm a la rea 
amorphous silicon based modules-Task B. Final 
— report, 1 March 1989-28 February 
Progress rept. 

K. W. Mitchell, and D. R. Willet. Oct 90, 40p SERI/ 
TP-211-3967 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 





This report documents progress in developin Le 
stable, high- efficiency, four-terminal hybrid ta 
module. The module consists of a semi-transparent, 
thin-film silicon:hydrogen alloy (TFS) top circuit and a 
copper indium diselenide (CulnSe(sub 2)) bottom cir- 
cuit. Film deposition and patterning processes were 
successfully extended to 0.4-m(sup 2) substrates. A 
33.2-W (8.4% efficient) module with a 3970-cm(sup 2) 
aperture area and a white back reflector was demon- 
strated; without the back reflector, the module pro- 
duced 30.2 W (7.6% efficient). Placing a laminated, 
31.6-W, 8.1%-efficient CulnSe(sub 2) module under- 
neath this TFS module, with an air gap between the 
two, produces 11.2 W (2.9% efficient) over a 3883- 
cm(sup 2) aperture area. Therefore, the four-terminal 
tandem power output is 41.4 W, translating to a 10.5% 
aperture-area_ efficiency. Subsequently, a 37.8-W 
(9.7% aperture-area efficiency) CulnSe(sub 2) module 
was demonstrated with a 3905-cm(sup 2) aperture 
area. Future performances of single-junction and 
tandem modules of this size were modeled, and pre- 
dicted power outputs exceed 50 W (13% efficient) for 
CulnSe(sub 2) and 65 W (17% efficient) for TFS/ 
CulnSe(sub 2) tandem modules. 
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Sandia National Labs., Albuquerque, NM. 

Solar reforming of methane in a direct absorption 
catalytic reactor on a parabolic dish. 1, Test and 
analysis. 

J. F. Muir, R. E. Hogan, R. D. Skocypec, and R. 
Buck. 1990, 19p SAND-90-2674C, CONF 910318-13 
Contract AC04-76DP00789 

ASME-JSME international solar energy conference 
(13th), Reno, NV (USA), 17-22 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


The concept of solar driven chemical reactions in a 
commercial-scale volumetric receiver/reactor on a 
parabolic concentrator was successfully demonstrated 
in the CAtalytically Enhanced Solar Absorption Re- 
ceiver (CAESAR) test. Solar reforming of methane 
(CH(sub 4)) with carbon dioxide (CO(sub 2)) was 
achieved in a 64-cm diameter direct absorption reactor 
on a parabolic dish capable of 150 kW solar power. 
The reactor was a catalytic volumetric absorber con- 
sisting of a multi-layered, porous alumina foam disk 
coated with rhodium (Rh) catalyst. The system was op- 
erated during both steady-state and solar transient 
(cloud passage) conditions. The total solar power ab- 
sorbed reached values up to 97 kW and the maximum 
methane conversion was 70%. Receiver thermal effi- 
ciencies ranged up to 85% and chemical efficiencies 
peaked at 54%. The absorber performed satisfactorily 
in promoting the reforming reaction during the tests 
without carbon formation. However, problems of 
cracking and degradation of the porous matrix, nonuni- 
form dispersion of the Rh through the absorber, and 
catalyst deactivation due to sintering and possible en- 
capsulation, must be resolved to achieve long-term 
operation and eventual commercialization. 17 refs., 11 
figs., 1 tab. 
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Solar reforming of methane in a direct absorption 
catalytic reactor on a parabolic dish: 2, Modeling 
and analysis. 

R. D. Skocypec, R. E. Hogan, and J. F. Muir. 1991, 
38p SAND-90-2946C, CONF-910318-14 

Contract ACO04-76DP00789 

ASME-JSME international solar energy conference 
(13th), Reno, NV (USA), 17-22 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


The CAtalytically Enhanced Solar Absorption Receiver 
(CAESAR) experiment was conducted to determine 
the thermal, chemical, and mechanical performance of 
a commercial-scale, dish-mounted, direct catalytic ab- 
sorption receiver (DCAR) reactor over a range of 
steady state and transient (cloud) operating condi- 
tions. The focus of the experiment is on global per- 
formance such as receiver efficiencies and overall 
methane conversion; it was not intended to provide 
data for code validation. A numerical model was previ- 
ously developed to provide guidance in the design of 
the absorber. The one-dimensional, planar and 
steady-state model incorporates, the following energy 
transfer mechanisms: solar and infrared radiation, het- 
erogeneous chemical reaction, conduction in the solid 
phase, and convection between the fluid and solid 
phases. A number of upgrades to the model and im- 
proved property values are presented here. Model pre- 


dictions are shown to bound the experimental axial 
thermocouple data when experimental uncertainties 
are included. Global predictions are made using a 
technique in which the incident solar flux distribution is 
subdivided into flux contour bands. Model predictions 
for each band are then spatially integrated to provide 
global predictions such as reactor efficiencies and 
methane conversions. Global predictions are shown to 
compare well with experimental data. nap predic- 
tions for anticipated operating conditions suggest a 
further decrease in optical density at the front of the 
absorber inner disk may be beneficial. The need to 
conduct code-validation experiments is identified as 
essential to improve the confidence in the capability to 
predict large-scale reactor operation. 
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Solar Total Energy Project fi inal test report. 
Progress rept. 

R. F. Nelson, L. O. Abney, and M. L. Towner. Sep 
90, 53p SAND-90-7094 

Contract ACO4-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The Solar Total Energy Project (STEP), a cooperative 
— between the United States Department of 
(DOE) and Georgia Power Company (GPC) lo- 
at Shenandoah, Georgia, has undergone sever- 
p nea modifications based on experience from pre- 
vious operations and test programs. The experiences 
encountered were discussed in detail in the “Solar 
Total Energy Project Summary Report” completed in 
1987 for E. Most of the proposed changes dis- 
cussed in this report were installed and tested in 1987 
as part of two 15-day test ~~ (SNL Contract No. 
06-3049). However, several suggested changes 
were not completed before 1988. yeaens plant modifi- 
cations include a new distributed control system for 
the balance of plant (BOP), a fiber a optical communi- 
cations ring for the field control system, and new con- 
trol configuration reflecting the new operational proce- 
dures caused by the plant modifications. These modifi- 
cations were tested during a non-consecutive day test, 
and a 60-day field test conducted durin: he the autumn of 
1989. These test were partially funded by SNL under 
Contract No. 42-4859, dated June 22, 1989. Results of 
these tests and preliminary analysis are presented in 
this test summary report. 9 refs., 19 figs., 7 tabs. 
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Innovative point focus solar concentrator. Task 
2(b) topical Optical element evaluation. 

Feb 86, 32 E/AL/23711-2 

Contract FC04-85AL23711 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Acurex Corporation has a Cooperative Agreement with 
the United States Department of Energy (DOE) to 
design, build and test a 15-meter diameter Innovative 
Point Focus Solar Concentrator. This report presents 
the results of the Phase | prototype reflective panel 
optical test. The approach selected for this test was a 
quick, simple, and relatively inexpensive evaluation of 
the first outer reflective panel produced. This approach 
represented a tradeoff between extent of results and 
test costs. The test measured the focal quality of the 
panel, and this result was then related to the focal 
quality of the complete dish assembly. 


128,399 

DE91734552/GAR PC A11/MF A02 
Nationaler Energie-Forschungs-Fonds, Basel (Swit- 
zerland). 

Application des methodes stochastiques: dimen- 
sionnement et regulation. Rapport detaille (1987- 
1989). (Application of stochastic methods: dimen- 
sioning and regulation. Detailed report (1987- 


bic 9 

artezzini, F. Bottazzi, and M. Nygard- 
Ferguson. 1990, 241p NEFF-349/FN-2.331-0.86-Det 
In French. 

U.S. Sales Only. 


This report deals with the application of stochastic 
methods for dynamic simulation and the stochastic 
Markov-simulation for the dimensioning of passive 
solar plants. The development of foreseeing regulation 
was performed by the aid of dynamic simulation. figs., 
tabs., 31 refs. 
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DE91 aap ny te 
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film 
7 La Torre. 1991, 37p CIEMAT-652 
n 


In a Solar Central Internal Film Receiver, the heat ab- 
sorbing fluid (a molten ritrate sat) flows in a thin fim 
down over the nonilluminated side of an absorber 
panel. S cnambens tae Gane ae, 
tained in complicated tube the receiver 
design is simpler than a conventional tube type receiv- 
or suaibigts inom cont tte anveveninamiaae 
er. The Internal Film Receiver can be considered as an 
alternative to the Direct Receiver, in the 
event that the current of the last one cannot 
be solved. It also describes the test facility which will 
wea ee 


128,401 

DE91744342/GAR PC A03/MF A01 
ENEA, Portici gS Centro Ricerche Fotovoltaiche. 
Pe pe 300 kW PV plant: Simple method to ana- 


pone ne 

. Sarno, S. Li Causi, F. and M. Guerra. 
May 90, 16p ETDE-! {T-90-91, CONF- ana he 
institute for Electrical and Electronics ngineers 
(IEEE) photovoltaic specialists conference een, = 
simmee, FL (USA), 21-25 May 1990, Paper present 
at the 21st IEEE photovoltaic specialists Sa 
(Orlando, 21-25 May 1990). 
U.S. Sales Only. 


The proposed simple method to illustrate and compare 
the performances of grid connected photovoltaic (PV) 
power stations is based on the introduction of some 
normalized parameters referring to data on system ef- 
ficiency, insolation, operation and maintenance. This 
paper provides a brief description of the suggested 
procedure and its application. Operating data on the 
300 kW ENEA (italian Commission for Alternative 
Energy Sources) Delphos plant are evaluated and il- 
lustrated. The plant reliability and system utilization are 
illustrated and discussed, together with maintenance 
data and energy production. 


128,402 

DE91744348/GAR PC A03/MF A01 
ENEA, ——_ oe Dipt. Fonti Alternative e Ri- 
sparmio 
Seanas cae voltaic plant. 

L. Barra, S. Li Causi, D. ‘0, and A. Sarno. Mar 
89, 20p ETDE-IT- 90-101, CONF-890340-1 
International conference on applications of solar and 
renewable energy: ASRE-2, Cairo (Egypt), 19-22 Mar 
1989, Paper presented at the international conference 
on applications of solar and renewable energy (Cairo, 
19-22 Mar 1989). 

U.S. Sales Only. 


The 300 kWp photovoltaic (PV) system that will consti- 
tute the second section of the Delphos plant is made 
up by three 100 kWp modular standard units _— 
parallel connected to the grid. In this paper, the 

array, the power conditioning unit and the overall 4 
tecture of the st standard unit are described and the rele- 
vant differences with respect to the first Delphos sec- 
tion are discussed. It is explained how the use of mod- 
ular standardized units allows a substantial reduction 
of construction, installation and operations costs. Fi- 
nally, a short evaiuation of the expected energy cost is 
presented. 


128,403 

N91-15306/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effect of Emitter Parameter Variation on the Per- 
formance of Heteroepitaxial Indium Phosphide 
Solar Cells. 

R. K. Jain, and D. J. Flood. Dec 90, —_ 
1.15:103619, E-5776, NASA-TM-103619 

Presented at the 21ST Photovoltaics Specialists Con- 
ference, Kissimmee, Fl, 21-25 May 1990; Sponsored 
by IEEE. 


Metallorganic chemical-vapor-deposited heteroepitax- 
ial indium phosphide (InP) solar cell experimental re- 
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sults were simulated by using a PC-1D computer 
model. The effect of emitter parameter variation on the 
performance of n(+)/p/p(+) heteroepitaxial InP/ 
GaAs solar cell was presented. The thinner and lighter 
doped emitters were observed to offer higher cell effi- 
ciencies. The influence of emitter thickness and minor- 
ity carrier Gitunion length op Sie cell eticlency with re- 
spect to dislocation density was studied. Het 

ial cells with efficiencies similar to present day homo- 
junction InP efficiencies (greater than 16 percent 
AMO) were shown to be attainable if a dislocation ~ 
sity lower than vgn 6)/sq cm could be achieved. A 
realistic optimized a study yielded InP solar cells 
of over 22 percent AMO efficiency at 25 C. 
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N91-15630/7/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Results of the 1990 NASA/JPL Balloon Flight Solar 
Cell Calibration Program 
B. E. Anspaugh, and R. S. Weiss. 15 Nov 90, 19p 
NAS 1.26:18 813, JPL-PUBL-90-52, NASA-CR- 
187813 

Contract NAS7-918 


The 1990 solar cell calibration balloon flight consisted 
Sonn two 0 Same, one on July 20, 1990 and the other on 
ber 6, 1990. A malfunction occurred during the 
flight, which resulted in a complete loss of data 
oa ‘ ee fall of the payload from 120,000 ft. After the 
tracker was rebuilt, and several solar cell modules 
were replaced, the payload was reflown. The Septem- 
ber flight was successful and met all the objectives of 
the program. Forty-six modules were ied to an alti- 
tude of 118,000 ft (36.0 km). Data telemetered from 
the modules was corrected to 28 C and to 1 a.u. The 
calibrated cells have been returned to the participants 
and can now be used as reference standards in simu- 
lator testing of cells and arrays. 


128,405 


PAT-APPL-7-495 969/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Thin Solar Cell and Lightweight Array. 

Patent Application. 

H. W. Brandhorst, and |. Weinberg. Filed 20 Mar 90, 
14p N91-13803/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A thin, lightweight solar cell utilizes front contact metal- 
lization. Both the front light receiving surface of the 
solar cell and the facing surface of the cover glass are 
recessed to accom jate this metallization. This en- 
= the two surfaces to meet flush for an optimum 
seal. 
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PB91-159152 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 


MD. Building Equipment Div. 
Method for Characterizing the Thermal Perform- 
ance of a Solar Storage Wall from Measured Data. 
Final rept. 

J. Seem, os E. Hancock. 1985, 1 
p omen by Department of Energy. Washington, DC. 
Passive and Hybrid Solar Ener. ~ A 
Pub. in Proceedings of ASH! E/DOE/BTECC Con- 
ference on Thermal Performance of the Exterior Enve- 
lopes of Buildings |!i, Clearwater Beach, FL., Decem- 
ber 2-5, 1985, p1304-1315. 


A technique is presented for characterizing the dynam- 
ic performance of a thermal-storage wall based on the 
data obtained from a series of temperature and heat 
flux measurements. It is shown that the coefficients of 
a transfer function model can be estimated directly 
from data using linear least squares regression. Data 
from the National Bureau of Standards (NBS) Passive 
Solar Component Calorimeter are used to demon- 
strate that the technique can be successfully applied. 
The transfer function techniques are potentially appli- 
cable to linear systems with time-invariant properties. 
It is also shown that a very simple set of parameters 
can be derived from the transfer function coefficients 
to characterize the steady-state performance. Only 
one parameter for each system input is required to pre- 
dict long-term average thermal performance of the 
component. 
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DE91004984/GAR PC A03/MF A01 

Sandia National Labs., . NM. 
allocation and the analytic hierarchy proc- 


BL. L. Hulme. Oct 90, 18p ‘ca sehen TTC-1016 
Contract ACO4-76DP0078: 
Sponsored by Soguenens et Energy, Washington, DC. 


This report demonstrates that the priorities calculated 
by the Analytic Hierarchy Process can be used as 
measures of benefit for budget allocation. A procedure 
is described that optimally allocates a budget among 
competing DOE waste minimization projects. The 
projects are compared using an analytic hierarchy al- 

loped by Sandia National Laboratories. 2 
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DE90015571/GAR PC A04/MF A01 
Helipump Corp., Cleveland, OH. 

Integrated low emissions cleanup system for 
direct coal fired turbines. Final report. 

Progress rept. 

L. A. Siwajek, and D. Ku. Jul 90, 74p DOE/MC/ 
24256-2904 

Contract AC21-88MC24256 

Sponsored by Department of Energy, Washington, DC. 


Solid oxide electrochemical systems were evaluated 
for the reduction of NO(sub x) and SO(sub x) in a coal- 
fired turbine exhaust. Yttria stabilized ceria and zir- 
conia were studied as electrolytes over the tempera- 
ture range 1,600---2,500(degrees)F. Yttria stabilized 
zirconia was the most useful electrolyte and two high 
surface area geometries were developed. Platinum 
was the electrode material; less noble metals were in- 
vestigated, as well as conductive minerals, but re- 
placement of the platinum was unsuccessful. Transi- 
tion metal oxides were applied as electrocatalysts. 
With vanadium and tungsten coatings, sulfur dioxide 
concentrations were reduced 20 to 50% using an ini- 
tial SO(sub 2) concentration of approximately 2,500 
ppm. Electrical efficiencies for the decomposition of 
BO (sub 2) in the oxygen containing environment (1-- 
4%) were approximately 5%. Though electrocatalysts 
did allow for the destruction of NO ((approximately)400 
ppM) in an oxygen containing atmosphere, the effi- 
ciencies were only 1%. Limited investigation of per- 
ovskites demonstrated their potential as electrocata- 
— in these extreme conditions. 3 refs., 26 figs., 12 
S. 


128,409 
DE90015579/GAR 
Energy Research Corp., Danbury, CT. 
Assessment of coal gasifica 


PC A04/MF A01 
tion/carbonate fuel 
cell power plants. T 


opical report. 
M. Farooque, G. Steinfeld, G. McCleary, and S. 
Kremenik. Jun 90, 57p DOE/MC/23274-2911 
Contract AC21-87MC23274 
Sponsored by Department of Energy, Washington, DC. 


Also, a part of this investigation, the present day as 
well as the emerging alternate coal-based er plant 
technologies, were compared with the CGCFC using 
identical in basis to assess their competitive posi- 
tion. The results of the detailed analysis indicated heat 
rates of 7246--7604 Btu/kWh (HHV), environmental 
impact well below stringent standards, and cost of 
electricity of the four systems within 10% of each 
other, making selection of a specific system depend- 
ent on site-specific and project- factors. It ap- 
pears that attractive carbonate system configurations 
can be designed from a broad range of gasifiers, repre- 


senting entrained bed, fluidized bed, and moving bed 
gasifiers, and utilizing both hot and cold cleanup sys- 
tems. 10 refs., 10 figs., 14 tabs. 


128,410 

DE91002013/GAR PC AO5S/MF A01 
pe iy jouse Electric Corp., Orlando, FL. Power Gen- 
eration Projects Div. 

Advanced coal-fueled gas pone systems. Annual 
report, July 1989-June 1990. 

Progress rept. 

Jul 90, 83p DOE/MC/23167-2920 

Contract AC21-86MC23167 

Sponsored by Department of Energy, Washingion, DC. 


Westinghouse’s Advanced Coal-Fueled Gas Turbine 
System Program is split into two major phases -- a 
Basic Program and an Option. The Basic Program, 
contains the development of a 6 atm, 7 Ib/s, 12 (times) 
10(sup 6) Btu/hr sagging combustor. Included in this 
phase is an extended period of testing of the subscale 
combustor developed under this program. In the 
second phase of the Basic Program, the combustor 
would be operated over a 3-month period with a sta- 
tionary cascade to study the effect of deposition, ero- 
sion and corrosion on combustion turbine compo- 
nents. The option is primarily devoted towards per- 
forming a verification test of a 70 (times) 10(sup 6) 
Btu/hr combustor. This task requires utilization of a fa- 
cility which has a capability to deliver a 700(degrees)F 
air flow of 40 b/s at a pressure of 14 atm. Critical slag- 
e combustor technology concerns that are a 
essed within this program include: slag removal; 
coment stimulated sulfur removal in the slag; suppres- 
sion of NO(sub x) formation; complete carbon burnout; 
adequate particulate capture; acceptable pressure 
loss and availability; slag, particulate and sulfur remov- 
al from fuel-rich primary combustion gases in the 
second stage; and final gas oxidation and dilution in 
the third stage (operated lean). This report describes 
the subscale slagging combustor test (apparatus, plan, 
test results and discussion). The paper briefly dis- 
cusses two ancillary sulfur studies: spent sorbent sta- 
bility in molten slag and basic sulfur capture. The 
status of four other projects is also discussed: slagging 
cyclone, real-time slag tapping, cascade design and 
fabrication, and update of reference system definition. 
5 refs., 29 figs., 8 tabs. 


128,417 

DE91004201/GAR PC A09/MF A01 
Lawrence Livermore National Lab., CA. 

FEM3A simulations of selected LNG vapor barrier 
verification field tests. Final report, October 1988- 
June 1990. 

Progress rep 

. . Chan. Oct 90, 176p UCRL-CR-105184, GRI-90/ 


89 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


In order to evaluate and eventually predict the possible 
mitigating effects of vapor fences on the dispersion of 
the vapor cloud resulting from an accidental liquefied 
natural gas (LNG) spill in storage areas, a research 
program was initiated to evaluate methods for predict- 
ing LNG dispersion distances for realistic facility con- 
figurations. As part of the program, Lawrence Liver- 
more National Laboratory (LLNL) conducted a series 
of large-scale field experiments called the LNG Vapor 
Barrier Verification Field Trials (also referred to as the 
Falcon Series) at the Liquefied Gaseous Fuels Spill 
Test Facility (LGFSTF), Nevada. Objectives were (1) to 
provide a data base on LNG vapor dispersion from spill 
involving complex field obstacles to assist in validation 
of wind tunnel and mathematical models, and (2) to 
assess the effectiveness of vapor fences for mitigating 
LNG vapor dispersion hazards in the events of an acci- 
dental spill. Five spill experiments were conducted on 
water in order to generate vapor at rates equivalent to 
the liquid spill rates. In this study, the FEM3A model 
was applied to simulate four of the Falcon experi- 
ments. The objectives of this study were, through nu- 
merical modeling and a detailed model-data compari- 
- (1) to improve our understanding of LNG vapor 
=. involving vapor barriers, (2) to assess 
3A in modeling such complex vapor dispersion 
scenarios, and (3) to complement the results of field 
and wind tunnel tests, such as providing plausible ex- 
planations for unexpected results and filling in data 
gaps due to instrument failure or limited array size. 
ward these goals, the relevant field measurements 
were analyzed and several series of 2-D and 3-D simu- 
lations were carried out. 11 refs., 93 figs., 11 tabs. 
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DE91005225/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Uncertainties in forecasting future climate. 

M. C. MacCracken. Nov 90, 16p UCRL-JC-1 05293, 
CONF-9011160-1 

Contract W-7405-ENG-48 

Institut de la Vie international conference, Deauville 
(France), 12-16 Nov 1990. Sponsored by Department 
of Energy, Washington, DC. 


The increasing atmospheric concentrations of carbon 
dioxide, methane, chlorofluorocarbons, and other 
trace gases (collectively, 9 nome gases) pose a 
three-part challenge: (1) What the changes to atmos- 
= composition and the climate system will be; (2) 

hat impacts (both detrimental and beneficial) these 
changes will induce on the biosphere and natural and 
societal resources; and (3) What the appropriate re- 
sponse, if any, might be when considering the changes 
themselves, the resulting impacts, and the benefits 
and other impacts of the activities generating the emis- 
sions. This brief summary will address only areas of 
agreement and areas of uncertainty related to the first 
challenge. 
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DE91005422/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Influence of present and possible future aircraft 
emissions on the global ozone distribution. 

D. E. Kinnison, and D. J. Wuebles. Oct 90, 17p 
UCRL-JC-104677, CONF-910143-2 

Contract W-7405-ENG-48 

Annual meeting of American Meteorological Society 
(71st), New Orleans, LA (USA), 13-18 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 


This study has used the LLNL two-dimensional model 
of the global atmosphere in an evaluation of the ef- 
fects on global ozone concentrations from current sub- 
sonic aircraft emissions and from the emissions of 
possible future high speed civil transports (HSCT). The 
authors have attempted to include more realistic repre- 
sentations of emissions as a function of altitude and 
latitude in these scenarios than were included in previ- 
ous sensitivity analyses. Major findings from this study 
are: (1) Current aircraft emissions may be having an 
impact on upper tropospheric ozone, leading to in- 
creasing concentrations of ozone in the upper tropo- 
sphere. (2) A matrix of HSCT scenarios evaluated over 
a wide range of mean flight altitudes and magnitudes 
of NO(sub x) emissions confirmed previous analyses 
showing that czone destruction becomes larger as the 
emissions of NO(sub x) increase and as the altitude of 
injection increases. (3) Model calculations indicate that 
a major reduction in emissions would allow the strato- 
sphere to recover to unperturbed conditions in about a 
decade. (4) Sensitivity studies indicate that water 
vapor emissions have a moderate effect on the 
change in total ozone, while carbon monoxide emis- 
sions had a hater effect. (5) Injection of NO(sub x) 
as HNO(sub 3) had a moderate effect on the change in 
total ozone. (6) The calculated change in ozone for the 
HSCT scenarios was very sensitive to the background 
atmosphere, particularly to the levels of stratospheric 
chlorine and concentrations of carbon dioxide, meth- 
ane, and nitrous oxide. 


128,414 

DE91005456/GAR PC A03/MF A01 
Tennessee Valley Authority, Knoxville. 

Johnsonville Fossil Plant (JOF): Supplement to the 
environmental assessment (EA) for the new ash 
dredge pond. 

1990, 16p TVA/PUB-90/2 


In 1989, TVA prepared an EA for development of a 
new ash dredge pond at JOF. On June 19, 1990, a 
Finding of No Significant Impact (FONSI) was released 
which indicated that the project was not considered to 
be a major federal action significantly affecting the 
quality of the environment. Since the original EA for 
this project considered the environmental impacts of 
only the first phase of construction, the purpose of this 
supplement is to consider any additional impacts asso- 
ciated with the second phase. It was concluded in the 
EA that minor air quality impacts (primarily fugitive dust 
and vehicular emissions) would be created during con- 
struction and operation of the first phase of the dispos- 
al area. These same impacts would be temporarily cre- 
ated during construction of the second phase of the 
project. Watering open areas and haul roads and mini- 
mization of active areas will reduce fugitive dust. No 


ENVIRONMENTAL POLLUTION & CONTROL 


additional impacts to other environmental media are 
anticipated from development of the second phase 
with the exception of potential impacts to groundwater 
resources. In order to evaluate groundwater impacts of 
the second phase, groundwater modeling studies con- 
ducted in the EA were re-run using estimates based on 
the conditions expected for the second phase. This in- 
— is presented in this report. 2 refs., 2 figs., 1 
tab. 
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DE91005528/GAR PC AO6/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Control of fine particulate emissions from coal- 
fired utility boilers: Spin filter collection device 
(rotary cyclone). Final report, January 1, 1988-Jan- 
uary 31, 1990. 

Progress rept. 

B. X. He. Jan 90, 121p DOE/PC/79748-T1 

Contract AC22-87PC79748 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~e Original copy available until stock is exhaust- 


A bench-scale test program has been performed to 
evaluate the concept of placing a porous cylindrical 
surface (such as a metal screen) at the core of a con- 
tainer and spinning the surface with an external motor 
for fine particulate/gas separation. The rotating sur- 
face enhances the centrifugal effects in the annular 
region and provides a smooth transition between the 
flow in the annular and core regions and acts like an 
enhanced cyclone. It is therefore called a “rotary cy- 
clone.” The porous surface is self-cleaning and offers 
good steady-state pressure drop characteristics. Ob- 
jectives of this project are: (1) to carry out theoretical 
and experimental investigations using the rotary cy- 
clone concept to capture particulates in the 0.5 to 10 
micron size range; and (2) to evaluate its economic 
feasibility based on an engineering scale-up and com- 
parison with conventional fabric filter and electrostatic 
precipitator systems. It was demonstrated that the effi- 
ciency in separating fine particulates is governed by 
two major characteristics, i.e., the magnitude of the 
centrifugal force and the approach velocity or the gas- 
to-surface area ratio. Results from the bench-scale 
tests have shown a collection efficiency of well over 
99% for a typical fly ash. A preliminary conceptual 
design for a 40 MW installation was developed based 
on the experimental work. 4 refs., 4 figs., 8 tabs. 
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DE91005529/GAR PC A11/MF A02 
Energy and Environmental Research Corp., Irvine, CA. 
Global evaluation of mass transfer effects: In-duct 
injection flue gas desulfurization. Final report. 
Progress rept. 

J. A. Cole, G. H. Newton, J. C. Kramlich, and R. 
Payne. 30 Sep 90, 240p DOE/PC/88873-T8 
Contract AC22-88PC88873 

Sponsored by Department of Energy, Washington, DC. 


Sorbent injection is a low capital cost, low operating 
cost approach to SO(sub 2) control —— primarily 
at older boilers for which conventional fuel gas desul- 
furization is not economically viable. Duct injection is 
one variation of this concept in which the sorbent, 
either a dry powder or a slurry, is injected into the 
cooler regions of the boiler, generally downstream of 
the air heaters. The attractiveness of duct injection is 
tied to the fact that it avoids much of the boiler heat 
transfer equipment and thus has minimal impact of 
boiler performance. Both capital and operating cost 
are low. This program has as its objectives three per- 
formance related issues to address: (1) experimentally 
identify limits on sorbent performance. (2) identify and 
test sorbent performance enhancement strategies. (3) 
develop a compute model of the duct injection proc- 
ess. Two major tasks are described: a laboratory-scale 
gfobel experiment and development of process model. 

oth are aimed at understanding and quantifying the 
rate-limiting processes which control SO(sub 2) cap- 
ture by lime slurry during boiler duct injection. 29 refs., 
35 figs., 4 tabs. 
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DE91005535/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Aerospace 
Engineering. 


128,419 


Air Pollution & Control 


Reduction of NO(sub x) and SO(sub 2) emissions 
from coal burning pulse 
SS ees 1990-June 30, 


As. Powell, and B. T. Zinn. Aug 90, 29p DOE/PC/ 
Somes FG22-88PC88918 
ed by Department of Energy, Washington, DC. 


The following report summarizes work done under 
DOE Grant No. See tan ee 
1, 1990 through June 30, 1990. This is con- 
cerned with the reduction of sulfur dioxide and nitrogen 
oxides emissions from Rijke type coal burning pulse 


Stag- 
ing. The following work will be described in this report: 
(1) a second series of air staging tests to determine the 
effectiveness of Lement coal com- 
bustion followed by secondary air injection above the 
bed in reducing the NO(sub Sa emissions, (2) continued 
development of the sorbent fi eed system, and (3) pre- 
liminary tests with limestone for red 
SO(sub 2) emissions. The report will conclude with 
projected work to be accomplished during the remain- 
ing two months of the project. 1 ref., 7 figs. 


128,418 

DE91005596/GAR PC A04/MF A01 

Research-Cottrell, Inc., Somerville, NJ. Environmental 

Services and Technologies Div. 

pate an of a pre-charging pu filter for 
small combustor particulate control. quar- 

— “ee June-August 1990. 


Quimby. Nov 90, = DOE/PC/89807-T1 
Contract AC22-89PC8980 
—_— by Department nt Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this test program is the performance 
and economic evaluation of a pr ise jet 
filter as the principal particulate control device for a 
commercial or industrial scale coal fired combustor. 
Performance factors that will be considered are the ef- 
fects of particle charge, air/cloth ratio, fabric types, 
percent humidity and inlet particulate loading on fine 
particle collection efficiency, and pressure drop. Eco- 
nomic factors that will be considered are capital costs, 
energy and other operating costs, and maintenance 
costs. The program will result in a recommendation re- 

garding the relative suitability of the pre charged pulse- 
jet filter for small combustor particulate control, as 
compared to other control devices. Fine particle con- 
trol capability, ease of operation, and overall econom- 
ics will be taken into consideration in making compari- 
sons. 
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DE91005599/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. 

Catalysis and co-catalysis of bond cleavages in 
coal and coal analogs. Quarterly report, August 1- 
October 31, 1990. 
Progress rept. 

B. Miller. 1990, 13) 
Contract FG22-90 


DOE/PC/90298-T1 
298 
Sponsored by Department of Energy, Washington, DC. 


Progress is reported on the cleavage of bonds in coal 
and coal analogs. This quarter, 9-Phenylthioanthra- 
cene (9-PTA) was chosen as an appropriate substrate 
to test the hypothesis that reductive cleavage of bonds 
to aromatic rings caused by heating in hydrogen donor 
solvents,.such as tetralin, may be catalyzed by elec- 
tron donating agents in the absence of hydrogen 
bonding or acidic reagents. Ca. 0.02 M solutions of 9- 
PTA in tetralin (purified by chromatography on neutral 
alumina) were heated in glass ampoules. It was ob- 
served that decomposition of 9-PTA occurs on heating 
at temperatures as low as 250( ee)C, even in the 
absence of additives or catalysts. Reductive cleavage 
(measured by yields of anthracene), however, was in- 
variably a minor process. Two major products, ob- 
tained at retention times of ca. 6.5 and 9.0 min., re- 
spectively, were observed in all runs. However, these 
products were obtained in rather variable yields, with 
an increase in the yield of one product often being ac- 
companied by a decrease in the yield of the other. The 
nature of the products is unknown. GC-MS analysis is 
awaited. Addition of 2,6-xyienol, 1,3,5-trimethoxyben- 
zene, or 1,4-dimethoxynaphthalene to the thermolysis 
mixtures appeared to offer, at best, only slight in- 
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creases in reaction rates, and little change in product 
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DE91005645/GAR PC A19/MF A03 

Oak Ridge National Lab., TN. 

Adirondack lakes survey: An int — + 

8, fish communities and water istry, 1 

J. P. Baker, S. A. Gherini, R. K. Munson, S. W. 

on and C. T. Driscoll. 1990, 441p ORNL/ 
11 

Contract AC05-840R21400 


Sponsored by Department of Energy, Washington, DC. 


The Adirondack Lakes Survey Corporation (ALSC) 
was formed as a wee se oe ab mat age 
State Department of ‘onmental Conservation and 
the Empire State Electric E 


Research Corpora- 
tion to better and 


status of Adirondack tekee. Between 1984 and 1987, 
the ALSC surveyed 1469 lakes within the Adirondack 
ecological zone. As a follow-up to the survey, the 
ALSC sponsored a — nr interpretive analyses of 
the ALSC data base. The es of these 


primary 
analyses were as follows: Evaluate the valine of 


mineral acids (from acidic deposition) and nonmineral 
acids (natural organic acids) on lake pH levels; classify 
Adirondack lakes according to lake and watershed 
features expected to influence their a Sapmer en to 
changes in acidic deposition; evaluate the sensitivity of 
Adirondack lakes to changes in environmental condi- 
tions, such as changes in mineral acids or dissolved 
organic carbon concentrations; identify lake character- 
istics important in explaining the observed present-day 
Status of fish communities in Adirondack lakes, in par- 
ticular the relative importance of lake acidity; evaluate 
changes that have occurred over time in Adirondack 
fish communities and probable causes for these trends 
by anne He available historical data on fish communi- 
ties in the Adirondacks and the ALSC data base; and 
determine the degree to which the existing fish re- 
source might be at risk from continued acidic deposi- 
tion, or might recover if acidity levels were reduced. 
The basic approach examined relationships observed 
in the ALSC data base among watershed characteris- 
tics, lake chemistry, and fish status. Individual reports 
are processed separately for the data bases. 
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DE91005649/GAR 

Oak Ridge National Lab., TN. 
Development and application of procedures to 
evaluate air quality and visibility impacts of low- 
altitude flying operations. 

E. J. Liebsch. Aug 90, 64p ORNL/TM-11624 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


This report describes the development and application 
of procedures to evaluate the effects of low-altitude 
aircraft flights on air quality and visibility. The work 
summarized in this report was undertaken as part of 
the larger task of assessing the various potential envi- 
ronmental impacts associated with low-altitude mili 
airspaces. Accomplishing the air quality/visibility anal- 
ysis for the GEIS included (1) development appli- 
cation of an integrated air quality model and aircraft 
emissions database specifically for Military Reser e. 
Route (MTR) or similar flight operations, (2) selectio 
and application of an existing air quality model to a. 
lyze the more widespread and less concentrated air- 
craft emissions from military Operations Areas (MOAs) 
and Restricted Areas (RAs), and (3) development and 
application of procedures to assess impacts of aircraft 
emissions on visibility. Existing air quali shy models were 
considered to be inadequate for predicting ground- 
level concentrations of pollutants emitted by aircraft 
pe. MTRs; therefore, the Single-Aircraft Instantane- 
ine Source (SAILS) and Multiple-Aircraft Instan- 
taneous Line Source (MAILS) models were developed 
to estimate potential impacts along MTRs. Further- 
more, a protocol was developed and then applied in 
the field to determine the degree of visibility impair- 
ment caused by aircraft engine exhaust plumes. 19 
refs., 2 figs., 3 tabs. 
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DE91005654/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
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ous effluent sampling \e 
a “ Ryo ong 1990, 15p WSRC-MS-90-230, 
Contract ACO9-89SR18035 
DOE/NRC nuclear air cleaning conference (21st), > 
Diego, CA (USA), 13-16 Aug 1990. —_— 
partment of Energy, Washington, DC 


The Department of Energy Orders require continuous 
sampling of potential radionuclide release points to the 
environment. To achieve continuous isokinetic sam- 
pling under fluctuating flow conditions, flow control 
valves are installed to match the sampling flow rate to 
the exhaust flow rate. If the flow control valves are not 


oper 
asd ‘S$ operating 
ing the tin of the daily release and sampling 
lumes. When the variance in the daily — 
vORene plot properly tracks the daily release 
the system is operating and sampling isokinetically. 
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DE91005733/GAR PC A03/MF A01 
Southern Illinois Univ. at Carbondale. Coal Extraction 
and Utilization Research Center. 

Mechanistic study of chlorine removal from coal 
by high-temperature leaching. Final report, Janu- 
fs ee 31, 1990. 


‘ess rept. 
H. L. Chen, and C. B. Muchmore. Nov 90, 44p DOE/ 
PC/89904-T17 
Contract FC22-89PC89904 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this research were to: (1) continue 
the experimental investigation of removal of chlorine 
from coal — high-temperature leaching techniques, 
(2) unders' the mechanisms involved in the leach- 
ing of chlorine from coal, and (3) develop a mathemati- 
model which can be used to correlate the data and 
to describe the performance of the process. Efforts in- 
volved developing procedures for estimation of effec- 
tive pore volumes of coal a and measurement 
of surface areas of aed les by use of carbon di- 
oxide rather than ni erent mesh sizes of Illi- 
nois No. 6 seam and inois No. 5 seam coals were 
evaluated. Based on the pore volume and CO(sub 2) 
surface areas obtained, average pore diameters were 
calculated for the sam examined. This information 
was compared to the chlorine removal of the coal sam- 
ples that occurred during hot water leaching. A second 
of this research involved study of chloride evo- 
lution rates from coal and model chlorine compounds 
heated in a tube furnace under continuous nitrogen 
flow. Kinetic parameters were determined. 3 refs., 6 
figs., 3 tabs. 
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DE91005920/GAR PC A04/MF A01 
Southern Co. Services, Inc., Birmingham, AL. 
Innovative clean coal tech (ICCT): Demon- 
stration of — Catalytic Reduction = 
control of nitrogen oxide 


(roteun oh for the 
(NO(sub x)) emissions from high-sulfur coal-fired 
— Quarterly report No. 1, July-September 


Progress rept. 

Nov 90, 72p DOE/PC/89652-T1 

Contract FC22-90PC89652 

Sponsored by Department of Energy, Washington, DC. 
a of this document are illegible in microfiche 
products. 


This project’s objective is to demonstrate the selective 
catalytic reduction (SCR) process that removes nitro- 
y oxides (NOx) from the flue gas of boilers that burn 
IS high-sulfur coal. The SCR technology involves the 
catalytic reduction of NH(sub 3) which is injected into 
the flue gas to react with NOx contained in the flue gas 
to produce molecular nitrogen (N(sub 2)) and water 
vapor. This quarter, work was initiated on the pilot 
plant ductwork layout, flue gas distribution and flow 
control concepts and preliminary pilot plant reactor de- 
i ncepts. Conceptual designs were produced 
gas flow distribution and control philosophy 

that includes a variable speed fan, dampers, full-flow 
venturi and reactor bypass ducting to ensure proper 
= and distribution among all the reactors. 23 figs., 

S. 
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DE91006045/GAR 
Argonne National Lab.., IL. 
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Remote detection of organics using Fourier trans- 
form infrared spectroscopy. 

J. C. pas and S. M. — 1990, 21p 
CONF-9002156-2 

Contract W-31109-ENG-38 

International symposium on field screening methods 
for hazardous wastes and toxic chemicals (2nd), Las 
Vegas, NV (USA), 12-14 Feb 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are ‘legible in microfiche 
pr , 


Fourier transform infrared (FTIR) spectroscopy is an 
ideal technique for remote detection of organic emis- 
sions. There is an atmospheric window in the 1200 to 
800 cm(sup (minus)1) region, which corresponds to 
the “fingerprint” region for organic molecules. Virtually 
all organic molecules have a unique absorption/emis- 
sion pattern in the fingerprint region. A remote-passive 
FTIR relies on ambient emission of infrared energy 
from organics to obtain spectra. The instrumentation 
consists of inlet optics, and interferometer, a mercury 
cadmium telluride (MCT) detector, and an on-board 
computer. The transportable unit measures 40 cm by 
50 cm and has been used to collect data while mount- 
ed on a helicopter or ground vehicle. Through the use 
of this FTIR combined with least squares software, it is 
possible to analyze qualitatively and quantitatively for 
organic vapors from either the air or ground. The data 
presented will include quantitative releases of 
common organics present in incinerator stacks, haz- 
ardous wastes, and illegal laboratories. Data will be 
presented for pure compounds, mixtures, and target 
analytes in the presence of interfering compounds. 
The sensitivity, reproducibility, and the potential of the 
technique will be discussed. 1 ref., 8 figs., 6 tabs. 
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DE91006346/GAR 

Oak Ridge National Lab., TN. 
pry greenhouse effect. Bey trip 

ber 7, 1990-December 19, 1990. 

W. W Fulkerson. 10 Jan ae Lo ORNL/FTR-3857 
Contract ACO5-840R21 
Sponsored by Deparment d of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


The Dahlem Conference on controlling CO(sub 2) in 
the atmosphere focused on research needs broadly 
defined. Tie RD&D needs discussed tended to be 
social-institutional rather than technically oriented per- 
haps because of the propensity of most attendees, but 
many important ideas emerged, including those relat- 
ed to questions on technology adoption by both devel- 
oped, emerging, or transition economics. The Europe- 
an attendees appeared to be strongly devoted to re- 
ducing emissions, and doing it soon og, be 

improvement and ultimately renewables. The impor- 
tance of efficiency improvement was universally ac- 
cepted, but the extent to which it can be relied upon is 
a major uncertainty for everyone except the most zeal- 
ous. There was no detailed discussion of what could 
be done to encourage the more rapid adoption of re- 
newables. Most attendees seemed to have discounted 
nuclear, but, at any rate, the problems of reviving nu- 
clear worldwide were not discussed in detail. 
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DE91006438/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Dynamic market for SO(sub 2) emissions permits 
under the proposed clean air act amendments. 

D. A. Hanson, G. Lurie, J. Fox, and T. Lyon. Oct 90, 
25p CONF-901097-2 

Contract W-31109-ENG-38 

Annual North American conference of the Internation- 
al Association for Energy Economics (IAEE) (12th), 
Ottawa (Canada), 1-3 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


This report describes two models CSTM and AUSM, 
applied to meeting SO(sub 2) emission standards. The 
CSTM model is a coal market model which models 
supply and coal prices. The AUSM model is a generat- 
ing plant level electric utility simulation model. (CBS) 
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DE91006748/GAR 
Department of Energy, Washington, 
Fossil Energy. 


PC A03/MF A01 
DC. Office of 





Clean coal today. An update of the U.S. Clean Coal 
a Demonstration Program: Issue No. 1, 


1990, 2 2p DOE/FE-0215P 


This is the first issue of the Clean Coal Today publica- 
tion. Each issue will provide project status reports, fea- 
ture articles about certain cy and highii 

events concerning the US C Coal "Tech 
Demonstration Program. Proj 

publication include: Colorado-Ute Electric Association 
Circulating Fluidized Bed Combustor Project at Nucla, 
Colorado; Babcock and Wilcox coolside and limestone 
injection multistage burner process (dry sorbent injec- 
tion); Coal Tech’s Advanced Cyclone Combustor 
Project; and the TIDD pressurized fluidized bed com- 
bustor combined cycle facility in Brilliant, Ohio. The 
status of other projects is included. 


128,429 
DE91006768/GAR PC A03/MF A01 
Argonne National Lab., IL. 
What are the likely roles of fossil fuels in the next 
15, 50, and 100 years, with a without active con- 
trols on greenhouse gas emissions. 

R. L. Kane, and D. W. South. need, 47p CONF- 
901262-2 
Contract W-31109-ENG-38 
Dahlem workshop on limiting greenhouse effect: op- 
tions for controlling —s CO(sub 2) accumula- 
tion, Berlin (Germany, F.R.), 9-14 Dec 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Since the industrial revolution, the production and utili- 
zation of fossil fuels have been an engine driving eco- 
nomic and industrial development in many countries 
worldwide. However, future reliance on fossil fuels has 
been questioned due to emerging concerns about 
greenhouse gas (GHG) emissions, particularly carbon 
dioxide (CO(sub 2)), and its potential contribution to 
global climate change (GCC). While substantial uncer- 
tainties exist regarding the ability to accurately predict 
climate change and the role of various greenhouse 
— some scientists and policymakers have called 
or immediate action. As a result, there have been 
many proposals and worldwide initiatives to address 
the perceived problem. In many of these proposals, 
the premise is that CO(sub 2) emissions constitute the 
principal problem, and, correspondingly, that fossil-fuel 
combustion must be curtailed to resolve this problem. 
This paper demonstrates that the worldwide fossil fuel 
resource base and infrastructure are extensive and 
thus, will continue to be relied on in developed and de- 
veloping countries. Furthermore, in the electric gener- 
ating sector (the focus of this paper), numerous clean 
coal technologies (CCTs) are currently being demon- 
strated (or are under development) that have higher 
conversion efficiencies, and thus lower CO(sub 2) 
emission rates than conventional coal-based technol- 
ogies. As these technologies are deployed in new 
power plant or repowering applications to meet electri- 
cal load growth, CO(sub 2) (and other GHG) emission 
levels per unit of electricity generated will be lower 
than that produced by conventional fossil-fuel technol- 
ogies. 37 refs., 14 figs., 11 tabs. 
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DE91006798/GAR PC A04/MF A01 
Sypher-Mueller International, Inc., Ottawa (Ontario). 
Exhaust emissions from heavy duty vehicles. 

Nov 90, 56p DOE/CE/50182-T1 

Contract GI01-87CE50182 

Sponsored by Department of Energy, Washington, DC. 


Increasing global interest in controlling atmospheric 
pollution has led legislative authorities in many coun- 
tries to impose stringent regulations upon motor-vehi- 
cle emissions. Standards have been in force for many 
years in most of the developed world, but there is still a 
great deal of diversity in the approaches taken. This 
Paper presents a comparison of international emis- 
sions regulations including test cycle employed, sam- 
pling and measurement techniques, and legislated 
limits on pollutants. Because of the many variations in 
these basic criteria, any cross-correlation of standards 
between countries is likely to be impossible in practice. 
Methanol fueling is now widely recognized as a poten- 
tial means of reducing pollution from motor vehicles 
particularly because of its soot-free combustion and 
low overall emissions levels. This paper presents an 
overview of the current work in progress on design, 
manufacture and testing of heavy-duty methanol en- 
gines for trucks and buses and also a survey of the 
application of catalytic converters for exhaust emis- 
sions control on these engines. A review of progress in 
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emissions control measures for diesel fueled engines 
is included for Prior to aoe 


comparison purposes. 
bev have oars coat) wih ox 
bodies will have to address its compatibility 

control standards. 


This problem is aggravated by the trend to design 
engines for manufacture and marketing on an 
international basis. The paper concludes with a pro- 
posal for “Standardized Emissions Research boar al % 
which might be used to allow ready comparison be- 
tween numerous emissions control strategies at 
present under development. 


/GAR PC A06/MF A01 
Oak Ridge National Lab., TN. 
Lim the are ae. uk trip 
, 1990-December 
S. Rayner. 7 Jan OF 102 ( ORNL/FTR-3860 
Contract AC05-840R21 
Sponsored by Deparenanta of Energy, Washington, DC. 


Traveler attended the Dahiem Research Conference 
organized by the Freien Universitat, Berlin. The subject 
of the conference was Limiting the Greenhouse Effect: 
Options for Controlling Atmospheric CO(sub 2) Accu- 
mulation. Like all Dahiem workshops, this was a meet- 
ing of scientific experts, although the disciplines repre- 
sented were broader than usual, ranging across an- 
thropology, economics, international relations, forest- 
ry, engineering, and atmospheric chemistry. Participa- 
tion by scientists from developing countries was limit- 
rol tee nb nape nec was divided into four multidiscipli- 
se. Traveler acted as moderator for 
Group a which examined the question “What knowl- 
a is required to tackle the pri social and insti- 
tutional barriers to reducing CO(sub 2) emissions”. 
The working rapporteur was Jesse Ausubel of Rocke- 
feller University. Other w ae groups examined the 
economic costs, benefits, and technical feasibility of 
options to reduce emissions per unit of energy service; 
the ns for a energy use per unit of GNP; 
nificant of Inkage t between strategies to 
po tae CO sub 22 emissions and other goals. Draft re- 
ports of the w mete ge are appended. Overall, the 
conference iden a number of important research 
needs in all four areas. It may prove particularly impor- 
tant in bringing the social and institutional research 
needs relevant to climate change closer to the fore- 
front of the scientific and policy communities than hith- 
erto. 


66 1006806/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 
Asbestos management. ~—- trip report, 
. 25,1 ember 1 

. Porter. 15 Jan sy Fg OOE/ETR- 91006806 
ad ta. AC05-840T2 
Sponsored by Clpartuent¢ of Energy, Washington, DC. 


Walter E. Porter, with Mr. Gary —_ * Me Air Force 
Engineering and Services Center. ied Osan Air 
Base, Korea, August 27 through hee 3, 1989. 
The purpose of this visit was to evaluate the quality 
and content of instruction of Air Force personnel (pre- 
sented by the University of Kansas National Asbestos 
Training Center under contract to Oak Ridge Associat- 
ed Universities) in conducting inspections/surveys for 
asbestos hazards in buildings and other Air Force fa- 
cilities and in developing asbestos Management and 
Operating plans for their respective Bases. By virtue of 
sitting for the required examination, Mr. Porter qualified 
as an Environmental Protection A accredited As- 
bestos Inspector and Mana lanner. During 
September 3 through September 7, Mr. Porter and Mr. 
Jacks visited Yokota Air Base, Japan, and held a 
series of a with key personnel to review drafts 
of the Asbestos Management Plan and the Operating 
Plan for the Base. Extensive modifications were nec- 
essary because of significant changes in roles and re- 
sponsibilities of various organizational units of Yokota. 
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DE91006925/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 

Coal tion in India. Foreign trip report, No- 
vember 29, 1990-Decem! 

R. P. Krishnan. 15 Jan by — ORNL/FTR-3858 
Contract AC05-840R2 

Sponsored by Saparanent rn Energy, Washington, DC. 
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Under the Phase li, Alternative Energy Resources De- 
— (AERD) project of the United States 
for International (USAID) and 
Smash ioetneciena (GO)), five collaborative coal 
‘ojects have been initiated in the areas of: (1) NO(sub 
X)/$0 (sub x) control from coal-fired power plants, (2) 


paper the long range transport model 
developed for sulfur oxides in East Asia. The trajectry 
Tar ee ee ee 
TM is a long range Lagrangian type 
which pursues the ranstr ofa block containing pol 
luants. Data of 54 foreign and domestic observa‘ 
cuilona formaper uindidl tama teen tension ent 
data of 345 observation stations for precipitation were 
used. Values estimated by this Laboratory (Komae, 
ee eee 
the calculated concentrations of sulfur oxides in air 
and in precipitation on the Laboratory were 
with measurements, indicating the agreement within 


be judged. 5 refs., 11 figs., 6 tabs. 
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DE91744587/GAR PC A05/MF A01 
Vereinigung Deutscher Elektrizitaetswerke e.V., Frank- 
furt am Main (Germany, F.R.). 
Po} Minderung 


12 Feb 90, 97p ETDE-mf-1744587 
in German. 
U.S. Sales Only. 


The VDEW managing board has charged the climatic 
problems discussion group with the development of 
carbon dioxide emission minimization alternatives for 
the electric power industry. The measures proposed 
had to be evaluated with regard to their minimization 
potential, their costs, and their effects on the electric 
power industry. Results were derived from model con- 
siderations. Among the measures investigated were 
cogeneration, district heating and nuclear energy ex- 
tensions, extensions with regard to renewable energy 
sources, and the improvement of the efficiency of 
fossil-fuel power plants. (orig./ KW). 
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DE91744623/GAR PC A03/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Lab. fuer lsotopentechnik. 
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KfK Laboratorium fuer isotopentechnik. Ergebnis- 
bericht ueber Forschungs- und Entwicklungsarbei- 
ten 1989. (KfK Laboratory for isotope Technology. 
1989 report on the results of research and devel- 
activities). 
90, 24p KFK-4746 
In German. 
U.S. Sales Only. 
At present, the research and development activities 
focus on thermal waste treatment methods, above all 
on the classical refuse incineration process for which 
poe oe - open em one are produced and proc- 
studies for the reduction of 
flows are implemented. 
emphasis | is eo on the fact that the prob- 
lem of pollutants is not merely shifted from the atmos- 
a a to the water and solid-matter path- 
this end, the 3R process (flue gas scrubbing 
with 1 residue treatment) was devel Appropriate 
reaction management will allow the pollutants to be 
immobilized and/or decomposed, and, hence, the resi- 
dues to be re-used. The central research instrument of 
LIT in the semi-industrial-scale test facility TAMARA 
(test facility for refuse incineration, flue gas treatment, 
residue utilization, waste water treatment) with a 
throughput rate of 200 kg wastes/h. This facility went 
into operation in 1986. Together with industry, a dem- 
onstration plant will test the 3R process on a semi-in- 
dustrial scale as from 1987. Within the framework of 
technology transfer, three projects will be —— 
ed i.e. ‘Development of a long-term sam = system 
for emission monitoring of flue jases’, i gas 
mixing station’, and ‘Mercury analyser’. ‘(orig.). 
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DE91744625/GAR PC A04/MF A01 

Gesamthochschule Wuppertal (Germany, F.R.). Lehr- 
iet Physikalische Chemie. 
idativer Abbau von Schwefel 9 

unter simulierten atmosphaerischen Bedingungen. 

Abschiussbericht. (Oxidative degradation of sul- 

phur compounds under simulated atmospheric 


report). 
K. H. Becker, |. Barnes, and V. Bastian. 5 Dec 89, 
57p ETDE-mf-1744625 
In German. 
U.S. Sales Only. 


Within the framework of the project the reactions of 
OH-radicals with SO(sub 2), CS(sub 2), H(sub 2)S and 
organic sulphur containing compounds were investi- 
gated. The experiments were performed in glass reac- 
tion chambers of 20 to 420 | volume. Since dimethyl 
sulphide (DMS) is globally the most important organic 
sulphur compound emitted to the atmosphere its reac- 
tion with OH was given particular attention. The reac- 
tions of DMS with halogen oxides were also investigat- 
ed. It was established that the presence of air NO(sub 
x) leads to uncontrolled chain reactions in the reac- 
tions of OH with thiols and DMS which had to be avoid- 
ed in the kinetic analysis. Therefore, H(sub 2)O(sub 2) 
was used as NO(sub x)-free OH source. The major 
products of the reaction of OH with CS(sub 2) were 
COS and SO(sub 2). In the OH + DMS reaction 
SO(sub 2) was the major product in the absence of 
NO(sub x), whereas in its presence MSA (methane sul- 

phonic acid) was formed in large yields and less 
Soysub 2). (orig.) With 76 refs., 11 tabs., 8 figs. 
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DE91746266/GAR PC A08/MF A01 
Valtion Teknillinen ens Espoo (Finland). 
Reduction of harmful flue missions. 

1985, 166p VTT-SYMP-56, NF-8406299 

Seminar on reduction of harmful flue gas emissions, 
Espoo (Finland), 12-13 Jun 1984. Also pub. as ISBN 
951-38-2308-3. 

U.S. Sales Only. 


A symposium on the reduction of harmful flue gas 
emissions was held on June 12-13, 1984 at the Tech- 
nical Research Centre of Finland (VTT), Espoo, Fin- 
land. The symposium was arranged by the Working 
Group for Energy Research within the Committee for 
Scientific and Technical Cooperation between Finland 
and the Soviet Union. One of the main areas in the 
energy research is today related to the combustion 
and boiler techniques. Improved control of the com- 
bustion process in different boiler constructions is one 
important research objective. This = opens new 
possibilities for increased overall efficiency and re- 
duced flue emissions. The environmental aspects 
are gaining in importance in all industrialized countries. 
In the symposium program the main emphasis was laid 
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on the various emissions in combustion, their forma- 
tion, reduction and measurement. Altogether 12 lec- 
tures were held by the Finnish and Soviet specialists. 
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Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 
Turvetuotannon ja turpeen kaeytoen osuus maa- 


palion ja Suomen hiilitaseessa. (Role of it ex- 
ploitation in altering the carbon balance in Finland 


and w § 

U. Ahthoim, and J. Silvola. 1990, 70p KTM/E-D-183, 
ISBN 951-47-2929-3 

In Finnish. 

U.S. Sales Only. 


This pepe estimates the contribution of peat exploita- 
tion to CO(sub 2) emission and compares it with other 
sources of CO(sub 2) to the atmosphere, both globally 
and in Finland. About 5 Pg (Pg=10(sup 15) g) carbon 
is emitted annually into the atmosphere due to the 
burning of fossil fuels. In recent reviews, the biosphere 
has been estimated to be a net carbon source of 1.6- 
2.0 Pg annually. About 0.5% of net carbon emissions 
comes from peat harvesting and exploitation. Human 
activities is estimated to have caused in Finland a net 
76-91 million tons of CO(sub 2) to be emitted into the 
atmosphere in 1988. The portion due to peat eploita- 
tion was about 5 million tons. If peat from an area of 1 
ha is removed to a depth of 2 m and burned for fuelk 
3700 tons of CO(sub 2) will be released into atmos- 
phere. After the peat is removed and the area is then 
used for silvicultural purposes, the 70 year old mature 
forest can fix about 10% of the CO(sub 2) released by 
peat exploitation. If such an area is used as an energy 
tree plantation, the corresponding figure is 2-5% in 5- 
10 years. If the peatland is allowed to continue growing 
after the exploitation, it will take over 4000 years for 
the peatland to accumulate this amount of peat again. 
Methane and nitrous oxide are other greenhouse 
gases, which are produced in peatlands. The diverse 
ways in which peatlands are utilized produce different 
effects in the formation, absorption and decomposition 
of greenhouse gases. 


128,440 
N91-15944/2/GAR 
(Order as N91-15930/1/GAR, PC AS0/MF 
04) 


Innovative Engineering, Inc., Santa Clara, CA. 
Controlled and Oxidation: A Treat- 
ment Method for Gaseous Process Effiuents. 

R. J. B. Mckinley. Jul 90, 10p 

In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 10 p. 


The safe disposal of effluent gases produced by the 
electronics industry deserves special attention. Due to 
the hazardous nature of many of the materials used, it 
is essential to control and treat the reactants and reac- 
tant by-products as they are exhausted from the proc- 
ess tool and prior to their release into the manufactur- 
ing facility's exhaust system and the atmosphere. Con- 
trolled decomposition and oxidation (CDO) is one 
method of treatin effluent gases from thin film deposi- 
tion processes. CDO equipment applications, field ex- 
perience, and results of the use of CDO equipment 
and technological advances gained from the field ex- 
periences are discussed. 


126,441 

PATENT-4 959 084 Not available NTIS 

National Aeronautics and Space Administration, Bay 

Saint Louis, MS. John C. Stennis Space Center. 

oo Air and Water Pollution Control System. 
atent. 

B. C. Wolverton, and L. Jarrell. Filed 26 May 89, 

patented 25 Sep 90, 8p N91-14662/1, PAT-APPL-7- 

357 938 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A bioaquatic air pollution control system for controlling 
both water and atmospheric pollution is disclosed. The 
pollution control sysiem includes an exhaust for direct- 
ing polluted gases out of a furnace and a fluid circulat- 
ing system which circulates fluid, such as waste water, 
from a source, past the furnace where the fluid flow 
entrains the pollutants from the furnace. The com- 
bined fluid and pollutants are then directed through a 
rock/plant/microbial filtering system. A suction pump 
pumps the treated waste water from the filter system 


past the exhaust to again entrain more pollutants from 
the furnace where they are combined with the fluid 
(waste water) and directed to the filter system. 


128,442 


PB91-152892/GAR PC A04/MF AO1 

National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Respiratory Disease Studies. 

tional Occupational Health Survey of Mining. 


The report provides data concerning the potential oc- 
cupational exposures of individuals involved in the 
mining of lithium. Four sample sites were selected 
from the active lithium mining facilities. All four were 
surveyed between July 18 and July 27, 1988. Potential 
exposures and the associated numbers of workers, 
the occupations of those workers, and the locations on 
the mining property where the potential exposures 
were observed were identified. The products and con- 
ditions to which workers were potentially exposed in- 
cluded: three Mine Safety and Health Administration 
(MSHA) regulated chemicals; one chemical with a 
NIOSH recommended exposure limit which is not reg- 
ulated by MSHA; three chemicals with no NIOSH or 
MSHA limits; 152 trade name products; two physical 
agent conditions; seven musculoskeletal overload 
conditions; and four welding processes. 


128,443 


PB91-158741 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Thermodynamics Div. 

namic Data for Modeling of Flue Gas 
Cleanup Systems (Abstract for Poster Session). 
Interim rept. Sep 86-Jun 87. 
D. Garvin, M. W. Chase, and S. Abramowitz. 1987, 


3p 

Contract DE-Al22-83PC60425 

Sponsored by Department of Energy, Pittsburgh, PA. 
Pittsburgh Energy Pager Center. 

Pub. in Proceedings of Coal Utilization and Environ- 
mental Control Contractors’ Review Meeting, Gaith- 
ersburg, MD., July 7-9, 1987, 3p. 


A thermodynamic data system has been designed for 
use with flue gas control systems. Values of thermody- 
namic properties have been selected for the major 
species in SOx-NOx systems. For each selected value 
a reliability is given together with documentation of the 
source of the value. Data are given for chemical proc- 
esses in the gas, solid and solution phases. Both tabu- 
lar and = presentations are used. A new analy- 
sis has n made of the solubility of SO2 and its ioni- 
zation in aqueous solution. 


128,444 


PB91-159384/GAR PC A14/MF A02 
Geomet Technologies, Inc., Germantown, MD. 
Airliner Cabin Environment: Contaminant Meas- 
urements, Health Risks, and Mitigation Options. 
Final rept. Dec 88-Dec 89. 

N. L. Nagda, R. C. Fortmann, M. D. Koontz, S. R. 
Baker, and M. E. Ginevan. Dec 89, 310p GEOMET- 
1E-2096, DOT-P-15-89-5 

Contract DOTS59-89-C-00082 

Also available from Supt. of Docs. Sponsored by De- 
partment of Transportation, Washington, DC. Office of 
the Secretary. 


The purpose of the study, conducted in 1989, was to 
develop information to be used for determining health 
risks from exposure to environmental tobacco smoke 
(ETS) and other pollutants for airliner occupants. Se- 
lected ETS contaminants (nicotine, respirable sus- 
pended particles (RSP) and carbon monoxide (CO)) as 
well as ozone (O3), microbial aerosols, carbon dioxide 
(CO2) and other environmental variables were meas- 
ured in different parts of airliner cabins for 92 randomly 
selected smoking and nonsmoking flights. In assess- 
ing mitigation strategies, a total or partial ban on smok- 
ing provided the greatest benefit at least cost. Expo- 
sure management was the only viable option for reduc- 
ing risks due to cosmic radiation. For removal of CO2, 
sorption on solid, regenerative adsorbent beds was 
considered to be a method with potential benefits. 


128,445 


PB91-159608/GAR PC A04/MF A01 
Radian Corp., Research Triangle Park, NC. 





Global W: Potential of Three Tree 
arming Mitigation 


Final rept. Sep 89-Jun 90. 

R. L. Peer, D. L. Campbell, and 
EPA/600/7-91/003 

Contract EPA-68-02-4286 

Sponsored by Environmental Protection Agency, Re- 

oe dary! ag Park, NC. Air and Energy Engineering 

esearch 


W. G. Hohenstein. 


The report oe results of an analysis of three alterna- 
tive uses of forests in the U.S. to reduce atmospheric 
carbon dioxide (CO2) concentrations: (i) planting 
trees with no bh en (2) traditional forestry an and (3 rand (3) 
short-rotation intensive culture of trees for biomass. 
creasing concentrations of CO2 and other aaanveny 
important trace gases (RITGs) are of concern due to 
their potential to alter the Earth’s climate. Some scien- 
tists, after reviewing the results of general circulation 
models, predict ri average temperatures and alter- 
ations in the Earth’s hydrologic . While the debate 
continues over the actual magnitude of global warm- 
ing, most scientists agree that some change will occur 
over the next century. This places a burden on policy- 
makers to address gs warming and to develop miti- 
gation measures. Since forests provide a sink for 
carbon by —— CO2 to produce biomass, halting de- 
forestation creating new forests have been pro- 
as ways to slow the buildup of carbon in the 
arth’s atmosphere. 


poet 150707/GAR PC A03/MF A01 
_— Sciences Corp., Research Triangle Park, 


Indoor Air Exposure Modeli Studies: 
CONTAM Modeling Results, and Serial Correlation 
R. E. Stogner, J. S. Irwin, W. B. Petersen, M. Aissa, 
and A. Lansari. Jan 91, 42p EPA/600/3-91/013 
Contract EPA-68-01-7365 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. ee Research and 
Exposure Assessment Lab 


Two studies are reported on factors influencing indoor 
pollution levels. In the first, two mass balance comput- 
er models, CONTAM87 and CONTAM88, were used to 
estimate indoor pollution levels for a hypothetical four 
story building exposed to measured outdoor ozone 
(03) concentrations for a 24-hour period. The building 
contained 50 rooms; exterior rooms contained win- 
dows, interior rooms did not. Modeled indoor concen- 
trations indicated that ozone levels generally de- 
creased along a partial cross section from peripheral 
rooms actually experience lower ozone concentrations 
than interior rooms. CONTAM88 analysis also re- 
vealed that simple actions such as opening interior 
office doors could significantly change indoor ozone 
distribution. In the second, a sensitivity study was con- 
ducted to quantify the factors affecting serial correla- 
tion in the time series of indoor pollution levels. Fur- 
ther, the authors investigated in a very preliminary way 
the use of personal exposure monitoring data to infer 
the values of variables needed to estimate indoor con- 
centrations, such as the rates of air exchange, pollut- 
ant removal, and pollutant generation. 


128,447 

PB91-160853/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Sea Grant 
Coll. Program. 

Backpack-Portable Mass Spectrometer for Meas- 

urement of Volatile Compounds in the Environ- 

ment. 

Technical rept. 

H. F. Hemond. 1991, 22p : aian 

Contract NA86AA-D-SG089 

Sponsored by National Oceanic and Atmospheric Ad- 

ministration, Rockville, MD. Office of Sea Grant and 

Extramural Programs. 


Environmental measurements of volatile pollutants 
and metabolic gases are preferably made in situ. In situ 
measurement provides immediate information to the 
investigator while minimizing disturbance and eliminat- 
ing the need for sample collection, preservation, and 
transport. A self-contained mass spectrometer, capa- 
ble of being carried by one person, has been designed 
and built for this purpose. The instrument is based on a 
compact crossed-field analyzer using a high-energy- 
product magnet and control circuitry optimized for low 
power consumption using a 12V primary power 
source. An internal, rechargable battery can provide 
up to several hours of operation in the field. Provision 
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is made for interface, via RS-232, Sy e compact bat- 
pens Sone | possible, the per be a0 Probe, 
configura is being a 
containing a small silicone-rubber 

may be inserted into a gas- or vavaumiinnae envi- 
ronment of interest. 


128,448 
PBS1-160911/GAR 
— of Mines, Pittsburgh, PA. 


Seurede and Characteristics of Quartz Dust in Coal 
Mines. 

Information circular/1990. 

J. A. iscak, S. J. Page. and R. A. Jankowski. 
1990, BUMINES-IC-9271 

Library of Congress catalog card no. 90-2409. 

Quartz dust is one of the most significant on goi 
health concerns in coal mining today. Since acu 
1980’s the U.S. Bureau of Mines has conducted nu- 
merous studies in u! i 

to identify the sources 

tal characteristics. The 

clusions obtained ies. 

significant quartz dust sources were found to be the 


PC A03/MF A01 
Pittsburgh Research 


-bearing 
tech 
pete 
of the dust. Water sprays and Roedsenes eaten 
ee tind mendhadisaeae 


particles, and the scrubber was 


control technology should be directed at controlling 
smaller sized dust particles. 


128,449 

PB91-161232/GAR PC A08/MF A01 

Lawrence Livermore National Lab., CA. 

FEM3A Simulations of Selected LNG Vapor Barrier 

bw nreelt Field Tests. Final Report, October 
988-Ju 

. AS Chan. Oct 90, 169p UCRL-CR-105184, GRI-90/ 


Contract GRI-5088-252 1704 
Sponsored by Gas Research Inst., Chicago, IL. 


The FEM3A model, with minor modifications, has been 
applied to simulate the vapor dispersion of four large- 
scale LNG vapor barrier field experiments (of the 
Falcon series) and a comparison was made with rele- 
vant field data. The model was able to reproduce re- 
sults consistent with the field measurements, mostly 
within a factor of two. For Falcon-1, with the addition of 
a certain amount of heat to model the superheating 
effects, results consistent with the field observations 
were obtained. In particular, a vapor cloud oe 
the fenced enclosure was reproduced, as opposed to 

a vapor cloud essentially contained within the fence at 
all times observed in a pre-spill wind tunnel simulation. 
The simple approach currently taken to model turbu- 
lence and heat transfer in the source area has per- 


in order to simulate the cloud dispersioi 

all locations. Results from simulations of the Falcon-2 
and Falcon-4 experiments indicated that a vapor fence 
can significantly reduce the downwind hazardous dis- 
tances. However, a vapor fence could also prolong the 
cloud persistence time in the source area, thus in- 
creasing the potential for ignition and combustion 
within the vapor fence and the area nearby. 


128,450 

PBS1-161687/GAR PC A04/MF A01 
Radian Corp., Research Triangle Park, NC. 

Global Inventory of Volatile Organic Compound 
Homes penny a= oy aumeecamceae 

Final rept. Mar 88-Sep 90 

J. J. Watson, J. A. Probert, and S. D. Piccot. Jan 91, 
74p EPA/600/8-91/002 

Contracts EPA-68-02-4288, EPA-68-02-4274 
Prepared in cooperation with Alliance Technologies 
Corp., Chapel Hill, NC. Sponsored by Environmental 
Protection Agency, Research Triangle i NC. Air 
and Energy Engineering Research 


The report describes a global inventory of anthropo- 
genic volatile organic compound (VOC) emissions that 


128,452 


i countries 
wh = pne he neared al 


128,451 
PB91-161695/GAR PC A04/MF A01 
Prtee ns Fiber fi nn during Dry V 

Reentrainment a- 
pene and Wet Cleaning of Asbestos-Contami- 
Rept for Jan 88-Jul 89. 


. Kominsky, and R. W. Fr Mar 91, 
EPA/600/2-91/004 pce 4 
Contract 


Soo siso PBOS-22 246. Sponsored by Ei 

1 nvironmental 
aan Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


A study was conducted to evaluate the potential for 
asbestos 


contamina 
cleaning method used had no statistically sig) 
Gleck.on te.celebes hendutn of Gites cabtcion 
concentrations during carpet cleaning. 


128,452 
Pace Senay wt oned PC nent oh = 
Computer 


Sciences Corp., Research Triangle P: 
Modal Aerosol eo Modeling. 

E.R. wee | P. H. McMurry, U. Shankar, and F. S. 
Binkowski. Feb 91, 281p EPA/600/3-91/020 
Contract EPA-68-01-7365 

See also PB86-212685. Prepared in tion with 


coopera’ 
Minnesota Univ., Minneapolis. Sponsored by Environ- 
mental Protection Agency, Research Triangle Park, 
NC. Atmospheric Research and Exposure Assess- 


equations for repre- 
i on several different 
tions of the aerosol size distribution. Analyt- 

ical and numerical solution techniques for these 

erning equations are also reviewed. 

is a computationally efficient numerical technique for 
simulating aerosol behavior in systems undergoing si- 
multaneous heat transfer, fluid flow, and mass transfer 
technique earns he ormegh models nown 
as modal aerosol dynamics (MAD) models. These 


populations (modes), and solving for the time rate of 
ae of integral moments of each mode. Applica- 
tions of MAD models for simulating aerosol dynamics 
in continuous stirred tank aerosol reactors and flow 
aerosol reactors are provided. For the application to 
flow aerosol reactors, the discussion is developed in 
terms of considerations for merging a MAD model with 
the SIMPLER routine described by Patankar (1980). 
Considerations for incorporating a MAD model into the 
U.S. Environmental Protection 's Regional Par- 
ticulate Model are also . Numerical and ana- 
lytical techniques for evaluating ‘the size- (MES are do inte- 
SS a ee ee S) ar 
. For multimodal 
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ee expression for the coagulation integrals of 
the MDEs, applicable for all size regimes, is 
and is within 20% of accurate numerical evaluation of 
the same moment coagulation integrals. A computa- 
tionally efficient integration technique, based on 
Gauss-Hermite numerical integration, is also derived. 


128,453 
PB91-161737/GAR PC A06/MF A01 
a ey Agency, Research Triangle 
fark, NC. Office of Air Quality Planning and Standards. 
Enabling Document for Standards on 
Transfer and Waste Operations. 
i 


inal rept. 
Mar 90, 108p EPA/450/3-90/009 


On February 27, 1990, standards for Benzene were 
promulgated for benzene transfer and benzene waste 
operations. The benzene enabling document summa- 
rizes these standards. The basic purpose of the docu- 
ment is to assist the EPA regional enforcement per- 
sonnel in the understanding of these regulations and 
the implementation plan for benzene NESHAPs. Flow 
diagrams that can assist in the determination of the 
appiicability of the standards to the sources and exam- 
ple forms to be filled out by the waste operations listing 
stream characteristics are also included. 


128,454 

PB91-161745/GAR PC A08/MF A01 

Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 

Polymer Manufacturing Industry - Enabling Docu- 

ment. 

Final rept. 

Dec 90, 175p EPA/450/3-90/019 

See also PB91-148304. 


The enabling document summarizes the standards 
that were promulgated in December 1990 (55 
FR51010) for new stationary sources of polypropyl- 
ene, polyethylene, polystyrene, and poly (ethylene ter- 
ephthalate) manufacturing industry. The basic purpose 
of the document is to assist the EPA regional enforce- 
ment personnel in the understanding of these regula- 
tions and the implementation plan for these regula- 
tions. Flow diagrams that can assist in the determina- 
tion of the applicability of the standards to the sources 
are also included. 


128,455 

PB91-161752/GAR PC A10/MF A02 
Radian Corp., Research Triangle Park, NC. 

Ongoing Research and Regulatory Development 
Projects. 
Final _ 
T. K. Moody, C. E. Oldham, and C. E. Norris. Jul 90, 
216p DCN-90-203-099-26-10, EPA/450/3-90/013 
Contract EPA-68-D8-0065 

See also PB90-113531. Sponsored by Environmental 
Protection Agency, Research be og Park, NC. Office 
of Air Quality Planning and Standa 


The National Air Toxics Information Clearinghouse 
(NATICH) has been established by the U.S. Environ- 
mental Protection Agency’s (EPA) Office of Air Quality 
Planning and Standards for the purpose of facilitating 
information transfer among Federal, State, and local 
air quality management agencies. The document is di- 
vided into three sections and an appendix. The first 
section is an introduction that explains document 
scope and use. Section 2 lists 230 air toxics projects in 
progress as of March 31, 1990, at EPA, NIOSH, 
ATSDR, and State and local agencies. A brief descrip- 
tion of each project and a contact name, office, and 
telephone number are given. The third section of the 
document contains the index that allows readers to 
locate projects of interest. The appendix lists regula- 
tory development projects on toxic chemicals under 
way at the EPA’s Office of Drinking Water (ODW). 


128,456 
PB91-163428/GAR PC A16/MF A02 
of Technology Assessment, Washington, DC. 
peers od by Degrees: Steps to Reduce Green- 


Feb ot 91, 359p ‘OTA-0-482 
Also available from Supt. of Docs. 


The report focuses specifically on potential emissions 
reductions in the next 25 years. The analysis is struc- 
tured around six key sectors of the U.S. economy: 
buildings, transportation, manufacturing, energy 
supply, forestry, and food. The report quantifies the po- 
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tential for emissions reduction within each sector-- 
areas where gains in efficiency, product substitution, 
conservation, or other technical options can amelio- 
rate increases in carbon dioxide and other greenhouse 
gases. A selection of policy options that appear to 
offer the most promise for achieving these reductions 
in the U.S. is presented. 
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AD-A229 825/5/GAR PC A05/MF A01 
National Defense Univ., Washington, DC. 

os and Environmental Regulation in industrial 


Mobi . 
W. E. Durrwachtter, D. A. Kane, and J. E. Thompson. 
1985, 97p 


A strong defense requires national decisionmakers to 
consider tradeoffs including choices which affect the 
natural environment and the safety and health of the 
country’s population. Americans are long have been 
concerned with conditions prevailing in their places of 
work and leisure. They are more aware than ever that 
unthinking application of py: | can erode, rather 
than improve, the quality of life. When industries that 
threaten such erosion are related to national security, 
should we insist on the same strict standards as we do 
with non-defense industries. Preventing pollution or 
injury may at the same time, say some experts, slow 
production, raise costs, lower product quality. If safety 
and health factors create dilemmas for US industry 
during peacetime production, what actions should the 
country take when a national emergency calls for ac- 
celerated production. What policies, laws, regulations, 
and procedures should we adopt to maintain an ade- 
quate industrial base for mobilization while protecting 
the health and environment of our citizens. This study 
seeks ways to build a sufficient industrial mobilization 
base without simultaneously sacrificing the nation’s 
safety, health, and environment. Keywords: Indus- 
tries/health; Occupational diseases/hazards; Environ- 
mental management; Industrial medicine; Public 
health/safety; National security. (mm) 


128,458 
DE91006228/GAR PC A04/MF A01 
Bonneville Power Administration, Portland, OR. 
Operations, maintenance, and ment 10- 
— plan, 1990-1999: Environmental strategy. 
on report. 

rogress rept. 
Sep 90, 67p DOE/BP-1455 
Portions of this document are illegible in microfiche 
products. 


In operating and maintaining its regional power trans- 
mission system, Bonneville Power Administration 
(BPA) must address environmental concerns. Pollution 
sources and pathways for pollution migration, includ- 
ing potential contamination from hazardous or toxic 
materials, are present. BPA must develop and follow 
precautionary measures, respond to emergencies, 
minimize wastes, redress past problems, alert and 
train employees to problems and safety needs, con- 
stantly evaluate this effort and update the program for 
improvements and changes in regulations and tech- 
nology. Part of BPA’s mission is to conduct its oper- 
ation, maintenance, and replacement programs in an 
environmentally sound manner. BPA recognizes its re- 
sponsibility to be good stewards of the environment. 
BPA will meet its environmental obligations as set forth 
in environmental laws and regulations. BPA intends to 
make consistent and measurable progress toward 
meeting these responsibilities. The target for the 10- 
Year Plan is to achieve environmental compliance and 
meet the following goals: (1) protect human health and 
the environment; (2) avoid or limit liability (3) set up an 
effective internal management structure to maintain 
compliance; and (4) achieve cost-effective compli- 
ance. 6 figs. 


128,459 

DE91007119/GAR 

apn red of cnany. Vi Washington, DC. 
Tiger team assessment of the Argonne Illinois site. 
19 Oct 90, 783p DOE/EH-0147P 


This report documents the results of the Depertment 


pas A99/MF E06 


of Energy’s (DOE) Tiger Team Assessment of the Ar- 
gonne Illinois Site (AIS) (including the DOE Chicago 


Operations Office, DOE Argonne Area Office, Argonne 
National Laboratory-East, and New Brunswick Labora- 
tory) and Site A and Plot M, Argonne, Illinois, conduct- 
ed from September 17 through October 19, 1990. The 
Tiger Team Assessment was conducted by a team 
comprised of professionals from DOE, contractors, 
consultants. The purpose of the assessment was to 
provide the Secretary of Energy with the status of Envi- 
ronment, Safety, and Health (sae) Pr og ogee at AIS. 
Aigonne National Laboratory-East (ANL-E) is the prin- 
cipal tenant at AlS. ANL-E is a multiprogram laboratory 
operated by the University of Chicago for DOE. The 
mission of ANL-E is to perform basic and applied re- 
search that supports the development of energy-relat- 
ed technologies. There are a significant number of 
ES&H findings and concerns identified in the report 
that require prompt management attention. A signifi- 
cant change in culture is required before ANL-E can 
attain consistent and verifiable compliance with stat- 
utes, regulations and DOE Orders. ES&H activities are 
informal, fragmented, and inconsistently implemented. 
Communication is seriously lacking, both vertically and 
horizontally. Management expectations are not known 
or commondated adequately, support is not consist- 
ent, and oversight is not effective. 


128,460 

PB91-151225/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Engineering Control Technol Branch. 
In-Depth Survey Report: The Control of Methylene 
Chloride in Furniture Stripping at Kwick Kleen In- 
dustrial Solvents, Inc., Vincennes, Indiana. 

C. L. Fairfield, P. A. Jensen, J. H. Jones, and T. J. 
Fischbach. Nov 90, 48p ECTB-170-16B 


A study was made to document and evaluate effective 
techniques for the control of potential health hazards 
at Kwick Kleen Industrial Solvents, Inc. (SIC-2851), 
Vincennes, Indiana. This particular study was born out 
ofag ge | concern of the hazards of methylene- 
chloride (75092) and the need for technical advice to 
furniture strippers. This particular company produced, 
sold, and distributed furniture stripping solutions to 
over 2,000 furniture stripping shops. The study evalu- 
ated the local ventilation systems designed by the 
company for their ability to minimize the amount of 
methylene-chloride to which workers were exposed. 
Three local ventilation systems were used in conjunc- 
tion with a flow over furniture stripping tank: a hood 
ventilation system, a PVC pipe ventilation system, and 
a floor ventilation system. Five different sampling 
setups or configurations were evaluated. Personal ex- 
posures to methylene-chloride while using local venti- 
lation systems were about 200 parts per million (ppm) 
while stripping which was lower than the control 
system which used no local ventilation and had an av- 
erage exposure of 600ppm. Local ventilation systems 
should be improved to lower the personal exposure 
levels. No control system was demonstrably better 
than any of the others. According to the authors, in- 
creasing the amount of air exhausted locally from the 
stripping area might significantly reduce exposures to 
methylene-chloride. Other suggestions included en- 
closure of the tank, as well as other tank and ventila- 
tion system designs. 
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PB91-152033/GAR PC A07/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Engineering Control Technology Branch. 
In Depth Survey Report: Control of Anesthetic 
Gases in Dental Operatories at University of Cali- 
fornia at San Francisco, Oral Surgical Dental Clinic, 
San Francisco, California. 

J. D. McGlothlin, P. A. Jensen, T. C. Cooper, T. J. 
pine ner and C. L. Fairfield. Sep 90, 127p ECTB- 
166-1 


Since 1976, ECTB has conducted a number of assess- 
ments of health hazard control technology on the 
basis of industry, common industrial process, or spe- 
cific control techniques. The objective of each of these 
studies has been to document and evaluate effective 
control techniques for potential health hazards in the 
industry or process of interest, and to create a more 
general awareness of the need for or availability of an 
effective system of hazard control measures. In Octo- 
ber 1986, NIOSH researchers began an evaluation of 
dental operatories which use scavenging systems. 
The evaluation had two goals: (1) to determine if there 
are scavenging systems which will reduce wasie ni- 
trous oxide (N20) levels in dental operatories to the 
NIOSH Recommended Exposure Level (REL) of 25 





ppm during the time of administration; and (2) if such 
systems do not exist, then to deterrnine why they fail to 
meet the NIOSH criteria and provide recommenda- 
tions on how the criteria can be met. The Purpose of 
the report is to present the results of the investigations 
of the function and rom of the Porter-Brown and MDT 
McKessen Scavei Systems to control N2O to 
NIOSH Recomme: Exposure Levels (RELs) during 
surgery. 


53643/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 


cinnati, OH. 
Brief on the Occupational Safe 
tion’s Proposed Rule on 
pational Ex Exposure to Bloodborne Pathogens by R. 
Niemeier, May 21, 1990. 
21 May 90, {0p 


The testimony concerns the final comments of NIOSH 
on OSHA's proposed rule on bloodborne pathogens. 
The risks to health posed by hepatitis-B virus (HBV), 
human immunodeficiency virus (HIV), and other biood- 
borne diseases clearly warrant development and en- 
forcement by OSHA of a comprehensive standard. As 
of May 15, 1990, the Centers for Disease Control were 
aware of 65 case reports of health care workers who 
may have acquired HIV infection from occupational ex- 
posure. Twenty seroconverted following a document- 
ed occupational exposure. Of these 20, 18 involved 
exposure to blood, one to bloody pleural fluid, and one 
to concentrated virus in the laboratory. Vaccination is 
the single most effective means of preventing occupa- 
tional HBV transmission. However, about 5% of those 
given vaccination do not develop an antibody re- 
sponse and remain susceptible. Questions remain 
about the efficacy of gloves for offering protection. 
Other areas discussed include the use of signs and 
labels, post exposure evaluation and follow up of ex- 
posed workers. 


128,463 

PB91-158394/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Pesticide Programs. 

Pesticide Assessment Guidelines, Subdivision F, 

Hazard Evaluation: Human and —— Animals. 
— icity. Addendum 

K. L. Dearfield. Feb 91, 16p EPA/S40/09- 91/122 

See also PB86-108958 and PB89-124085. 


In response to the need to improve scientific and regu- 
latory decisions and to provide additional guidance for 
the investigators performing oncogenicity studies, a 
position statement is presented by the Toxicology 
Branch of the Hazard Evaluation Division in the Office 
of Pesticide Programs. The position statement reflects 
the scientific thoughts of only the Office of Pesticide 
Programs (OPP) and should not be construed to be 
guidance from any other Office within EPA. 


128,464 

PB91-159624/GAR PC A08/MF A01 
Pacific Environmental Services, Inc., Durham, NC. 
Cancer Risk from Outdoor Exposure to Air Toxics. 
Voiume 1. 

Final rept. 

K. Meardon. Sep 90, 166p EPA/450/1-90/004A 
Contract EPA-68-02-4393 

See also Volume 2, PB91-159632 and PB85-225175. 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Office of Air Quality Plan- 
ning and Standards. 


The report presents an analysis of cancer risks in the 
United States from outdoor exposures to airborne 
toxic pollutants. It is intended to provide updated infor- 
mation to suggest priorities for air toxics control. The 
study is an update of an EPA report issued in 1985 
entitled The Air Toxics Problem in the United States: 
An Analysis of Cancer Risks for Selected Pollutants. 
The analysis is based primarily on information derived 
from recent studies and reports. Results are ex- 
pressed as cancer risk from individual pollutants and 
source categories in terms of excess lifetime individual 
cancer risks and nationwide annual cancer cases. 
Health risks due to indoor exposure and noncancer 
health effects resulting from outdoor exposure are not 
included in the analysis, but are addressed in separate 
studies. 


128,465 
PB91-159632/GAR PC A11/MF A02 


ENVIRONMENTAL POLLUTION & CONTROL 


Pacific Environmental Services, inc., Durham, NC. 
Cancer Risk from Outdoor Exposure to Air Toxics. 
Volume 2. Appendices. 

Final rept. 

Sep 90, 227p EPA/450/1-90/004B 

Contract EPA-68-02-4393 

See also Volume 1, PB91-159624. Sponsored by Envi- 
ronmental Protection Agency, Research Triangle Park, 
NC. Office of Air Quality Planning and Standards. 


The report presents an analysis of cancer risks in the 
United States from outdoor exposures to airborne 
toxic pollutants. It is intended to provide updated infor- 
mation to suggest priorities for air toxics control. The 
study is an update of an EPA report issued in 1985 
entitled The Air Toxics Problem in the United States: 
An Analysis of Cancer Risks for Selected Pollutants. 
The analysis is based primarily on information derived 
from recent studies and reports. Results are ex- 
pressed as cancer risk from individual pollutants and 
source categories in terms of excess lifetime individual 
cancer risks and nationwide annual cancer cases. 
Health risks due to indoor exposure and noncancer 
health effects resulting from outdoor exposure are not 
— in the analysis, but are addressed in separate 
$s ies. 


128,466 

PB91-161380/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Offi 

Ambient Water Quality Criteria Document: Adden- 
dum for Chiorinated Naphthalenes. 

Draft rept. (Final). 

May 89, 14p ECAO-CIN-629 

See also PB81-117426. 


Under the 1977 Ciean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
Ambient Water Quality Criteria Document for Chiorin- 
ated Naphthalenes. 


128,467 

PB91-161398/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Acrylonitrile. 

Draft rept. (Final). 

Jun 89, 21p ECAO-CIN-615 

See also PB81-117285. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
— Water Quality Criteria Document for Acryloni- 
trile. 


128,468 

PB91-161406/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Nitrosamines. 

Draft rept. (Final). 

Sep 89, 44p ECAO-CIN-662 

See also PB81-117756. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
Ambient Water Quality Criteria Document for Nitrosa- 
mines. 
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128,469 


PB91-161414/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment 

a Water Quality Criteria Document: Adden- 


Draft rept. (Final). 
Dec 89, 24p ECAO-CIN-661 
See also PB81-117749. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants 

These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
free Water Quality Criteria Document for Nitro- 


128,470 


PB91-161422/GAR PC A03/MF A01 
Environmental Protection Agency, oa OH. En- 
vironmental Criteria and Assessment Offic: 

Ambient Water r Quality Criteria ‘Document: Adden- 
dum for H 
Draft rept. (Final). 

Jun 89, 20p ECAO-CIN-654 
Also see PB81-117665. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Envirenmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. The addenda represent 
an updated literature search current as of 1988, plus 
additional information from Agency files and Program 

. The addendum is to update the existing Ambi- 
ent Water Quality Criteria Document for Hexachlorocy- 
clopentadiene. 
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128,471 


PB91-161430/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Fluoranthene. 

Draft rept. (Final). 

Apr 90, 19p ECAO-CIN-648 

See also PB81-117608. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
Ambient Water Quality Criteria Document for Fiuoran- 
thene. 


128,472 


PB91-161448/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Diphenyihydrazine. 

Draft rept. (Final). 

Jul 89, 16p ECAO-CIN-644 

See also PB81-117731. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
goa(ay(t) of the Clean Water Act as amended in 1987, 

he U.S. EPA is mandated to re-evaluate and update 
pee criteria every five years. These addenda repre- 
sent an updated Mettnee search current as of 1988, 
plus additional information from Agency files and Pro- 
gram Offices. The addendum is to update the existing 
Ambient Water Quality Criteria Document for 1, 2-Di- 
phenylhydrazine. 


June 1, 1991 115 





ENVIRONMENTAL POLLUTION & CONTROL 


Environmental Health & Safety 


128,473 

PBS1-161455/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 

vironmental Criteria and Office. 

Ambient Water Quality Criteria Document: Adden- 

dum for Hexachiorobutadiene. 


Draft rept. (Final). 
ECAO-CIN-652 


Jun 89, 1 
See also 1-117640. 


Under the 1977 Clean Water Act, pee mandated 
the U.S. Environmental Protection oo 


These criteria were published i 

soa(ay(t) of the Clean Water Act as amended in 1987, 
EPA is mandated to re-evaluate and update 

these criteria every five years. These addenda repre- 

sent an updated literature search current as of 1988, 

plus otro information from Agency files and Pro- 

= Offices. The addendum is to update the existing 
oie Quality Criteria Document for Hexach- 


PC A03/MF A01 

Protection Agency, Cincinnati, OH. En- 
Criteria and Assessment Office. 

Quality Criteria Document: Adden- 


rept. (Final). 
May 89, 24p ECAO-CIN-651 
See also PB81-117632. 
Under the 1977 Clean Water Act, Congress mandated 
ambient water quay ert or 1 129 prionty pollutants, 
water ity lor priority pollutants. 
These crit ere published in 1980. Under Section 
on 1) of th the | Clean Water Act as amended in 1987, 
. EPA is mandated to re-evaluate and update 
Sash euisteaue tap eae These addenda 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
a Offices. The addendum is to update the existing 
mbient Water Quality Criteria Document for Hepta- 


128,475 

PBS91-161471/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for DDT. 

Draft rept. (Final). 

Sep 89, 22p ECAO-CIN-636 

See also PB81-117491. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 

ram Offices. The addendum is to update the existing 
imbien tt Water Quality Criteria Document for DDT/ 
DDD/DDE. 


128,476 

PB91-161489/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

ee Water Quality Criteria Document: Adden- 


dum ene. 
Draft rept. (Final). 

Dec 89, 1 ECAO-CIN-647 
See also PB81-117590. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
a 1) of the Clean Water Act as amended in 1987, 
. EPA is mandated to re-evaluate and update 
abe criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= . The addendum is to update the existing 
mbient Water Quality Criteria Document for Ethyiben- 
zene. 


128,477 
PBS91-161497/GAR 
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PC A03/MF A01 


Environmental Protection Agency, Cincinnati, OH. En- 
Assessment 
Criteria Document: Adden- 


jes rang tga 
Ambient W 
dum for 24-Dir 
Draft rept. ( 
Apr 90, 1 
See also P 


Final). 

ECAO-CIN-642 

1-117558. 
Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient _—_ o* criteria for 129 priority pollutants. 
These crit e published in 1980. Under Section 
Fw ry 1) of the 3 Clean Water Act as amended in 1987, 

the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. addenda repre- 
sent an ited literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the existing 

mbient Water Quality Criteria Document for 2, 4-Di- 
methyiphenol. 


128,478 
PB91-161505/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 
Ambient Water Quality Criteria Document: Adden- 
dum for Endrin. 

Rog (Final). 

ECAO-CIN-646 

See sieo P 81-117582. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water — criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
cg 1) of the Clean Water Act as amended in 1987, 
the . EPA is mandated to re-evaluate and update 
Gace. criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
m Offices. The addendum is to update the existing 
mbient Water Quality Criteria Document for Endrin. 


128,479 
PB91-161513/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 
Ambient Water —— Criteria Document: Adden- 
dum for Ai 
Draft rept. (Final). 

; ECAO-CIN-613 
See also PB81-117269. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority Pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the existing 

— Water Quality Criteria Document for Ace- 
naphthene. 


128,480 
PB91-161521/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Aldrin/Dieldrin. 
Draft rept. (Final). 
Sep 89, 24p ECAO-CIN-616 
See also PB81-117301. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. The addenda represent 
an updated literature search current as of 1988, plus 
additional information from Agency files and Program 
Offices. The addendum is to update the existing Ambi- 
= Water Quality Criteria Document for Aldrin/Diel- 
rin. 


128,481 

PB91-161539/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 


Ambient Water Quality Criteria Document: Adden- 
dum for Antimony. 

Draft rept. (Final). 

May 89, 20p ECAO-CIN-617 

See also PB81-117319. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority Pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to soe and S—<— 
these criteria every five years. These rene: vies. 
sent an updated literature search current as of 1 
plus additional information from Agency files and Pro- 
Rin Offices. The addendum is to update the existing 
ez: Water Quality Criteria Document for Antimo- 


128,482 


PB91-161547/GAR PC A03/MF A01 

Environmental Protection Agency, Cincinnati, OH. En- 

vironmental Criteria and Assessment Office. 

Ambient Water — Criteria Document: Adden- 

Draft rept, (Final 

aft r 

Sep 89, 21 

See also P' 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These a repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
Rin Offices. The addendum is to update the existing 

mbient Water Quality Criteria Document for Chlior- 


inal). 
EO-Cov-ees 
1-117384. 
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PB91-161554/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Carbon Tetrachioride. 

Draft rept. (Final). 

Aug 89, 21p ECAO-CIN-624 

See also PB81-117376. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. The addenda represent 
an updated literature search current as of 1988, plus 
additional information from Agency files and Program 
Offices. The addendum is to update the existing Ambi- 
pe bg Quality Criteria Document for Carbon Tetra- 
chloride. 


128,484 

PB91-161562/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Chioroform. 

Draft rept. (Final). 

Aug 89, 22p ECAO-CIN-631 

See also PB81-117442. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
Xi Offices. The addendum is to update the existing 

mbient Water Quality Criteria Document for Chioro- 


128,485 

PB91-161570/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 





Ambient Water Quality Criteria Document: Adden- 
dum for 2-Chiorophenol. 
Draft rept. (Final). 
Jul 89, 17p ECAO-CIN-632 
See also PB81-117459. 
Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
— water quality criteria for 129 priority pollutants. 
hese criteria were published in 1980. Under Section 
aos(ai of the Clean Water Act as amended in 1987, 
EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
| eat Offices. The addendum is to update the existing 
oy Water Quality Criteria Document for 2-Chioro- 
phenol 


128,486 

PBS1-161596/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office 

Ambient Water Quality Criteria Desenent Adden- 
dum for 2,4-Dichio nol. 

Draft rept. (Final). 

Jun 89, 17p ECAO-CIN-640 

See also PB81-117533. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
pte Offices. The addendum is to update the existing 

mbient Water Quality Criteria Document for 2, 4-Dich- 
lorophenol. 


128,487 
PBS1-161604/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 
Ambient Water Quality Criteria Document: Adden- 
dum for Benzidene. 
Sone rept. (Final). 

May 89, 18p ECAO-CIN-621 
See also PB81-117343. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the existing 
a Water Quality Criteria Document for Benzi- 
ine. 


128,488 

PBS1-161612/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office 

Ambient Water Quality Criteria Document Adden- 
dum for Acrolein. 

Draft rept. (Final). 

Sep 89, 16 EGAO-CIN-614 

See also PB81-117277. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. The addenda represent 
an updated literature search current as of 1988, plus 
additional information from Agency files and Program 
Offices. The addendum is to update the existing Ambi- 
ent Water Quality Criteria Document for Acrolein. 


Brite 161620/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Chioroalkyl Ethers. 

Draft rept. (Final). 

Jun 89, 25p ECAO-CIN-628 

See also PB81-117418. 
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Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the existing 
‘yl Ete — Quality Criteria Document for Chioroal- 


128,490 

PB91-161638/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Phenol. 

Draft rept. (Final). 

Dec 89, 17p ECAO-CIN-664 

See also PB81-117772. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the — 
mbient Water Quality Criteria Document for Pheno 


128,491 

PB91-161646/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Haloethers. 

Draft rept. (Final). 

May 89, 16p ECAO-CIN-649 

See also PB81-117616. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
= Offices. The addendum is to update the existing 
mbient Water Quality Criteria Document for Ha- 
loethers. 


128,492 

PB91-161653/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Phthalate Esters. 

Draft rept. (Final). 

Sep 89, 41p ECAO-CIN-665 

See also PB81-117780. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 
These criteria were published in 1980. Under Section 
304(a)(1) of the Clean Water Act as amended in 1987, 
the U.S. EPA is mandated to re-evaluate and update 
these criteria every five years. These addenda repre- 
sent an updated literature search current as of 1988, 
plus additional information from Agency files and Pro- 
| pare Offices. The addendum is to update the existing 

mbient Water Quality Criteria Document for Phthalate 
Esters. 


128,493 

PB91-161661/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Ambient Water Quality Criteria Document: Adden- 
dum for Chlorinated ols. 

Draft rept. (Final). 

Jul 89, 30p ECAO-CIN-630 

See also PB81-117434. 


Under the 1977 Clean Water Act, Congress mandated 
the U.S. Environmental Protection Agency to develop 
ambient water quality criteria for 129 priority pollutants. 


128,496 
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These criteria were published in 1980. Under Section 


gram 
Ambient Water Quality Criteria Document 
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128,494 
PB91-154617/GAR 


W. F. Sette. Mar 91, 63p EPA/540/09-91/123 
The new revised Neurotoxicity Test Guidelines are 


provides 
trants in the conduct of test to support 
‘ederal Insecticide, Fungicie, 


requirements 

chemicals under the Toxic Substances Act (TSCA). 
These revised neurotoxicity guidelines have been re- 
viewed and approved by the FIFRA Scientific Advisory 
Panel and made available for public comment. The fol- 
lowing guidelines are included in the package: (1) 
Neurotoxicity Screening Battery including Functional 
Observational Battery, Motor Activity, and 

ology, including an assay for Glial Fibrillary Acidic Pro- 
tein; (2) Delayed Neurotoxicity of Organophosphorus 
Substances following Acute and Exposures, in- 
cluding an assay for Neurotoxic Esterase; (3) Develop- 
mental Neurotoxicity Study; (4) Schedule-Controlied 
Operant Behavior; and (5) Peripheral Nerve Function. 


128,495 


PB91-159673/GAR PC A02/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

Pesticide Fact Sheet Number 93.1: ‘Bacillus thurin- 
giensis’ (Revised). 

Dec 90, 9p EPA/540/FS-91/124 


The document contains up-to-date chemical informa- 
tion on Bacillus thuringensis, including a summary of 
the Agency’s regulatory position and rationale, on a 
specific pesticide or group of pesticides. A Fact Sheet 
is issued after one SF tne the following actions has oc- 
curred: Issuance or reissuance of a registration stand- 
ard; Issuance of each special review document; Regis- 
tration of a significantly changed use pattern; Registra- 
tion of a new chemical; or An immediate need for infor- 
mation to resolve controversial issues relating to a 
specific chemical or use pattern. 


128,496 

PB91-159681/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

Pesticide Fact Sheet Number 219: Tribenuron 


Methyl. 
Jun 89, 13p EPA/540/FS-91/123 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency’s regulatory 
position and rationale, on Tribenuron methyl. A Fact 
Sheet is issued after one of the following actions has 
occurred: (1) Issuance or reissuance of a registration 
standard; (2) Issuance of each special review docu- 
ment; (3) Registration of a significantly changed use 
pattern; (4) Registration of a new chemical; or (5) An 
immediate need for information to reesolve controver- 
sial issues relating to a specific chemical or use pat- 
tern. 
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DES 1004330/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Use of liquid scintillation in the appraisal of non- 

radioactive waste shipments from nuclear facili- 


W. L. McDowell. 1989, 20p WSRC-RP-89-387, 
CONF-891082-4 

Contract AC09-89SR18035 

International conference on new trends in liquid scintil- 
lation counting and organic scintillators, Gatlinburg, TN 
USA), 2-5 Oct 1989. Sponsored by Department of 
nergy, Washington, DC. 


On the Savannah River Site (SRS), non-radioactive or 
clean waste, is normally assayed to appraise the 
extent of surface contamination by using a survey 
meter. Because of the nature of the operations con- 
ducted at SRS, the majority of the waste generated is 
treated as contaminated waste until proven otherwise. 
Before such waste can be shipped off-site, more rigor- 
ous assay must demonstrate compliance with govern- 
ment standards. In particular, it is necessary to ap- 
—— samples with r oaud to the Department of 
Frangportation (DOT) guideline for a total activity of 2 
ries per gram of waste material. Furthermore, 
the assay methods must be sufficient to comply with 
Exrorenantel Protection Agency (EPA) regulations to 
= overcrowding of waste storage locations. 
, the present work developed efficient liquid scin- 
tillation methods for meeting these requirements. The 
method of phase separation, sample processing, and 
liquid scintillation analysis proved effective for the 
analysis of mixed phase, hydrocarbon based waste 
samples. The described method was readily applica- 
ble toa variety of circumstances and was straightfor- 
ward e h to be used by staff analysts after a mini- 
mum of training. The results were obtained in far short- 
er time (usually less than 2 hours for a single sample) 
than would be required for other typical methods be 
analysis. All samples analyzed by the methods 
re were found to have activities below the 2 v9 g 
Ge for shipment of non-nuclear waste. 


128,498 

DE91004759/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

po were toa stability investigation. Task 1, Ferro- 


L. L. Burger. Nov 84, 32p PNL-5441 
Contract AC06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


The question of long-term safety of the large quantities 
of ferrocyanide precipitates placed in some waste 
tanks over a period of several years at the Hanford 
Plant has been raised. This report reviews the existing 
information on these precipitates and on the potential 
reactions that might occur between these solids and 
nitrate salts, and makes recommendations for a study 
that would better establish the chemistry involved, de- 
termine the precise location of the cyanide precipi- 
tates, and thus permit the development of a long range 
storage plan. 31 refs., 4 tabs. 


128,499 
DE91005133/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
E m of spent tributyiphos- 
phate extractant using silver catalyzed electro- 
chemical oxidation. 
A. C. Almon, and B. R. Buchanan. 1990, 29p WSRC- 
MS-90-123, CONF-900977-7 
Contract AC09-89SR18035 

im ‘90: American Nuclear Society (ANS) inter- 
national meeting on radioactive waste technologies, 
decontamination, and hazardous wastes, Knoxville, 
TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Silver catalyzed electrochemical oxidation of organic 
species is examined in analytical detail. This paper de- 
scribes the mechanisms, reactions rates, products, in- 
termediates, capabilities, limitations, and optimal reac- 
tion conditions of the electrochemical destruction of 
organic waste. A small bench-top electrocell being 
tested for the treatment of small quantity laboratory 
waste is described. The 200 mL electrochemical cell 
used has a processing capacity of 50 mL per day, and 
can treat both radioactive and non-radioactive waste. 
In the silver catalyzed process, Ag(!) is electrochemi- 
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ae oxidized to Ag(Il) which attacks organic 
such as tri hate (TBP), tetraphenyl ~s 
(TPB), and benzene (sup 1,2). This 

the destruction of tributyl ite (TBP) although 
several organic species have destroyed using 
this process. The organic species are converted to 
carbon dioxide, water, and inorganic acids. The proc- 
ess has the potential for RCRA (Resource Conserva- 
tion and Recovery Act) waste treatment as well as dis- 
posal of large amounts of radioactive organic waste. 


focuses on 


128,500 
DE91005150/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

level measurement in high level nuclear 
waste slurries. 
G. E. Weeks, F. M. Heckendorn, and R. L. Posties. 
1990, 14p WSRC-MS-90-175, CONF-901 101-67 
Contract ACO9-89SR18035 
American Nuclear Society winter meeting, May ewe 
ton, DC (USA), 11-15 Nov 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Accurate liquid level measurement has been a difficult 
= to solve for the Defense Waste Processing 
acility (DWPF). The nuclear waste sludge tends to 
plug or degrade most commercially available liquid- 
level measurement sensors. A liquid-level measure- 
ment — that meets demanding accuracy require- 
ments for the DWPF has been developed. The system 
uses a pneumatic 1:1 pressure repeater as a sensor 
and a computerized error correction system. 2 figs. 


128,501 

DE91005198/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Colloid migration in fractured media. 1988-1989 
Annual — 

Progress rept. 

J. R. Hunt. 15 Sep 89, 14p UCRL-CR-105154 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Field studies at the Nevada Test Site by researchers at 
Lawrence Livermore National Laboratory have demon- 
strated that radionuclides are being transported by col- 
loidal material suspended i ak ramen This obser- 
vation is counter to most predictions from contaminant 
transport models because the models assume ad- 
sorbed species are immobile. The purpose of this re- 
search is to quantify the transport processes for colloi- 
dal materials and develop the mechanistic under- 
standing frac mg to predict radionuclide transport in 
fractured media. There were three areas of investiga- 
tion during this year that have addressed these issues: 
chemical control of colloid deposition on clean mineral 
surfaces, colloid accumulation on fracture surfaces, 
and the influence of deposited colloids on colloid and 
tracer migration. 7 refs. 


128,502 

DE91005452/GAR PC A99/MF E06 

Tennessee Valley Authority, Knoxville. Div. of Water 

Resources. 

Effect of Sequoyah Nuclear Plant on dissolved 
oxyge igen in Chickamauga Reservoir. 

S. R. Butkus, M. C. Shiao, and B. L. Yeager. Sep 90, 

900p TVA/WR/WQ-90/10 

Portions of this document are illegible in microfiche 

products. 


During the summer of 1985, the Tennessee Division of 
Water Pollution Control and the Tennessee Wildlife 
Resources Ai measured dissolved oxygen (DO) 
concentrations downstream from the Sequoyah Nu- 
clear Plant (SQN) discharge mixing zone that were 
below the state criterion for DO. The Tennessee “Gen- 
eral Water Quality Criteria” ifies that DO should 
be a minimum of 5.0 mg/| measured at a depth of 5 
feet for the protection of fish and aquatic life. The Ten- 
nessee Valley Authority developed the present study 
to answer general concerns about reservoir conditions 
and potential for adverse effects on aquatic biota. Four 
objectives were defined for this study: (1) to better 
define the extent and duration of the redistribution of 
DO in the reservoir, (2) to better understand DO dy- 
namics within the mixing zone, (3) to determine wheth- 
er DO is being lost (or added) as the condenser cool- 
ing water passes through the plant, and (4) to evaluate 
the potential for impact on aquatic life in the reservoir. 


128,503 
DE91005618/GAR 
Battelle Pacific Northwest Labs., Richland, WA. 


PC A03/MF A01 


Waste storage in the vadose zone affected by 
Meow vapor condensation and leaching. 

W. Cary, G. W. Gee, and G. A. Whyatt. Aug 90, 
top PNL-SA-18137, CONF- 9011116-7 
Contract ACO6-76RL0183 
Nuclear waste - Tins conference (14th), 
Boston, MA (USA), 2! Nov 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


One of the major concerns associated with waste stor- 
age in the vadose zone is that toxic materials may 
somehow be leached and transported by advecting 
water down to the water table and reach the accessi- 
ble environment through either a well or discharge to a 
river. Consequently, care is taken to provide barriers 
over and around storage sites to reduce contact 
between infiltrating water and the buried waste form. In 
some cases, it is important to consider the intrusion of 
water vapor as well as water in the liquid phase. Water 
vapor diffuses through porous material along vapor 
pressure gradients. A slightly low temperature, or the 
presence of water-soluble components in the waste, 
favors water condensation resulting in leaching of the 
waste form and advection of water-soluble compo- 
nents to the water table. A simple analysis is present- 
ed that allows one to estimate the rate of vapor con- 
densation as a function of waste composition and 
backfill materials. An example using a waste form sur- 
rounded by concrete and gravel layers is presented. 
The use of thermal gradients to offset condensation 
effects of water-soluble components in the waste form 
is discussed. Thermal gradients may be controlled by 
design factors that alter the atmospheric energy ex- 
change across the soil surface or that interrupt the 
geothermal heat field. 7 refs., 2 figs., 1 tab. 


128,504 
DE91005656/GAR 
Westinghouse Savannah River Co., Aiken,SC. 

Control of DWPF melter feed composition. 

R. E. Edwards, K. G. Brown, and “ = Postles. 1990, 
19p WSRC-MS-90-40, CONF-9004' 

Contract ACO9-89SR18035 

Annual ava Sy of the American Ceramic Society 
eane. Dallas, TX (USA), 22-26 Apr 1990. Sponsored 
by Department of Energy, Washington, DC 


The Defense Waste Processing Facility will be used to 
immobilize Savannah River Site high-level waste into a 
stable borosilicate glass for disposal in a geologic re- 
pository. Proper control of the melter feed composition 
in this facility is essential to the production of glass 
which meets product durability constraints dictated by 
repository ea ge and facility processing con- 
straints dictated by melter design. A technique has 
been developed which utilizes glass property models 
to determine acceptable processing regions based on 
the multiple constraints imposed on the glass product 
and to display these regions graphically. This system 
prec ey with the batch simulation of the process is being 

to form the basis for the statistical process con- 
trol system for the facility. 13 refs., 3 figs., 1 tab. 
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128,505 

DE91005662/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Control of radioactive waste-glass melters. Part 2, 
Residence time and melt rate limitations. 

D. F. Bickford, P. Hrma, and B. W. Bowan. 1990, 48p 
WSRC-RP-90-297, CONF-900407-3 

Contract ACO9-89SR18035 

Annual meeting of the American Ceramic Society 
(92nd), Dallas, TX (USA), 22-26 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 


Slurries of simulated high level radioactive waste and 
glass formers have been isothermally reacted and 
analyzed to identify the sequence of the major chemi- 
cal reactions in waste vitrification, their effect on glass 
production rate, and the development of leach resist- 
ance. Melting rates of waste batches have been in- 
creased by the addition of reducing agents (formic 
acid, sucrose) and nitrates. The rate increases are at- 
tributable in part to exothermic reactions which occur 
at critical stages in the vitrification process. Nitrates 
must be balanced by adequate reducing agents to 
avoid the formation of persistent foam, which would 
destabilize the melting process. The effect of je po 
on waste glass production rates is analyzed, and 

rate limitations defined for waste-glass melters, based 
upon measurable thermophysical properties. Minimum 
melter residence times required to homogenize glass 
and assure glass quality are much smaller than t 

used in current practice. Thus, melter size can be re- 





perp without adversely affecting glass quality. Physi- 
cal chemistry and localized heat Seclert of the waste- 
ocess are examined, to refine the 

ing and assuring glass 
it the size of replace- 
melters and future waste pr facilities 
can be sig decreased if minimum heat trans- 
fer requirements for effective melting are met by me- 
chanical agitation. A new class of waste glass melters 
has been designed, and gr of concept tests com- 
— on coated High Level Hay poe 

slurry. a rates have exceeded 1 a) 

- me (minus)1) with slurry 4. . (32 Ib ft = 
2 NS a wa iy ood te Rep 
‘sup (minus) ‘sup 
ni { ). This is about 8 times the 
tional wi = a jass melters 


wae 
minus) 1)). 
in conven 
Ol te eumne eine. 39 refs., 5 figs., 9 


128,506 
DE$1005684/GAR PC AQ3/MF A01 
Westi pone: Savannah River Co., Aiken,SC. 
frit by sodium peroxide fusion and flow 
Injection 


N. a analy. M. Whitaker. 1990, 20p WSRC-MS- 
Contract AC09-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


Test runs for the immobilization of radioactive wi 
in glass are now underway at the TNX Facili of the 
Savannah River Site. The wastes are immobilized by 
the Integrated Defense Waste Processing Facility 
Melter System (IDMS) process. The IDMS makes a 
borosilicate glass. To make the glass, certain quanti- 
ties of boron and silicate must be maintained in the 
melter. The silicate is added to the melter in a sub- 
stance called frit. To determine the amount of frit to 
= it is necessary to calculate the percent silicate in 
the frit. The — method of determining the silicate 
content of yielded inconsistent results. The 
focus of this pe a was oon develop and implement a 
new process for determining the silicate content of frit. 
The ene chose to achieve this goal using a colorme- 
tric me 


128,507 

DE$1005746/GAR PC A03/MF A01 

pnt pean Savannah River Co., Aiken,SC. 
Physical and chemical composition of 

forme gas within the free volume of canistered waste 


Fi. barbour, T. J. Miller, and M. J. Whitaker. Nov 
30, 25p WSRC-TR-90-521 
Contract ACO9-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


The DWPF must meet Waste Acceptance Pag orn 
Specifications (WAPS) for acceptance of the DWP! 
canistered waste forms. A number of these specifica- 
tions deal with the exclusion of non-wasteglass (or for- 
eign) materials within the canistered waste forms. 
Those material which are specifically excluded include 
the following: oe — Free Gases, 0 

cover or radi ic gases, Explosives, Pyrophorics 
and Combustib! :. and Organics. This obs op docu- 
ments the results obtained by carrying out an assigned 
task as described in three task plans. The task plans 
cover the determination of pressure, gas composition 
and relative humidity of SRL canistered waste forms; 
and organic and inorganic a is of volatilized and 
condensed species within SRL canistered waste 
forms. These results provide evidence to demonstrate 
compliance with these specifications and will be in- 
cluded in the Waste Form Qualification Report (WQR). 
In all, four canistered waste forms, produced during 
the Scale Glass Melter (SGM) campaigns, were exam- 
ined. The internal gas pressure, dewpoint temperature 
and composition were determined for each canis- 
tered waste form. The experience gained in these ex- 
periments will be used to generate procedures for ob- 
taining the same information on canistered waste 
forms produced during the Integrated Cold Runs (ICR). 
10 refs., 2 figs., 1 tab 


128,508 
DES1005782/GAR PC A06/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


ons 
of offsite E Planning Zones 
it. Phase 2, Interim 


ble 
in, C. Armstrong, N. M. Daugherty, T 
Foppe, and A. J. Petrocchi. May 90, 108p AY p-aaba 
Contract AC34-90DP62349 
Sponsored by Department of Energy, Washington, DC. 


ENVIRONMENTAL POLLUTION & CONTROL 


Portions of this document are illegible in microfiche 
products. 


This project plan for Phase II summarizes the design of 
a pr to complete analysis of offsite Emergency 
ing Zones (EPZ) for the Rocky Flats Plant. Fed- 
eral, state, and local governments develop emergency 
plans for ‘facilities that may affect the public in the 
event of an accidental release of nuclear or hazardous 
materials. One of the of these plans is to 
poor: Go! fe ff wee tates lle mera 4 
protect public health. Public protective actions i 


has eloped emer 
~~ and EPZs for the Rocky Flats Plant pateleaiy 
inning in 1980. In Phase Il, “Interim Emergency 
ining Zones Analysis, Maximum Credible Acci- 
dent” we will utilize the current Rocky Flats maximum 
credible —— pete ne existing dispersion method- 


ies, and imetry methodologies to 
wane tee se radogiond EPZs. Additionally, we will de- 
velop recommendations for EPZs for nonradiological 
hazardous materials releases and evaluate potential 
surface water releases from the facility. This project 
will allow EG&G Rocky Flats to meet current commit- 
ments to the state of Colorado and make steady, tangi- 
ble improvements in our understanding of risk to offsite 
a during ag on at the Rocky 
Plant. 8 refs., 5 figs., 4 


128,509 
DE91005804/GAR PC A04/MF AO1 
of me Albuquerque, NM. Uranium Mill 


Tailings Project Office. 

Key programmatic st and activities for imple- 
menting the Uranium Mill Tailings Remedial Action 
Project. 

Jul 85, 64p DOE/UMTRA-400129 


The Uranium Mill Tailings Radiation Control Act of 
1978 (UMTRCA) was enacted based upon findings by 
Congress “that uranium mill tailings located at active 
and inactive hazard to the public, and that protection of 
the public health, safety and welfare, and the regula- 
tions of interstate commerce, require that every rea- 
sonable effort be made to provide for the stabilization, 
disposal, and control in a safe and environmentally 
sound manner of such tailings in order to prevent or 
minimize radon diffusion into the environment and to 
prevent or minimize other environmental hazards from 
such tailings.” A general understanding of the steps 
leading to elimination of the hazards associated with 
designated uranium mill tailings sites, and the 
involved in that effort, are presented in this document. 
A representative schedule is also presented in this 
document to show both program sequence and activi- 
ty interdependence. Those activities that have the 
most potential to influence program duration, because 
of the significant amount of o itional time that may be 
required, include identification and of a suita- 
ble site, field data collection delays due to weather, 
actual acquisition of the designated or alternate dis- 
posal site, construction delays due to weather, and site 
licensing. This document provides an understanding of 
the steps, the sequence, the parties involved, and a 
representative duration of activities leading to remedial 
action and cleanup at the designated inactive uranium 
mill tailings sites. 10 refs., 5 figs., 1 tab. 


8,510 
DE91005805/GAR PC A07/MF A01 
it of me Albuquerque, NM. Uranium Mill 


Tailings Project Office 

UMTRA Pro Project remedial action planning and dis- 
posal cell in to comply with the proposed EPA 
standards (40 CFR Part 192). 
Jan 89, 144p DOE/UMTRA-400503 


The Uranium Mill Tailings Remedial Action (UMTRA) 
Project involves stabilizing 24 inactive uranium mill tail- 
ings piles in 10 states. Remedial work must meet 
standards established by the US Environmental Pro- 
tection Agency (EPA). Remedial action must be de- 
signed and constructed to prevent dispersion of the 
tailings and other contaminated materials, and must 
prevent the inadvertent use of the tailings by man. This 
report is prepared primarily for distribution to parties 
involved in the UMTRA Project, including the US Nu- 
clear Regulatory Commission (NRC), and states and 

tribes. It is intended to record the work done by the 
DOE since publication of the proposed EPA ground- 
water protection standards, and to show how the DOE 


128,512 


Radiation Pollution & Control 


frm ere ya ele copa 
to the new requirements that result from the proposed 
discusses the 


128,511 

DE91005808/GAR 

Weston (Roy F.), inc., oe SS 
Environmental assessment of 


ection Agenoy’s (EPA) standards 
the remedial action with the concurrence of the 
US Nuclear tory Commission (NAG) and the 
port bee kota. The inactive Belfield 
ous li site is one mile southeast of Bel- 
field, Dakota. inactive Bowman uraniferous 
ing site at the former town of Griffin, is 


lignite 
seven of Bowman, North Dakota and 


edd wet digtinatly attedt tee quae 
environment and would be performed i 


128,512 

SSS - : 
Jacobs Engineering Group, Inc., ——_ 
Se report. 
Progress rep’ 

Jul ty ove > DOE/UMTRA 400642 

Contract AC04-82AL1 


Seomeeaie SGesaaenaitntntn Washington, DC. 
ae a 


The objective of the Geomembrane 
to asses the 


suitability of : : 
Mill Tailings Remedial Action (UMTRA) Project pile de- 
signs. Geomembranes, also called flexible membrane 
liners, are made of 


and acceptability concerns . 
report describes the results of the literature review, in- 
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cluding correspondence with manufacturers, resin pro- 
ducers, experts in the field, and long-term major users. 
12 refs., 2 tabs. 


128,513 

DE$1005810/GAR PC AO5/MF A01 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Project Office. 

Integrated Project Management System descrip- 


tion. 
Mar 87, 93p DOE/UMTRA-400126 


The Uranium Mill Tailings Remedial Action (UMTRA) 
Project is a Department of Energy (DOE) designated 
Major System Acquisition (MSA). To execute and 
manage the Project mission successfully and to 
comply with the MSA requirements, the UMTRA 
Project Office ("Project Office”) has implemented and 
operates an Integrated Project Management System 
(IPMS). The Project Office is assisted by the Technical 
Assistance Contractor’s (TAC) Project Integration and 
Control (PIC) Group in system operation. Each partici- 
pant, in turn, provides critical input to system operation 
and reporting requirements. The IPMS provides a uni- 
form structured approach for integrating the work of 
Project participants. It serves as a tool for planning and 
control, workload oe gti performance meas- 
urement, and specialized reporting within a standard- 
ized format. This system description presents the guid- 
ance for its operation. Appendices 1 and 2 contain 
definitions of commonly used terms and abbreviations 
and acronyms, respectively. 17 figs., 5 tabs. 


128,514 

DE91005811/GAR PC A03/MF A01 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Project Office. 

Groundwater contaminant plume ranking. 

Aug 88, 49p DOE/UMTRA-400640 

Portions of this document are illegible in microfiche 
products. 


Containment plumes at Uranium Mill Tailings Remedial 
Action (UMTRA) Project sites were ranked to assist in 
Subpart B (i.e., restoration requirements of 40 CFR 
Part 192) compliance strategies for each site, to priori- 
tize aquifer restoration, and to budget future requests 
and allocations. The coped roughly estimate haz- 
ards to the environment and human health, and thus 
assist in determining for which sites cleanup, if appro- 
priate, will provide the greatest benefits for funds avail- 
able. The rankings are based on the scores that were 
obtained using the US Department of Energy’s (DOE) 
Modified Hazard Ranking System (MHRS). The MHRS 
and HRS consider and score three hazard modes for a 
site: migration, fire and explosion, and direct contact. 
The migration hazard mode score reflects the potential 
for harm to humans or the environment from migration 
of a hazardous substance off a site by groundwater, 
surface water, and air; it is a composite of separate 
scores for each of these routes. For ranking the con- 
tainment plumes at UMTRA Project sites, it was as- 
sumed that each site had been remediated in compli- 
ance with the EPA standards and that relict contami- 
nant plumes were present. Therefore, only the ground- 
water route was scored, and the surface water and air 
routes were not considered. Section 2.0 of this docu- 
ment describes the assumptions and procedures used 
to score the groundwater route, and Section 3.0 pro- 
vides the resulting scores for each site. 40 tabs. 


128,515 
DE91005813/GAR 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Project Office. 

Programmatic Environmental Report for remedial 
actions at UMTRA Project vicinity properties. 

Mar 85, 65p DOE/UMTRA-150327 


PC A04/MF A01 


This Environmental Report (ER) examines the environ- 
mental consequences of implementing a remedial 
action that would remove radioactive uranium mill tail- 
ings and associated contaminated materials from 394 
vicinity properties near 14 inactive uranium processing 
sites included in the Uranium Mill Tailings Remedial 
Action (UMTRA) Project pursuant to Public Law 95-- 
604, the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) of 1978. Vicinity properties are those prop- 
erties in the vicinity of the UMTRA Project inactive mill 
sites, either public or private, that are believed to be 
contaminated by residual radioactive material originat- 
ing from one of the 14 inactive uranium processing 
sites, and which have been designated under Section 
102(a)(1) of UMTRCA. The principal hazard associat- 
ed with the contaminated properties results from the 
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production of radon, a radioactive decay product of the 
radium contained in the tailings. Radon, a radioactive 
gas, can diffuse through the contaminated material 
and be released into the at here where it and its 
radioactive decay products may be inhaled by humans. 
A second radiation exposure pathway results from the 
emission of gamma radiation from uranium decay 
products contained in the tailings. Gamma radiation 
emitted from contaminated material delivers an exter- 
nal exposure to the whole body. If the concentration of 
radon and its decay products is high enough and the 
exposure time long enough, or if the exposure to direct 
gamma radiation is — enough, cancers (i.e., excess 
health effects) may develop in persons living and 
working at the vicinity properties. 3 refs., 7 tabs. 
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Portions of this document are illegible in microfiche 
products. 


A by Uranium Mill Tailings Remedial Action 
(UMTRA) Project disposal facility consists of uranium 
tailings and other contaminated materials covered by a 
three to six foot thick radon barrier and six inches of 
filter sand, overlain by one foot of erosion-protection 
riprap. To comply with the proposed US Environmental 
Protection Agency groundwater protection standards 
applicable to the UMTRA Project, groundwater con- 
centration limits of hazardous constitutents cannot be 
exceeded at the point of compliance, which is the 
downgradient limit of the waste management area. 
The typical radon barrier has a saturated hydraulic 
conductivity of approximately 1 (times) 10(sup 
(minus)7) centimeters per second (cm/s). Long-term 
seepage rates from a disposal facility with an unsatu- 
rated radon ier may permit the concentration limits 
to be met at the point of compliance. Field studies 
were undertaken to measure the percent saturation 
and the relation of percent saturation to soil tension, 
and to predict the hydraulic conductivity as a function 
of percent saturation in radon barriers at three UMTRA 
Project disposal facilities that have been completed for 
up to two years. Presently typical covers have been 
completed at the Shiprock, Clive, and Burrell sites, and 
they are planned or under construction at the Ambro- 
sia Lake, Green River, Lakeview, Mexican Hat, Slick 
Rock, and Tuba City sites. 2 refs., 13 figs., 1 tab. 
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Performance assessment of select covers and dis- 
posal cell compliance with EPA groundwater 
standards. 

Jun 89, 28p DOE/UMTRA-400657 


This document describes the technical approach to 
the assessment of the performance of a full compo- 
nent topsiope cover, three sideslope covers, and 
hence the way in which a Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project disposal cell complies 
with the US Environmental Protection Agency (EPA) 
groundwater protection standards. 4 refs. 
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Engineering evaluation/cost analysis for the pro- 
posed removal of contaminated materials from 
pad 1 at the Elza Gate site, Oak Ridge, Tennessee. 
Sep 90, 48p DOE/OR-23701-37.2 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This engineering evaluation/cost analysis (EE/CA) 
has been prepared in support of the proposed removal 
action for cleanup of radioactively contaminated con- 
crete and soil beneath a building on —— owned 
commercial property in Oak Ridge, Tennessee. The 
property, known as the Elza Gate site, became con- 
taminated with uranium-238, radium-226, thorium-232, 
thorium-230, and decay products as a result of the 
Manhattan Engineer District storing uranium ore and 
ore processing residues at the site in the early 1940s. 
The US Department of Energy (DOE) has responsibil- 
ity for cleanup of the property under its Formerly Uti- 
lized Sites Remedial Action Program (FUSRAP). The 
DOE plans to remove the cracked and worn concrete 


pad and contaminated subsoil beneath the pad, after 
which the pr owner/tenant will provide clean 
backfill and new concrete. Portions of the pad and sub- 
soil are contaminated and, if stored or disposed of im- 
procery, may represent a potential threat to public 

alth or welfare and the environment. The EE/CA 
report is the appropriate documentation for the pro- 
posed removal action, as identified in guidance from 
the US Environmental Protection Agency. The objec- 
tive of the EE/CA report, in addition to identifying the 
planned removal action, is to document the selection 
of response activities that will mitigate the potential for 
release of contaminants from the property into the en- 
vironment and minimize the related threats to public 
health or welfare and the environment. 7 refs., 2 figs., 3 
tabs. 
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Waste Isolation Pilot Piant Site Environmental 
Report for calendar year 1989. 

Progress rept. 

1989, 169p DOE/WIPP-90-003 

Contract AC04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 


This is the 1989 Site Environmental Report (SER) for 
the Waste Isolation Pilot Plant (WIPP) in southeastern 
New Mexico. The WIPP is a government owned and 
contractor-operated facility. The WIPP project is oper- 
ated by ree Electric Corporation for the US 
Department of Energy (DOE). The mission of the WIPP 
is to provide a research and development facility to 
demonstrate the safe disposal of transuranic (TRU) 
waste generated by the defense activities of the US 
Government. This report provides a comprehensive 
description of environmental activities at the WIPP 
during calendar year 1989. The WIPP facility will not 
receive waste until all concerns affecting opening the 
WIPP are addressed to the satisfaction of the Secre- 
tary of Energy. Therefore, this report describes the 
status of the preoperational activities of the Radiologi- 
cal Environmental Surveillance (RES) program, which 
are outlined in the Radiological Baseline Program for 
the Waste Isolation Pilot Plant (WTSD-TME-057). 72 
refs., 13 figs., 20 tabs. 
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research for environmental restoration. 
Dec 90, 161p DOE/ER-0482T 


The Department of Energy (DOE) is in the midst of a 
major environmental restoration effort to reduce the 
health and environmental risks resulting from past 
waste management and disposal practices at DOE 
sites. This report describes research needs in environ- 
mental restoration and complements a previously pub- 
lished document, DOE/ER-0419, Evaluation of Mid-to- 
Long Term Basic Research for Environmental Resto- 
ration. Basic research needs have been grouped into 
five major categories patterned after those identified in 
DOE/ER-0419: (1) environmental transport and trans- 
formations; (2) advanced sampling, characterization, 
and monitoring methods; (3) new remediation technol- 
ogies; (4) performance assessment; and (5) health and 
environmental effects. In addition to basic research, 
this document deals with education and training needs 
for environmental restoration. 2 figs., 6 tabs. 
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In Situ Vitrification Engineering-Scale Test ES- 
INEL-4 Product Characterization Test Plan. 

J. R. Weidner, and P. R. Stoots. Jun 90, 77p EGG- 
WM-9090 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


In 1987, the Buried Waste Program (BWP) was estab- 
lished within EG&G Idaho, Inc., the prime contractor at 
INEL. Following the Environmental Restoration guide- 
lines of the Buried Waste Program, the In Situ Vitrifica- 
tion Program is grep in a Remedial Investiga- 
tion/Feasibility Study (RI/FS) for permanent disposal 
of INEL waste, in compliance with the Comprehensive 
Environmental Response, Compensation, and Liability 
Act (CERCLA). This study was requested and is being 
funded by the Office of Technology Development of 





the Idaho Spy Office of DOE (DOE- ID). As part 
of the RI/FS, an in situ vitrification (ISV) scoping study 
on the treatability of mixed low-level and mixed transu- 
ranic-contaminated waste is being performed to deter- 
mine the applicability of ISV to remediation of waste at 
SDA. In examination of the ISV process for applicabil- 
ity to SDA waste, this In Situ Vitrification Engineering- 
Scale Test ES-INEL-4 Product Characterization Test 
Plan identifies the following: sampling and analysis 
strategy; sampling procedures; methods to conduct 
analyses; equipment; and procedures to ensure data 
quality. 8 refs., 2 tabs. 
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Sponsored by Department of Energy, Washington, DC. 


The Buried Waste Program was established in Octo- 
ber, 1987 to accelerate the studies needed to develop 
a recommended long-term management plan for the 
buried mixed waste at the Radioactive Waste Manage- 
ment Complex at the Idaho National Engineering Lab- 
oratory. The In Situ Vitrification Project is being con- 
ducted in a Comprehensive Environmental Response, 
Compensation, and Liability Act Feasibility Study 
format to identify methods for the long-term manage- 
ment of the mixed waste buried. This In Situ Vitrifica- 
tion Treatability Study Work Plan gives a brief descrip- 
tion of the site, work breakdown structure, and project 
organization: the in situ vitrification technology; the 
purpose of the tests and demonstrations; and the 
equipment and materials required for the tests and 
demonstration. 5 refs., 6 figs., 3 tabs. 
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Scaling considerations for modeling the in situ vit- 
rification process 

M. A. oo and R. J. MacKinnon. Sep 90, 41p 
EGG-WM-9039 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


Scaling relationships for modeling the in situ vitrifica- 
tion waste remediation process are documented 
based upon similarity considerations derived from fun- 
damental principles. Requirements for maintaining 
temperature and electric potential field similarity be- 
tween the model and the prototype are determined as 
well as requirements for maintaining similarity in off- 
gas generation rates. A scaling rationale for designing 
reduced-scale experiments is presented and the re- 
sults are assessed numerically. 9 refs., 6 figs. 
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Modeling the steady-state ISV process: A 3-D finite 
element analysis of coupled thermal-electric 


fields. 

M. A. Langerman. Sep 90, 63p EGG-WM-9052 
Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


Steady-state modeling considerations for simulating 
the in situ vitrification (ISV) process are documented 
based upon the finite element numerical approach. 
Recommendations regarding boundary condition 
specifications and mesh discretization are presented. 
The effects of several parameters on the ISV process 
response are calculated and the results discussed. 
The parameters investigated include: (1) electrode 
depth, (2) ambient temperature, (3) supplied current, 
(4) electrical conductivity, (5) electrode separation, 
and (6) soil/waste characterization. 13 refs., 29 figs., 1 
tab. 
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formance review. 
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This document consolidates and organizes informa- 
tion available concerning in situ vitrification (ISV) melt 
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behavior and confinement hood performance. This in- 
formation is derived from reports of various scaled ISV 
tests conducted at the Pacific Northwest Laboratory 
(PNL), the Oak Ridge National Laboratory (ORNL), 
and the Idaho National we eerece ae erage — 
The objective of this document is twofold: (1) to 
as a central reference of information concerning aie 
reported melt and confinement hood performance 
under various opera ting conditions and (2) to identify 
ISV melt and hood characteristics that require alter- 
ation or further investigation through either additional 
porn tests or laboratory experiments. 16 refs., 1 fig., 3 
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Lessons learned from radioactive/mixed waste 
analyses at EG and G Idaho, Inc. 

R. J. Murphy, S. J. Sailer, J. T. Bennett, and J. S. 
Arvizu. 1990, 20p EGG-M-90500, CONF-9011141-2 
Contract ACO7-76ID01570 

Conference on remediation of radioactive/mixed 
waste sites...1992 and beyond, Scottsdale, AZ (USA), 
6 Nov 1990. _— by Department of Energy, 
Washington, DC. 


For the past 30 years extensive chemical characteriza- 
tions of environmental and waste samples have been 
performed by numerous academic, commercial, and 
government analytical chemistry laboratories for the 
purposes of research, = and compliance with 
regulations. The vast majority of these anal , how- 
ever, has been conducted on samples containing nat- 
ural concentrations of radioactive constituents. It is 
only within the last decade that a small number of lab- 
oratories have been conducting extensive chemical 
characterizations of highly radioactive samples and 
consequently have begun to identify many special re- 
quirements for the safe and accurate conduct of such 
analyses. Experience gained from chemical analyses 
of radioactively contaminated samples has indicated 
special requirements and actions needed in the follow- 
ing three general areas: Sample collection and preser- 
vation; chemical analysis protocols; disposal of waste 
from chemical analyses. In this paper we will summa- 
rize the experience and findings acquired from four 
years of radioactive sample analyses by the Environ- 
mental Chemistry Unit, an analytical chemistry labora- 
tory of EG&G Idaho, Inc. at the Idaho National Engi- 
neering Laboratory. 6 tabs. 
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Computer modeling of fluid flow and combustion 
in the ISV confinement hood. 

pt... Johnson, and S. Paik. Sep 90, 81p EGG-WM- 


Contract ACO7-761D01570 
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Safety and suitability ae for the application of 
the In Situ Vitrification (ISV) technology at the INEL re- 
quire that the physical processes involved in ISVV be 
modeled to determine their operational behavior. The 
mathematical models that have been determined to 
address the modeling needs adequately for the ISV 
analysis package are detailed elsewhere. The present 
report is concerned with the models required for simu- 
lating the reacting flow that occurs in the ISV confine- 
ment hood. An experimental code named COYOTE 
has been secured that appears adequate to model the 
combustion in the confinement hood. The COYOTE 
code is a two-dimensional, transient, compressible, 
Eulerian, gas dynamics code for modeling reactive 
flows. It recognizes nonuniform Cartesian and cylindri- 
cal geometry and is based on the ICE (implicit Continu- 
ous-fluid Eulerian) family of solution methods. It in- 
cludes models for chemical reactions based on chemi- 
cal kinetics as well as equilibrium chemistry. The math- 
ematical models contained in COYOTE, their discrete 
analogs, the solution procedure, code structure and 
some test problems are presented in the report. 12 
refs., 17 figs., 6 tabs. 
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of heat transport 
durii vitrification of soil. 
P. &: es G. L. Hawkes, and R. J. MacKinnon. 
Jun 90, 25p EGG-WM-9038 
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Approach to estimating radiological risk of offsite 
release from a design basis earthquake for the 
Process Experimental Pilot Plant (PREPP). 
V. Lucero, B. M. Meale, D. A. Reny, and A. N. 
Brown. Sep 90, 169p EGG-PREP-8883 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


In compliance with Department of Energy (DOE) Order 
6430.1A, a seismic analysis was performed on DOE’s 
Process Pilot Plant (PREPP), a facility for 
processing low-level and transuranic (TRU) waste. Be- 
cause no hazard curves were available for the idaho 
National Engineering Laboratory (INEL), DOE ad 
lines were used to estimate the frequency for the spec- 
ified design-basis earthquake (DBE). A dynamic struc- 
tural analysis of the building was performed, — 
DBE parameters, followed by a 

sessment (PRA). For the PRA, a functional 

tion of the facility 


probabilities for each top event were calculated. These 
probabilities were integrated into the event tree model, 
iccident e 


the sequences failure probabilities with a transport 
analysis of the estimated airborne source term from a 
DBE, onsite and offsite consequences were caiculat- 
ed. The results of the comprehensive 

stantiated the ability of the PREPP facility to withstand 
a DBE with negligible consequence (i.e., estimated re- 
lease was within personnel and environmental dose 
guidelines). 57 refs., 19 figs., 20 tabs. 


128,530 


DE91006318/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Reclamation report, Basalt Waste Isolation 
Project, boreholes 1990. 

Progress rept. 

C. A. Brandt, W. H. Rickard, and N. A. Cadoret. Jan 
91, 48p PNL-7585 

Contract ACO6-76RL01830 

Sponsored by Departmeni of Energy, Washington, DC 


The restoration of areas disturbed activities of the 
Basalt Waste Isolation Project (BWIP) has been under- 
taken by the US Department of Energy (DOE) in fulfill- 
ment of obligations and commitments made under the 
National Environmental Policy Act and the Nuclear 
Waste Policy Act. This restoration program comprises 
three separate projects: borehole reclamation, Near 
Surface Test Facility reclamation, and Exploratory 
Shaft Facility reclamation. Detailed descriptions of 
these reclamation projects may be found in a number 
of previous reports. This report describes second 
phase of the reclamation program for the BWIP bore- 
holes and analyzes its success relative to the reclama- 
tion objective. 6 refs., 14 figs., 13 tabs. 
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Groundwater modeling of the new pro- 
— reactor site, Savannah River Site, South 


B. B. Looney, J. S. Haselow, P. F. Andersen, C. P. 
Spang. nd D. H. Davis. 5 Jan 90, 71p WSRC-RP- 
Contract AC09-89SR18035 

eer pe by Department of Energy, Washington, DC. 
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This you arte a modeling per- 
formed to vironmental Impact State- 
ment EIS) thatis b is boing howe by the Department of 
Energy (DOE). The E ins to construction and 
operation of a new Sroduotion reactor (NPR) that is 
under consideration for the Savannah River Site 
(SRS). Three primary issues are addressed by the 
modeling analysis: (1) groundwater availability, (2) 
changes in vertical hydraulic gradients as a result of 
groundwater pumpage, and (3) ~~ ration of potential 
contaminants from the NPR site. The modeling indi- 
cates that the maximum pumpage to be used, 1000 
gem. will induce only minor drawdown across SRS. 
mpage of this magnitude will have a limited effect on 
the —— ang mg from the Cretaceous into the Ter- 
—— Three Runs Creek. Potentiometric 
ace maps 5 penerated from modeled results indicate 
that horizontal flow in the water table is either towards 
Four Mile Creek to the north or to Pen Branch on the 
south. Particle tracking analysis indicates that the pri- 
mary flow paths are vertical into the Lower Tertiary 
Zone, with very little lateral migration. Total travel 
times from the NPR site to the edge of the model (ap- 
proximately 3 miles) is on the order of 50 years. The 
flow direction of water in the Lower Tertiary Zone is 
relatively well defined due to the regional extent of the 
flow system. The Pen Branch Fault does not influence 
contaminant migration for this particular site because it 
is in the opposite direction of Lower Tertiary Zone 
groundwater flow. 20 refs., 27 figs., 2 tabs. 
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Significant amounts of the depleted uranium (DU) cre- 
ated by past uranium enrichment activities have been 
sold, disposed of commercially, or utilized by defense 
programs. In recent years, however, the demand for 
DU has become quite small compared to quantities 
available, and within the US Department of Energy 
(DOE) there is concern for any risks and/or cost liabil- 
ities that might be associated with the ever-growing in- 
ventory of this material. As a result, Martin Marietta 
Energy Systems, Inc. (Energy Systems), was asked to 
review options and to develop a comprehensive plan 
for inventory management and the ultimate disposition 
of DU accumulated at the gaseous diffusion plants 
(GDPs). An —— Systems task team, under the 
chairmanship of R. Lemons, was formed in late 
1989 to provide advice and guidance for this task. This 
report reviews options and recommends actions and 
objectives in the management of working inventories 
of partially depleted feed (PDF) materials and for the 
ultimate disposition of fully depleted uranium (FDU). 
Actions that should be considered are as follows. (1) 
Inspect UF(sub 6) cylinders on a semiannual basis. (2) 
Upgrade rey maintenance and storage yards. (3) 
Convert FDU to U(sub 3)O(sub 8) for long-term stor- 
age or disposal. This will include provisions for partial 
recovery of costs to offset those associated with DU 
inventory management and the ultimate disposal of 
FDU. Another recommendation is to drop the term 
“tails” in favor of “depleted uranium” or “DU” be- 
ag the “tails” label implies that it is “waste.” 13 
refs. 
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Preliminary comparison with 40 CFR Part 191, Sub- 
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1990. 
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The Waste Isolation Pilot Plant (WIPP) is planned as 
the first mined geologic repository for transuranic 
(TRU) wastes generated by defense programs of the 
United States artment of Energy (DOE). Before 
disposing of waste at the WIPP, the DOE must evalu- 
ate compliance with the United states Environmental 
Protection Agency’s (EPA) Standard, Environmental 
Radiation Protection Standards for Management and 
Disposal of Spent Nuclear Fuel, High-Level and Trans- 
uranic Radioactive Wastes (40 CFR Part 191, US EPA, 
1985). Sandia National Laboratories (SNL) is evaluat- 
ing long-term performance against criteria in Subpart B 
of the Standard. “Performance assessment” as used 
in this report includes analyses for the Containment 
Requirements ((section) 191.13(a)) and the Individual 
Protection Requirements ((section) 191.15). Because 
proving predictions about future human actions or nat- 
ural events is not possible, the EPA expects compli- 
ance to be determined on the basis of specified quanti- 
tative analyses and informed, qualitative judgment. 
The goal of the WIPP performance-assessment team 
at SNL is to provide as detailed and thorough a basis 
as practical for the quantitative aspects of that deci- 
sion. This report summarizes SNL’s late-1990 under- 
standing of the WIPP Project’s ability to evaluate com- 
pliance with Subpart B. 245 refs., 88 figs., 23 tabs. 
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Aerial Radiological survey of the Alvin W. Vogtie 
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An Aerial Radiological Survey was conducted during 
the period of August 24 to September 14, 1988 over an 
area of approximately 310 square kilometers (120 
square miles) surrounding the Alvin W. Vogtle Nuclear 
Plant. The Vogtle Nuclear Plant is located near Augus- 
ta, Georgia, along the Savannah River and adjacent to 
the Savannah River Site (SRS). Several anomalous 
areas were identified in the portion of the survey ex- 
tending into the SRS perimeter. The dominant iso- 
topes found in these areas were cesium-137 and 
cobalt-60. All of these man-made anomalies identified 
by the aerial measurements were attributed to SRS 
processing. For the remainder of the survey area, the 
inferred radiation exposure rates generally varied from 
6 to 10 microroentgens per hour ((mu)R/h), which was 
found to be due to naturally occurring uranium, thori- 
um, and radioactive potassium gamma emitters. The 
reported exposure rate values included an estimated 
cosmic ray contribution of 3.6 (mu)R/h. Soils samples 
and pressurized ion chamber measurements were ob- 
tained at three locations within the survey boundaries 
to support the aerial data. The exposure rate values 
obtained from these groundbased measurements 
were in agreement with the corresponding inferred 
aerial values. 6 refs., 13 figs., 4 tabs. 
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There is an immediate need to begin to validate 
modeis that can be used for assessing the perform- 
ance of waste package materials in an unsaturated re- 
pository environment. This paper examines available 
testing information and testing approaches that could 
support validation of models for engineering barrier 
system (EBS) radionuclide release. The content is pre- 
sented in the context of the general methodology that 
has been proposed for validating performance assess- 
ment models. Available experimental observations are 
used to test some of the EBS release rate modeling 
premises. These observations include evidence of 
fluid film formation on waste glass surfaces in isother- 
mal humid environments, accelerated waste glass re- 
action rates under repository service conditions of 
large glass surface area to water volume ratio, and mo- 
bilization of radionuclides as solutes and colloids. It is 
concluded that some important modeling premises 
may not be consistent with available experimental in- 
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formation. However, it is also concluded that future 
laboratory testing, which simulates the integrated 
waste package systems, is needed to evaluate the sig- 
nificance of these inconsistencies and to test the 
system level models. A small-scale apparatus which 
was developed and tested to examine the feasibility of 
laboratory analog testing for the unsaturated Yucca 
Mountain repository environment is described. 16 
refs., 4 figs., 1 tab. 
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High-level nuclear wastes will be processed at the Sa- 
vannah River Plant (SRP) to separate the high-level 
fraction from the low-level fraction. The separation will 
be accomplished in existing waste tanks by a process 
combining precipitation, adsorption, and filtration. The 
high-level fraction will be vitrified into borosilicate glass 
in the Defense Waste Processing Facility (DWPF) for 
disposal in a Federal repository. The low-level fraction, 
called decontaminated salt solution, will be mixed with 
a cement-fly ash blend. The resulting product, called 
saltstone, will be disposed onsite in an engineered dis- 
posal area. Laboratory testing of saltstone has shown 
the predominant mechanism for release of contami- 
nants to the environment to be diffusion. The diffusion 
coefficient for nitrate has been determined to be 1.04 
(plus minus) 0.09 (times) 10(sup (minus)8) cm(sup 2)/ 
sec. Field-testing of three 30-ton blocks of saltstone 
has been underweight since January 1984. Mathemati- 
cal models, both analytical and numerical, have been 
applied to predict the impact of saltstone disposal on 
groundwater quality. Based on model predictions, the 
saltstone disposal area is designed to meet or exceed 
groundwater standards for all potential contaminants. 
Results of laboratory and field-testing and model re- 
sults will be discussed. 2 refs., 10 figs., 5 tabs. 
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Westinghouse Savannah River Co., Aiken,SC. 

Testing fritted-end bubblers for tank-ievel meas- 
urement. 

A. Joshi, and S. M. Peters. 1991, 20p WSRC-MS-90- 
237, CONF-9103122-1 

Contract AC09-89SR18035 

Central Savannah River area science forum, Augusta, 
GA (USA), 20 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The purpose of this project was to determine if fritted- 
end bubblers can measure the liquid-level height of 
sludge by using pressure to determine if fritted-end 
bubbiers are a viable alternative to the present meas- 
uring method. For this experiment, six fritted ends were 
tested in two conditions: air and distilled water. After 
thirty minutes of constant pressure drop in each condi- 
tion, four fritted ends were eliminated because of high- 
pressure drops. The results of two fritted ends that re- 
mained are very promising, but more research should 
be done to determine their effectiveness. Both showed 
low-pressure drops during the dry conditions with the 
pressure drop slightly increasing when water was 
added. This was expected because now the frits had 
to overcome the surface tension of water. During tests 
in a salt solution both remaining fitted ends experi- 
enced pressure drops that trended upward with time. 
Those results indicated that more research is warrant- 
ed. 6 figs., 1 tab. 
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Mechanical analyses of WIPP disposal rooms 
backfilled with either crushed salt or crushed salt- 
bentonite. 

R. A. Wagner, G. D. Callahan, and B. M. Butcher. 
1990, 16p SAND-90-7086C, CONF-901105-79 
Contract AC04-76DP00789 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 

pte of this document are illegible in microfiche 
products. 


Numerical calculations of disposal room configurations 
at the Waste Isolation Pilot Plant (WIPP) near Caris- 
bad, NM are presented. Specifically, the behavior of 
either crushed salt or a crushed salt-bentonite mixture, 
when used as a backfill material in disposal rooms, is 
modeled in conjunction with the creep behavior of the 
surrounding intact salt. The backfill consolidation 
model developed at Sandia National Laboratories was 
implemented into the SPECTROM-32 finite element 
program. This model includes nonlinear elastic as well 
as deviatoric and volumetric creep components. Pa- 
rameters for the models were determined from labora- 
tory tests with deviatoric and hydrostatic loadings. The 
performance of the intact salt creep model previously 
implemented into SPECTROM-32 is well documented. 
Results from the SPECTROM-32 analyses were com- 
pared to a similar study conducted by Sandia National 
Laboratories using the SANCHO finite element pro- 
gram. The calculated deformations and stresses from 
the SPECTROM-32 and SANCHO analyses agree rea- 
sonably well despite differences in constitutive models 
and modeling methodology. These results provide es- 
timates of the backfill consolidation through time. The 
trends in the backfill consolidation can then be used to 
estimate the permeability of the backfill and subse- 
quent radionuclide transport. 4 figs. 
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M. W. Kozak. 1991, 26p SAND-90-2114C, CONF- 
910270-3 
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Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 _ by Department of Energy, Washing- 
ton, 


A performance assessment methodology has been 
developed for use by the US Nuclear Regulatory Com- 
mission in evaluating license applications for low-level 
waste disposal facilities. The methodology has been 
designed to be modular in structure, so that either 
simple or more complex analyses can be used, as ap- 
propriate. This paper compares results from a simple 
ground-water transport analysis implemented in the 
computer code PAGAN to resulis from VAM2D, which 
is used in the methodology for more complicated anal- 
yses. It is shown that the two approaches are in excel- 
lent agreement when the conceptual model is compat- 
ible with the assumptions in the simple approach. 
When the two codes are compared for a more compli- 
cated situation, the simpler approach trends to be con- 
servative. 7 refs., 7 figs., 1 tab. 
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Mer gm rept. 

D. B. Costain, R. Ladman, and D. Cirrincione. 1989, 
118p RFP-ENV-89 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


This report provides information to the public about the 
impact of the Rocky Flats Plant on the environment 
and public health. The report contains a compliance 
summary, description of environmental monitoring pro- 
grams, and radiation dose estimates for the surround- 
ing population for the period January 1 through De- 
cember 31, 1989. General content and format for this 
report are ‘specified by Department of Energy Order 
5400.1. An environmental surveillance program has 
been ongoing since the 1950s. Early programs fo- 
cused on radiological impacts to the environment. The 
current program examines potential impacts to air, sur- 
face water, ground water, and soils from radiological 
and nonradiological sources. Environmental oper- 
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ations at RFP are under the jurisdiction of several 
local, state, and federal agencies, most notably, the 
Colorado Department of Health, Environmental Pro- 
tection Agency, and Department of Energy. A variety 
of reports are prepared at different interv: s for these 
and other agencies in addition to the annual environ- 
mental report. A listing of these reports is given in Ap- 
pendix A. 48 refs., 12 figs., 33 tabs. 
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Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
Technical Safety Appraisal of the Lawrence Liver- 
more National Laboratory. 

Dec 90, 274p DOE/EH-0153 


This report documents the results of the Technical 
Safety Appraisal (TSA) of the Lawrence Livermore Na- 
tional Laboratory (LLNL) ——t the Site 300 area), 
Livermore, California, conducted from February 26 to 
April 5, 1990. The purpose of the assessment was to 
provide the Secretary of Energy with the status of Envi- 
ronment, Safety and Health (ES&H) Programs at 
LLNL. LLNL is operated by the University of California 
for the Department of Energy (DOE), and is a multi- 
program, mission-oriented institution — in fun- 
damental and applied research programs that require 
a multidisciplinary approach. 1 fig. 
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Lawrence Livermore National Lab., CA. 
Real-time sewer effluent monitoring system. 
S. Koopman, and R. K. Yamauchi. Dec 90, 21p 
UCRL-JC-103985, CONF-901271-1 
pm W-7405-ENG-48 

Ps go Equipment Computer Users Society (DECUS) 
fall symposium, Las Vegas, NV (USA), 10-14 Dec 
1990. — by Department of Energy, Washing- 
ton, DC. 


Lawrence Livermore National Laboratory has upgrad- 
ed its early sewer monitoring system from the 1970's. 
LLNL must insure that its waste water is of a consistent 
and acceptable nature for the City of Livermore’s com- 
munity sewer system. The Sewer Monitor UpGrade 
system (SMUG) is now monitoring the Lab’s sewer ef- 
fluent. SMUG monitors the effluent for pH, flow rate, 
metals, and alpha, beta and gamma emitting isotopes 
It turns on the appropriate alarms if present alarm 
levels are exceeded. The hardware consists of DEC 
Micro VAX li/GPX that has been repackaged by Nu- 
clear Data Company as the Genie 9900 Data Acquisi- 
tion and Display System. The gamma detector, three 
XRFAs, pH meter, and flow rate meter are commer- 
cially available. The metals sample cells are custom 
built at the Lab. The operating system is the VMS ver- 
sion 5.4. The application software is written in DEC’s 
Fortran-77 and MACRO, and Nuclear Data software 
library. 3 refs., 3 figs. 
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Martin Marietta Energy Systems, Inc., Oak ig TN. 

Method for prioritization of fede ral facil 

— radon levels from statistical samples. 
ertini, C. Dudney, D. Wilson, and T. Wright. 

1990, 15p CONF-9009178-3 

Contract AC05-840T21400 

Spectrum 90 international topical meeting, Knoxville, 

TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 

ment of Energy, Washington, DC. 


Although the current requirements of the Indoor 
Radon Abatement Act that pertain to federal facilities 
are only that federal agencies prepare study designs 
and take radon measurements from representative 
samples of federal buildings, it is expected that follow- 
up, detailed studies will be required in subsequent leg- 
islation. It is not likely that funds will be available to 
permit the detailed measurements of the radon levels 
in all federal aa. It is likely, however, that some 
funds will be available to make those measurements in 
buildings or installations where the chances of finding 
high radon levels are the greatest. The method de- 
scribed in this paper addresses the need for the deter- 
mination of those facilities that have the greatest 
chance of having high radon levels based on statistical 
samples taken from those facilities. 6 refs., 2 tabs. 
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RE. Bua, RL. Brandt, and W. E. Ciitiord. 17 May 
54, 26p HW-31442 
Contract ACO6-76RL01830 


of Energy, W: 
Portions of this document are illegible in microfiche 
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The Uranium Recovery Process (TBP Process) at 
Hanford extracts and decontaminates uranium from 
the Metal Waste produced in the Bismuth Phosphate 
Process. Aqueous waste, approximately equal in 
pres tind teow tear gs eae results from 


ially - 
Wastes. 4 refs., 13 tabs. 
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Constructing 

variables in models the 

Waste Isolation Pilot Plant: The 1990 performance 
simulations. 

M. S. Tierney. Dec 90, = SAND-90-2510 


Contract ACO4-76DP0078 
Sponsored by Sesisieasent of Energy, Washington, DC. 


A five-step procedure was used in the 1990 perform- 
ance simulations to construct prc distributions 
of the uncertain v: appearing in the mathemati- 

cal models used to simulate the — Isolation Pilot 
Plant’s (WIPP’s) performance. This procedure pro- 
vides a consistent approach to the construction of 
probability distributions in cases where empirical data 
concerning a variable are sparse or absent and mini- 
mizes the amount of spurious information that is often 
introduced into a distribution by assumptions of non- 
pa mem The Le vy? pu ay first priority to the pro- 
ession: 


empiri- 
cal data, the procedure employs the Maximum Entropy 
Formalism and the subject-matter experts’ 

estimates of the parameters of the distribution to con- 
struct a distribution that can be used in a performance 
simulation. 23 refs., 4 figs., 1 tab. 
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J. K. Soldat. 22 Jan 57, 11p HW-47941 

Contract AC06-76RL01830 

Declassified 10 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This document contains information on special filter 
samples of Hanford Process Effluent Gases. The fil- 
ters are identified by code numbers only. Included in 
this paper are tables explaining the sample code num- 
bers, sampling locations, and process 

during poms. 4 Also included, is a copy of the month- 
ly and quarterly average results for Regional Monitor- 
pe 's routine stack program for the fourth quarter of 
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Radiation Pollution & Control 


Oak a Lab., TN. Hazwrap Support Con- 
tractor E 


Progress report, J 1989-Me ve 
june jay k 
H. W. Bertini, C. S. Dudney, D. L. Wilson, and T. 
Wright. Dec 90, - DOE/HWP-103 
Contract AC05-840T21400 
Sponsored by Department of Energy, Washington, DC. 


Duri reporting period, June, 1 1989, through May 
30, 1990, radon detectors were sent to all Department 
of the Navy installations that contained housing areas, 
childcare centers, schools, hospitals, bachelor quar- 
ters, and brigs. This action was part of the screening 
of the Navy Radon Assessment and Mitigation 
‘ogram. Because of detector losses, a few facilities 
will require rescreening. The length of time the detec- 
tors are exposed in the buildings is dependent on the 
time or year they were placed and the time when the 
doors and windows are normal . 
posure time is sufficient for facilities that placed detec- 
tors in building when they would be cl . Otherwise 
detectors will be exposed for about 1 year. To date, 
about 9,000 detectors (out of a total of 27,100 detec- 
tors sent to the field) have been returned for a determi- 
nation of exposure levels. About 2,000 detectors have 
been ed and the information sent to the Navel 
Facilities aes | Command Headquarters for for- 
warding to installations. Except for the additional 
installations requiring rescreening, the screening effort 
results should be available this calendar year. The re- 
screening results should be available by mid-1991. As- 
sessment will start this calendar year based on the re- 
sults from screening. Initial emphasis will be on hous- 
ing. child-care centers, schools, and hospitals. 6 refs., 
17 figs., 16 tabs. 
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Westinghouse Materials Co. of Ohio, Cincinnati. Feed 
Materials Production Center. 

Radon in storage silos at the United 
States of Energy Feed Material Pro- 
duction Center, Fernald, Ohio. 

R. R. Land, A. Biancheria, and J. R. Craig. 1991, 24p 
FMPC-2215, CONF-910270-4 

Contract AC05-860R21600 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. Sponsored by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


Two silos at the Department of Energy Feed Material 
Production Facility in Fernald, Ohio, contain an esti- 
mated 8800 metric tons of high-grade pitchblende ore 
residue solids, which contain approximately 3,300 
curies (Ci) of radium and 1810 Ci of thorium. These 
silos are the subject of an on-going CERCLA RI/F Pro- 

ram. Fugitive radon emissions from the silos exceed 

PA limits. In addition, structural analyses have re- 
vealed that the silos have little credible remaining 
design life. While pursuing final remediation, a removal 
action is being taken to address the current situation. 
The removal action entails the emplacement of a cov- 
ering layer of bentonite slurry inside the silos. The ben- 
tonite will reduce the fugitive emissions to EPA limits 
and mitigate the effects of dome structural failure, 
while presenting minimum impact on potential final re- 
— action alternatives for the silos. 4 refs., 4 figs., 2 
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Oak Ridge National Lab., TN. 

RCRA waste minimization progress during CY 


rept. 
. Kendrick. Dec 90, 199 ORNL/TM-11617 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


During 1985, considerable effort was dedicated to re- 
duction of waste volume and toxicity at Oak Ridge Na- 
tional Laboratory (ORNL). In fact, “significantly reduc- 
ing” volumes of waste generated during the period 
from October 1985 to March 1986 was a criterion used 
to determine the award fee received by Martin Marietta 
Energy Systems, Inc., for this period. Hazardous, ra- 
dioactive, and mixed wastes were the focus of these 
efforts. This report will describe the activities associat- 
ed with hazardous and mixed wastes. 1 fig., 2 tabs. 
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Lawrence Livermore National Lab., CA. 
Chernoby! source term estimation. 

P. H. Gudiksen, T. F. Harvey, and R. Lange. Sep 90, 
21p UCRL-JC-103413 

Contract W-7405-ENG-48 

ASME/IEEE joint power generation conference, 
Boston, MA (USA), 21-25 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The Chernobyl source term available for long-range 
transport was estimated by integration of radiological 
measurements with atmospheric dispersion modeling 
and by reactor core radionuclide inventory estimation 
in conjunction with WASH-1400 release fractions as- 
sociated with specific chemical groups. The model 
simulations revealed that the radioactive cloud 
became segmented during the first day, with the lower 
section heading toward ndinavia and the upper 
part heading in a southeasterly direction with subse- 
quent transport across Asia to Japan, the North Pacif- 
ic, and the west coast of North America. By optimizing 
the agreement between the observed cloud arrival 
times and duration of peak concentrations measured 
over Europe, Japan, Kuwait, and the US with the 
model predicted concentrations, it was possible to 
derive source term estimates for those radionuclides 
measured in airborne radioactivity. This was extended 
to radionuclides that were largely unmeasured in the 
environment by performing a reactor core radionuclide 
inventory analysis to obtain release fractions for the 
various chemical transport groups. These analyses in- 
dicated that essentially all of the noble gases, 60% of 
the radioiodines, 40% of the radiocesium, 10% of the 
tellurium and about 1% or less of the more refractory 
elements were released. These estimates are in excel- 
lent agreement with those obtained on the basis of 
worldwide deposition measurements. The Chernobyl 
source term was several orders of magnitude greater 
than those associated with the Windscale and TMI re- 
actor accidents. However, the (sup 137)Cs from the 
Chernobyl event is about 6% of that released by the 
US and USSR atmospheric nuclear weapon tests, 
while the (sup 131) and (sup 90)Sr released by the 
Chernobyl accident was only about 0.1% of that re- 
leased by the weapon tests. 13 refs., 2 figs., 7 tabs. 
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Lawrence Livermore National Lab., CA. 

Review of source term and dose estimation for the 
TMI-2 reactor accident. 

P. H. Gudiksen, and M. H. Dickerson. Sep 90, 25p 
UCRL-JC-104077, CONF-9010134-2 

Contract W-7405-ENG-48 

Seminar on comparative assessment of the environ- 
mental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Cherno- 
byl, Luxembourg (Luxembourg), 1-5 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The TMI-2 nuclear reactor accident, which occurred on 
March 28, 1979 in Harrisburg, Pennsylvania, produced 
environmental releases of noble gases and small 
quantities of radioiodine. The releases occurred over a 
roughly two week period with almost 90% of the noble 
gases being released during the first three days after 
the initiation of the accident. Meteorological conditions 
during the prolonged release period varied from strong 
synoptic driven flows that rapidly transported the radio- 
active gases out of the Harrisburg area to calm situa- 
tions that allowed the radioactivity to accumulate 
within the low lying river area and to subsequently 
slowly disperse within the immediate vicinity of the re- 
actor. The results reported by various analysts, re- 
vealed that approximately 2.4--10 million curies of 
noble gases es | Xe-133), and about 14 curies of |- 
131 were released. During the first two days, when 
most.of the noble gas release occurred, the plume was 
transported in a northerly direction causing the most 
exposed area to lie within a northwesterly to northeast- 
erly direction from TMI. Changing surface winds 
caused the plume to be subsequently transported in a 
southerly direction, followed by an easterly direction. 
The calculated maximum whole body dose due to 
plume passage exceeded 100 mrem over an area ex- 
tending several kilometers north of the plant, although 
the highest measured dose was 75 mrem. The collec- 
tive dose equivalent (within a radius of 80 km) due to 
the noble gas exposure ranged over several orders of 
magnitude with a central estimate of 3300 person-rem. 
The small |-131 release produced barely detectable 
levels of activity in air and milk —. This may have 
produced thyroid doses of a few milirem to a small seg- 
ment of the population. 7 refs., 4 figs., 2 tabs. 
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Hanford land disposal restrictions plan for mixed 
wastes. 

Oct 90, 215p DOE/RL-90-0041 

Contract ACO6-87RL10930 


Since the early 1940s, the Hanford Site has been in- 
volved in the production and purification of nuclear de- 
fense materials. These production activities have re- 
sulted in the generation of large quantities of liquid and 
solid radioactive mixed waste. This waste is subject to 
regulation under authority of both the Resource Con- 
servation and Recovery Act of 1976 (RCRA) and the 
Atomic Energy Act. The State of Washington Depart- 
ment of Ecology (Ecology), the US Environmental Pro- 
tection Agency (EPA), and the US of 
Energy (DOE) have entered into an agreement, the 
Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement) to bring Hanford Site Op- 
erations into compliance with dangerous waste regula- 
tions. The Tri-Party Agreement was amended io re- 
quire development of the Hanford Land Disposal Re- 
strictions Plan for Mixed Wastes (this plan) to com 
with land disposal restrictions requirements for radio- 
active mixed waste. The Tri-Party Agreement requires, 
and the this plan provides, the following sections: 
Waste Characterization Plan, Storage Report, Treat- 
ment Report, Treatment Plan, Waste Minimization 
Plan, a schedule, depicting the events necessary to 
achieve full compiiance with land disposal restriction 
requirements, and a process for establishing interim 
milestones. 34 refs., 28 figs., 35 tabs. 
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= a and C. Storey. Oct 90, 24p WSRC-TR- 
Contract AC09-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


Four Mile Creek was electrofished during June 26-- 
July 2, 1990 to assess the impacts of outcropping 
ground water form the F- and H-Area Seepage Basins 
on fish abundance and distribution. Number of fish 
species and total catch were comparable at sampie 
stations upstream from and downstream from the out- 
cropping zone in Four Mile Creek. Species number and 
composition downstream from the outcropping zone in 
Four Mile Creek were similar to species number and 
composition in unimpacted portions of Pen Branch, 
Steel Creek, and Meyers Branch. These findings indi- 
cate that seepage basin outcropping was not adverse- 
ly affecting the Four Mile Creek fish community. 5 refs., 
3 figs., 4 tabs. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Modeling of the in-situ vitrification process. 

S. S. Koegler, and C. H. Kindle. Apr 90, 28p PNL-SA- 
17911, CONF-900407-7 

Contract AC06-76RL01830 

Annual meeting of the American Ceramic Society 
(92nd), Dallas, TX (USA), 22-26 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 


In situ vitrification (ISV) is a thermal treatment process 
that converts contaminated soil into a durable, leach- 
resistant product similar to obsidian or basalt. The 
process, which was devel by Pacific Northwest 
Laboratory (PNL) for remediation of contaminated soil, 
is now in the field demonstration and implementation 
—. Demonstration tests using the US Department 
of Energy (DOE)-owned large-scale system are under- 
weight or planned for applications at Hanford and 
other DOE sites, —. the Idaho National Engi- 
neering Laboratory, Oak Ridge National Laboratory, 
and the Savannah River Site. In addition, a private 
company, Geosafe Corporation, is beginning remedi- 
ation of commercial contaminated soil sites. A mathe- 
matical and computer model has been developed at 
PNL as a predictive tool to assist engineers and re- 
searchers in the application of ISV to different sites. 
The model, currently configured on a Macintosh per- 
sonal computer, predicts vitrification time, depth, 
width, and electrical consumption based on user 
inputs of electrode configuration, soil parameters, and 





molten glass characteristics. The model time and 
depth predications are useful for operations planning, 
cost estimates, and site selection. Additionally, the 
depth and width predictions will be used to direct ISV 
operations to ensure that the contaminated area is 
completely vitrified and to help mitigate the effect of 
ISV on adjacent structures. 1 ref., 8 figs. 
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A method for the determination of Carbon-14 ((sup 
14)CO(sub he in environmental samples has been de- 
veloped. The method uses the direct tion of the 
carbon dioxide into Carbosorb, followed with incorpo- 
ration of the mixture (Carbosorb-CO(sub 2)) to the 
liquid scintillator. The results obtained in applying this 
method and the benzene synthesis, usual in our labo- 
ratory, are discussed and compared. The method of 
Gonen of atmospheric samples is also described. 
or 


Dest 7440s4 /GAR PC A03/MF A01 

NEA, Casaccia (italy). Dipt. Protezione Ambientale e 
Senne dell’Uomo. 
Evaluation of the properties of cemented low level 
wastes through an extensive characterization pro- 
co 

itt and G. De Angelis. May 90, 33p 

ENEA. T-PAS-89-35, CONF-891006-19 
Joint international waste management conference, 
Kyoto (Japan), 23-28 Oct 1989, Paper presented at 
1989 he international waste management confer- 
ence ( yore, ~ 28 Oct 1989). 

U.S. Sale les Only. 


Very strict requirements to minimize the environmental 
impact of solidified waste forms were recently imposed 
by the Italian Regulatory Body. In addition to transport 
regulations, the attention was focused on physical- 
chemical and mechanical properties; thermal, radi- 
ation and water stability; as well as confinement ability. 
The assessment of such requirements needs the set 
up of experimental procedures. With this in mind, an 
extensive programme for the characterization of ce- 
mented low level wastes was undertaken at the ENEA 
Italian Commission for Alternative Energy Sources) 
isaccia Center within the frame of the 3rd (1985-89) 
European Communities Programme on Radioactive 
Waste Management. This paper reports on ENEA’s 
findings relevant to both laboratory and full scale tests 
on three different waste streams of general interest: 
bead ion-exchange resins, filter sludges and BWR 
evaporator concentrates (sulphates). 
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Residui liquidi dall’impianto ITREC. Ipotesi di mes- 

colamento dell’alta con la bassa attivita’. (High 

level-iow lovel wastes mixing: Feasibility study re: 

ITREC (Italy) wastes). 

M. Francia, and L. Di Pace. 1989, 29p ENEA-RTI- 

COMB-89-03 

In Italian. 
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Aba the radioactive liquid waste storage tanks at 
the ENEA (Italian Commission for Alternative ry | 
Sources) research facility at Trisaia, Italy, hold 2. 
cubic meters of high level (HLW) and 51 cubic pina 
of low level wastes (LLW). The small amount of HLW 
makes on-site treatment and vitrification unfeasible. If, 
however, transport to a treatment plant in another site 
in Italy or abroad should become impracticable as well, 
an alternative on-site conditioning method must be se- 
riously considered, namely, the mixing of the high and 
low level wastes. This step is to be followed by dilution 
with an inactive liquid and, then, cementation in a suit- 
ably designed plant. This paper assesses the technical 
and economic feasibilites of this alternative. 
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ENEA, Casaccia (ttaly). Dipt. Protezione Ambientale e 
oe dell’Uomo 


tuffe of Mount Vulture (Italy) 28 radioactive cole 
tion decontaminants: 


o——- 

G. Li and G. Cassano. Feb 90, 167p ENEA-RT- 
COMB-89-24, RT/COMB-89-24 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


With regard to the on-site storage of exhausted irradi: 

ated nuclear fuel elements at the ENEA (italian oo 
mission for Alternative neigatn Sources) Trisaia Re- 
search Institute, an inv was made of the fea- 
sibility of the use of ape 3 cost natural materials, pone 
in the Basilicata region (Southern Italy) and 

good ion exchange properties, as decontaminants for 
low level radioactive solutions. The volcanic — 
Mount Vulture was selected because of its well 


formations was already known, is given in this paper. 
The samples were obtained from some more repre- 
sentatives pyroclastic formations: lacustrine and fluvi- 
al-lacustrine deposits, I tuffs divided into various 
facies (ignimbritic, lahar, ed, ecc.), dark tuffs sep- 
arated into various facies (layered, not much layered, 
pozzolanic, etc.) and final products, separated into two 
facies (layered and compact). This paper describes 
the two part (mineralogical-petrographic and physical- 
chemical) study of the samples. 
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AD-A229 475/9/GAR PC A04/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Medical Waste Technical Assistance Survey, 
Keesler AFB, Mississippi. 

Final rept. 

L. B. Albrecht. Oct 90, 55p Rept no. AFOEHL-90- 
174Q00093HHB 


At the request of the USAF Medical Center/SG, 
Keesler AFB, the AFOEHL conducted a medical waste 
technical assistance survey at Keesler AFB (KAFB) 
from 26-31 March 1190. The scope of this survey was 
to evaluate both hazardous and infectious waste man- 
agement practices, waste streams, and waste minimi- 
zation. The survey team performed a section-by-sec- 
tion evaluation of waste management practices and 
met with the hospital’s hazardous and, infectious 
waste managers. The results of our survey show that 
the Medical Center needs to formalize its waste man- 
agement program. Recommendations include: (1) Dis- 
pose of all excess chemicals pr . (2) Order the 
required respirators for antineoplastic spill cleanup. (3) 
Place sharps containers where needed. (4) Have 
Housekeeping remove all infectious waste. (5) Don’t 
store food trays with infectious waste. (6) Place red 
bags in wastebaskets. (7) The hospital should not be 
an accumulation point for hazardous waste. (8) Segre- 
gate the waste properly. (9) Evaluate re of formal- 
dehyde using distillation unit. K Hazardous 
waste, Infectious waste, Keesler AFB MS. “Waste mini- 
mization Medical Waste, Waste streams. (js) 
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AD-A229 741/4/GAR PC A06/MF A01 
Naval Civil ss Lab., Port Hueneme, CA. 
Treatment for Hazardous Ashes 
Generated from Possible Incineration of Navy 
Waste. 


Technical note. 
T. Torres. Oct 90, 120p Rept no. NCEL-N-1818 


The Navy recognizes that thermal treatment of Navy 
hazardous wastes (HW) should, under the terms of the 
Resource Conservation and Recovery Act of 1976, be 
avoided. Combustion waste disposal may nonetheless 
become unavoidable in certain cases, even after all 
possible process enhancements that avoid HW pro- 
duction are implemented. Even then, some toxic con- 
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Stituents that may be present in the waste will not be 

by incineration and will persist in the ash 
residue | incineration. Such incinerator 
ashes will have to be disposed of in HW landfills. The 
Navy is thus methods of treatment of such 


generators handling Navy HWs. (JS) 
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AD-A229 831/3/GAR PC A03/MF A01 
Air Force tional and Environmental Health 


Lab., Brooks : 
Meisel Waste Testnicst Aactetence Survey, K. 


Pemee rept. maT hee OO 


B, Albrecht. Ot 80, 50p R no. AFOEHL-90- 
5EQ00098JHH ~ 


At the request of the 410 /SG, me 
AFOEHL conducted a medical Ssocicl unietaaneloaeed cham 


ensure tetenene eheaetaaal 
words: Hazardous materials, ‘woes management, 
Wastes, Surveys. (EMK) 
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DE90015322/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Adsorptio of vee by combusted oil shale. 
y 
, and B. K. Hart. Mar 90, 33p DOE/ 


of Energy, Washington, DC. 


Large volumes of solid waste material will be produced 
during the commercial pr shale oil. An alter- 
native to the disposal of the solid waste product is utili- 
zation. One potential use of spent oil shale is for the 
stabilization of hazardous organic compounds. The ob- 
jective of this study was to examine the adsorption of 
pyridine, commonly found in oil shale process water, 
ay ree Se ee Se 
and weathered samples of combusted New Albany 
Shale and Green fae s-b Formation oil pony was exam- 
ined. In gone ne be classified 
as L-type and pared od with the Lang- 
muir and Proundlich equations. For the combusted 
New Albany Shale, weathering reduced the predicted 
pyridine adsorption maximum and increased the 
amount of pyridine adsorption maximum. The pyridine 
adsorption isotherms were similar to those mathemati- 
cally described by empirical models, the reduction in 
solution concentrations of pyridine was generally less 
than 10 mg L(sup (minus)1) at an initial concentration 
of 100 mg L(sup (minus)1). 31 refs., 3 figs., 3 tabs. 
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DE90015323/GAR PC A03/MF A01 
University of i ig Research Corp., Laramie. 


Western Research Inst. 

Application of a model to the predic- 
tion of the of extracts from non-recar- 
bonated and recarbonated spent shales. 

K. J. R , V. R. Hasfurther, and J. |. Drever. Sep 
89, 23p /MC/11076-2887 

Contract FC21-86MC11076 

Sponsored by Department of Energy, ——- DC. 


The chemistry of extracts from spent shale 
environments is controlled by a vader of chemical 
processes including the formation of inorganic com- 
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fctves of ths tion-dissolution reactions. The ob- 
study wore (1) to alter the data base of 
code by including data for different so- 
species and solid phases that are important to 
spent environments and (2) to predict the chem- 
istry of extracts from non-recarbonated and recarbon- 
ated spent shales by evaluating the solid phases con- 
um and the solubilities of major elements such as calci- 
and magnesium, and trace elements like fluorine 
um. The hemical code used for this 
M model. The data base of this 
code was altered using updated association constants 
and sep products for different elements that the 
authors and others have developed. Three spent shale 
samples (PPP3, PPP6, and Lurgi) were recarbonated 
under slightly elevated CO(sub 2) pressure in a spe- 
cially designed chamber. The non-recarbonated and 
recarbonated samples were subjected to solubility 
studies. The total element concentrations and pH of 
extracts were used as input to the GEOCHEM code to 
the . The model predicted that silicate 
(produced during the sop Lemme initially 
buffered the pH and controlled (sup ae and 
= eo B 2+) concentrations in extracts. GEO- 
predicted that after Seeimaumbons the 
ge 2+) Ph coo ti are controlled by caicite. 
The F( (minus)) concentrations in extracts from 
ited and recarbonated spent shales are 
controlled by fluorite. Further, GEOCHEM predicted 
that powellite does not control the solubility of molyb- 
denum in non-recarbonated recarbonated spent shale 
extracts. 27 refs., 1 fig., 2 tabs. 
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extraction —— 
D. W. De’ ‘po and C. O. mas. 1990, 35p CONF- 
900828-10 
Contract ACO5-840R21400 
Summer national meeting of the American Institute of 
Chemical Engineers, San Diego, CA (USA), 19-22 Aug 
ee by Department of Energy, Washing- 
ton, 


Soil vapor extraction, also known as in situ soil venting, 
is rapidly becoming a widespread technique for the re- 
mediation of sites containing soils contaminated with 
volatile compounds. In this process, the soil is decon- 
taminated in place by inducing air flow through the 
contaminated soil zones. Air, removed from the soil 
through extraction vents using a vacuum blower, may 
be resupplied by infiltration from the surface or through 
forced or passive inlet vents. This air flow sweeps out 
the soil gas, disrupting the equilibrium existing be- 
tween contaminants which are (1) sorbed onto the soil 
particles, (2) dissolved in soil pore water, (3) held in a 
separate contaminant phase, and (4) existing in the 
vapor phase. This causes vaporization of the contami- 
nants and removal in the extracted gas stream. Emis- 
sions control devices are often —— for treat- 
ment of the gas stream prior to discharge. By prevent- 
ing the hazards caused by subsurface vapor move- 
ment and by removing the contaminants before they 
reach groundwater, soil vapor extraction is extremely 
useful in decontaminating unsaturated zone soils. The 
technology may also be used in conjunction with 
pump-and-treat groundwater remediation techniques 
for complete cleanup of soil and groundwater in cases 
where the contaminants have reached the water table. 
22 refs., 9 figs. 
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DE91004735/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Abiotic immobilization/detoxification of recalci- 


trant organics. 
G. Whelan, and R. C. Sims. Nov 90, 36p PNL-SA- 
18518, CONF-901191-3 
one i. AC06-76RL01830, Grant 14-08-0001- 

1 
Superfund ‘90: 11. annual national conference and ex- 
hibition of the Hazardous Materials Control Research 
Institute, Washington, DC (USA), 26-28 Nov 1990. 
Sponsored by Department of Energy, Washington, DC. 


In contrast to many remedial techniques that simply 
transfer hazardous wastes from one part of the envi- 
ronment to another (e.g., off-site landfilling), in situ res- 
toration may offer a safe and cost-effective solution 
through transformation (to less hazardous products) or 
destruction of recalcitrant organics. Currently, the US 
Environmental Protection Agency and US Department 
of Energy are encouraging research that addresses 
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the development of innovative alternatives for hazard- 
ous-waste control. One such alternative is biotic and 
abiotic immobilization and detoxification of polynuclear 
aromatic hydrocarbons (PNAs) as associated with the 
soil humification process. This paper discusses (1) the 
possibility of using abiotic catalysis (with manganese 
dioxide) to ory organic pn raigame (2) aspects 
associated with 

the process, and ry a simple model oe which analy- 
ses may be based. 36 refs., 7 figs., 3 


128,566 
DE91004820/GAR PC A04/MF A01 
MK-Ferguson Co., St. Charles, MO. 

ing level characterization of electrical Sub- 


station 411 
Nov 90, DOE/OR/21548-154 
Contract AC05-860R21548 


Sponsored by Department of Energy, Washington, DC. 


Substation 411 transformer dielectric fluids were sam- 
pled for uranium and PCBs. The exterior surfaces of 
the metal transformers were measured for radioactiv- 
ity. Results of the — revealed that some trans- 
former fluid contained s, but no uranium in excess 
of naturally occurring amounts was detected. In addi- 
tion, the exterior surface of the transformers were un- 
contaminated. Subject to measurement of the base of 
the transformers (which were inaccessible during the 
surface scans for radioactivity), the transformers and 
dielectric fluids may be removed from the site for dis- 
posal. Two appendices are included: (a) a sampling 
plan, and (b) soil lab reports. 


128,567 
DE91005697/GAR PC A10/MF A02 
Savannah River Lab., Aiken, SC. 

Wetlands proximity aan of 86 waste sites on 


the Savannah River Plan 
J. R. Jensen. 16 85, 207p CORR-86-00156 
Contracts ACO9-76SR00001 , ACO9-89SR18035 


Sponsored by Department of Energy, Washington, DC. 


This project developed wetlands proximity maps and 
provided wetlands information by means of a Geo- 
graphic Environmental Data Base (GEDB) for each of 
11 interaction zones identified in DPST-84-684. It in- 
cludes an analysis of 86 hazardous waste sites at the 
Savannah River Plant (SRP). The map of each interac- 
tion zone is intended to indicate major wetland and 
land cover types, with emphasis on locations of haz- 
ardous waste sites with wetland areas identified within 
a 1000 meter radius. Statistics of aerial extent for wet- 
land and land cover for each interaction zone are pro- 
vided. 80 figs., 93 tabs. 
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DE91005698/GAR PC A04/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 
Characterization study of the TNX 

new seepage 
basin at the United States Department of Energy’s 
Savannah River Plant. 
Jan 86, 63p CORR-86-00240 
Contracts AC09-76SR00001, ACO9-89SR18035 
Sponsored by Department of Energy, Washington, DC. 
it of this document are illegible in microfiche 
products. 


Two seepage basins have been used to treat waste 
water generated by the TNX facilities. The old seepage 
basin was constructed in 1958 for the treatment and 
disposal of both low-level radioactive wastes and non- 
radioactive hazardous waste chemicals. The old basin 
was closed out in 1980 and waste flows were diverted 
to a new seepage basin. This report describes soil 
sample acquisition, field laboratory procedures, water 
sample acquisition, quality assurance and control pro- 
cedures, and safety and health protection procedures 
in the pollution monitoring of the new ge basin. 
Four appendices contain laboratory data. To date, no 

= groundwater contamination has been oo 
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DE91005748/GAR PC AO6/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Assessment of tree toxicity near the F- and H-Area 
coepage basins of the Savannah River Site. 

C. Loehle, C. J. Richardson, K. P. Greenwood, M. E. 
— and A. J. Lander. Dec 90, 104p WSRC-TR-90- 


Contract ACO09-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Areas of tree mortality, be ty in 1979, have been 
documented downslope of the F- and H-Area a 
Basins. The basins were used as discharge areas for 
low-level radioactive and nonradioactive waste. Pre- 
liminary studies indicated that there are three possible 
causes of stress: altered hazardous chemi- 
cals; and non . It was originally hy- 
pothesized that the most tikely hydrological stressors 
o Nyssa sylvatica var. biflora were ing where 
water levels cover the lenticels for more than 26 per- 


a drought year (1977) rather than a wet year. 

ditions could exacerbate stress by concentrating con- 
taminants, particularly salt. Study of the soil and water 
chemical parameters in the —— sites indicated 
that salt concentrations in the 
duced — high ex 


ages. Furthermore, signi 

tions of heavy metals were found in each impacted 
site, although no one metal was consistently elevated. 

Evaluation of the concentrations of various chemicals 
toxic to Nyssa sylvatica var. biflora revealed that alumi- 
num was pr ly the most toxic in the F-Area. Man- 
ganese, cadmium, and zinc had concentrations great 
enough to be considered possible causes of tree mor- 
tality in the F-Area. Aluminum was the most likely 
cause of mortality in the H-Area. Controlled experi- 

ments testing metal and salt concentration effects on 
Nyssa sylvatica would be needed to specifically assign 
cause and effect mortality relationships. 


lected areas have pro- 
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DE91006038/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Automobile shredder residue: Process develop- 


constituents. 
E. J. Daniels, B. J. J P. V. Bonsignore, and E. L. 
Shoemaker. 1990, 21 CONF-901211-2 
Contract W-31109-ENG-38 
International conference on solid waste management 
and secondary materials (6th), Philadelphia, PA (USA), 
4-7 Dec 1990. Sponsored 
Washington, DC. 


The objectives of this paper are threefold: (1) to briefly 
outline the structure of the automobile shredder indus- 
try as a supplier of ferrous scrap, (2) to review the pre- 
vious research that has been conducted for recycling 
automobile shredder residue (ASR), and (3) to or 
the results and implications of the research bei 

ducted at ANL on the development of a process for rthe 
selective recovery and recycling of the thermoplastics 
content of ASR. 15 refs., 5 figs. 


ments for recovery of 


nt of Energy, 
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DE91006120/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Falls. 

of waste xylene. 


Continuous 
J. H. Wolfram, R..D. Ri , D. M. Higdem, and D. 
> Nowers. 1990, 17p EGG- M- 90407, CONF-901194- 


Contract fd oe 570 


American Society of Mechanical en (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
no peers by ng. als of Energy, Washing- 
ton, 


Use of selected ye gy se for the degradation 
and/or detoxification o' Bn nny ep com- 
pounds is gaining wide a an alternative 
waste treatment technology. he IN INEL Biotechnology 
Unit is developing the technology for the in-plant treat- 
ment of waste industrial solvents. The work centers 
around the use of microorganisms specially selected 
for their ability to ade common industrial solvents 
such as benzene, toluene, xylene, etc. Because these 
waste solvents are often contaminated with other ma- 
terials (heavy metals, water, detergents, etc.) they are 
difficult and expensive to di and many times are 
not economical to recover through recycling. Even if 
the disposal option is used, the generator is still faced 
with continued liability in the event of mishandling or 
im) d of the waste. Biological treatments 
offers the option of reducing these solvents into harm- 

less by-products provi that both the requisite 
microorganisms and the proper processing technology 
are successfully brought together. Work on the optimi- 





zation of a bioreactor process for the degradation of 
xylene will be discussed. 15 figs., 7 refs. 
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DE91006122/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Biodesulfurization of rubber 


materials. 
A. E. Torma, and D. Raghavan. 1990, 17p EGG-M- 
90382, CONF-901194-11 
Contract AC07-761D01570 
American of Mechanical oe (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
Penna *rpeaats partment of Energy, Washing- 
ion, 


One of the most challenging problems in municipal 
waste treatment is the recycling of polymeric waste 
materials. The present study has demonstrated the ap- 
Plicability of biotechnological principles in the desulfur- 
ization of rubber using shake flask and Warburg respir- 
ometric techniques. In terms of oxygen uptake and 
specific rate of oxygen uptake, it was found that the 
mixed culture of Thiobacillus ferrooxidans and Thioba- 
cillus thiooxidans was more efficient in this process 
than the individual pure cultures of these bacteria. Fur- 
thermore, the mixed cultures resulted in ten times 
higher sulfur removals from rubber relative to those of 
sterile controls. Additional studies are needed to eluci- 
date the mechanisms of biodesulfurization of rubber. It 
is expected that the development of this process may 
provide a solution to recycling of car tire materials. 32 
refs., 4 figs., 3 tabs. 
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DE91006212/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Parametric studies of off-gas release during in situ 
vitrification. 

V. A. Mousseau, R. W. Johnson, and R. J. 
MacKinnon. Sep 90, 83p EGG-WM-9046 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


Off-gases are released from underground sources 
during the In Situ Vitrification (ISV) process. Most of 
these gases will be ——_ beyond the melt front 
where advancing high temperatures will cause pyroly- 
sis and vaporization of organic and volatile materials. 
Some of these gases will enter the bottom of the melt 

pool and ear upwards to the surface where they 
will enter the ISV confinement hood. A computer code 
called OGRE (Off-Gas RElease) has been written to 
mode! bubble-rise physics in the melt pool for given 
volumetric gas flux rates into the bottom of the pool. 
The models incorporated into OGRE have previously 
been reported. The purpose of the present document 
is to report the results of a series of parametric studies 
performed with OGRE. The numerical studies involve 
the variation of seventeen parameters for each of the 
two different inlet bubble-size models. Results indicate 
that while predictions appear qualitatively reasonable, 
additional development of the agglomeration and drift 
flux models is needed. This development will require 
experimental data for bubble formation and terminal 
velocity. 5 refs., 36 figs., 2 tabs. 
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DE91006396/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Waste minimization study for a printed circuit 
board manufacturing facility in Taiwan. 

S. Chiu, H. S. Huang, R. W. Peters, S. Y. Tsai, and 
W. T. Tsai. 1990, 28p CONF-9011171-1 

Contract W-31109-ENG-38 

1990 Pacific Basin conference on hazardous waste, 
Honolulu, HI (USA), 12-14 Nov 1990. Sponsored by 
Department of Energy, Washington, DC. 


This paper presents a demonstration of industrial 
waste minimization sponsored by the Environmental 
Protection Administration, Taiwan, Republic of China. 
Waste reduction opportunities are identified and evalu- 
ated for a printed circuit board manufacturing facility in 
Taiwan. Plant audits were conducted on various proc- 
esses, such as deburring, alkaline etching, black oxi- 
dation, desmearing, electroless copper, and copper 
and tin/lead plating. Specific areas in which the 
wastes could be minimized, such as reducing the 
amount of dragout and rinse water requirements in the 
plating and etchant lines, and on-site treatment and 
reuse of spent bath solutions were identified, as- 
sessed, and implemented. Jar tests on the wastewater 
were performed, and the results were used to improve 
the efficiency of the wastewater treatment plant for re- 
moval of heavy metals and reduction of sludge genera- 
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tion. In addition, administrative controls of hazardous 
wastes designed to reduce associated health and en- 
—- hazards were recommended. 4 figs., 9 
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DE91006474/GAR 
Oak Ri 
tractor 


PC A06/MF A01 
National Lab., TN. Hazwrap Support Con- 


Waste Remedial Actions Program 
annual Sp FY 1990. 

Dec 90, 113p DOE P-105 

Contract AC05-840T21400 

Sponsored by Department of Energy, HN a 


The Hazardous Waste Remedial Actions Pr 
(HAZWRAP), a unit ot Martin Marietta Energy neray Sys 
tems, Inc., supports the Department of Energy ( 

Oak Ridge Operations Office in broadly ete Binion 
areas, especially those relating to waste 

and environmental restoration. et eben, 

six program areas, which are supported 

ministrative and technical organizations. 

grams deal with airborne hazardous 

tion prevention, remedial actions 

mental restoration, technology dev: ‘ond 
formation and data systems. HAZWRAP’s mission to 
develop, promote, and apply-cost-effective hazardous 
waste management and environmental tech 

to help solve national problems and concerns. H 

RAP seeks to serve as integrator for hazardous waste 
and materials management across the federal govern- 
ment. It applies the unique combination of research 
and development (R&D) capabilities, technologies, 
management expertise, and facilities in the Energy 
Systems complex to address problems of national im- 
portance. 24 figs., 10 tabs. 


128,576 

DE91006501/GAR 

Po National Lab., IL. 
Biotreatment of red water with fungal syst 

T. S. Tsai, R. J. Turner, and C. J. Sanville. 1990. 35p 

CONF-901191-5 

Contract W-31109-ENG-38 

Superfund ‘90: 11. annual national conference and ex- 

hibition of the Hazardous Materials Control Research 

Institute, Washington, DC (USA), 26-28 Nov 1990. 

Sponsored by Department of Energy, Washington, DC. 


Red water generated during the manufacture of trini- 
trotoluene ANT NT) is an environmental concern because 
it contaminates ground surfaces and groundwaters. 
Past methods for the management of this hazardous 
waste stream did not meet pollution compliance or 
were not cost effective. Biodegradation of TNT by bac- 
teria has been reported, but no conclusive evidence 
supports its biotransformation to harmless products or 
its complete mineralization. The lignin peroxidase (lig- 
ninase) secreted by the white rot fungus (Phanero- 
chaete chrysosporium) has been shown to degrade a 
broad im of organic pollutants. In this study, the 
efficacy of treating red water with the P. chrysosporium 
system was investigated. 
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DES1742560/GAR ie ee rc ean eon 
nergy Technology Support Unit, Harwe ja 

Summary of UK research on landfill pat a. ma 

mid 1970s-1990. 

P. S. Lawson. 1990, 26p ETSU-L-29, CONF- 

9005308-1 

Harwell waste management symposium, Harwell (UK), 

2 thy Bbewy 
les Only. 


A brief review is given of the UK research on landfill 
microbiology from the mid - 1970s to 1990. The re- 
search has been largely directed towards controlling 
and understanding degradation processes associated 
with landfill sites. » Doneaslone from the work are pre- 
sented and recommendations for further research 
made. (U.K.). 
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DE91744343/GAR PC A03/MF A01 

Aquila Univ. (ntaly). 

Pyrolysis of exhausted olive husks coupled with 
thermal decomposition 


of aqueous 
olive oil mill effluents. 
G. Di Giacomo, G. Del Re, E. Bonfitto, S. lacoboni, 
and N. Brunetti. May 89, 15p ETDE-IT-90-95, CONF- 
8905323-1 
International conference on pyrolysis and gasification, 
Luxembourg (Luxembourg), 23-25 May 1989, Paper 
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snd gation ation (Luxembourg, 2°25 Jun 1989), 
a b . 
U.S. ‘ v9 : 


pepe lng Ape dengan oe pace tet pe 


T ‘e Univ. of Technology Fevers) Inst. of Water 
Forgas Uae a oe 


lietteiden anaerobikaesittely ja sen 
vaikutukset (Anaerobic 
pe of mill sludges and it’s effects on 
J. Puhakka, and M. eri. 1989, 157p TTKK- 
VYT-A39, ISBN 951-721-349-2 
In Finnish. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


loading rates (Le 15. Kg VS/Im vS/misup Ba) to eta 
lish the optimum operai Be grec 
_Bopas producton ad the Guuahiahtiiy-< 


8 days). With high 
pa at 3)d) sludge 
kaline pretreatment 


ay operation stable. Biogas production varied 
psec nn proces ag agen an rit, ¥ nnn oe 

peo eee rad or biogas produc 
tion during the whole 21 month 
pag nts we 3)/m(sup 3) of reaction space 

prod with a 55% methane content 

ws 195 to 375 1/kg VS added or 395 to 730 a, Ba Vv: 
reduced. The average specific bi 
260 I/kg VS added or 645 ig VS/misup 3 
ommended 2s design citea S/m(eup 3) ae rec 


treatment 
(anaerobic reactor + sludge phe + ay 
sludge po Neal ye gs kg/ 
ludge are 10 milj. FMK and 8 mil 44 FMK with operational 
costs of 0.99 and 0.88 milj. FMK, respectively. Theo- 
retical net energy yields are 1850 and 720 MWh/a, re- 
spectively. 


128,580 

PB91-143743/GAR PC A10/MF A02 

Office of Technology Assessment, Washington, DC. 
The Environmental Legacy of 


Nuclear Weapons 
1991, 223p OTA-O0-484 
Also available from Supt. of Docs. 


The Senate Committee on Armed Services asked OTA 


and even DOE has not been able to prepare a compre- 
hensive and credible evaluation of the situation. The 
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focus of the OTA report is therefore a comprehensive 
look at the problem as the authors now know it, the 
public concerns about the problem, and DOE’s plans 
for addressing it. It focuses especially on the need for 
additional attention to those areas which DOE has nei- 
ther the ility nor the credibility to handle. The en- 
vironmental problems at the DOE Weapons Compiex 
are serious and complicated. Decades will be required 
for cleanup of certain sites while others will never be 
returned to pristine condition. Some sites will require 
much long-term monitoring and control of contaminat- 
ed soil and water. 


128,587 

PB91-145508/GAR PC A12/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
Guidance for Writing Case-by-Case Permit Re- 
quirements for Municipal Sewage Sludge. 

May 90, 256p EPA/505/8-90/001 

Also available from Supt. of Docs. 


Contents: Applicability of this Guidance; Overview of 
Sludge Treatment Processes and Their Effect on 
Sh Properties; Summary of Permitting Procedures 
and Requirements; Landfilling; Land Application; Dis- 
— and Marketing; Incineration; Surface Dispos- 
al. 


128,582 
PB91-145698/GAR PC AO5S/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Toxic Substances. 
Recommendations for State Section 313 
Coordinators. 


Sep 90, 84p EPA/560/1-90/001 
Also available from Supt. of Docs. 


—_— out of concern for the public’s exposure to po- 
tentially harmful chemicals the U.S. Congress passed 
the Emergency Planning and Community Right-to- 
Know Act of 1986 (EPCRA, also referred to as Title II! 
of the Superfund Amendments and Reauthorization 
Act). State-level Section 313 programs are in the best 
position to play an essential role in providing release 
information to, and interpreting the information for, the 
public. By providing information and references, the 
manual is intended to help state Section 313 Program 
Coordinators enhance the basic elements of their ex- 
isting programs and to help states set up programs 
where none currently exist. 


128,583 

PB91-145722/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Drinking Water. 

Seminar Publication: Risk Assessment, Manage- 
ment and Communication of Drinking Water Con- 
tamination. 

Jun 90, 90p EPA/625/4-89/024 

Also available from Supt. of Docs. 


The topic of the publication is how one identifies, as- 
sesses, and manages the occurrence of potentially 
toxic chemicals in drinking water. Obviously one 
cannot become an expert in toxicology, chemistry, and 
drinking water treatment by attending a workshop or 
reading the publication. The purpose of the document 
is to present a broad range of relevant information 
from the fields of toxicology, chemistry, and engineer- 
ing, thus assisting the reader in assessing and manag- 
s drinking water contamination problems. Technical 
information is presented on U.S. EPA programs, toxi- 
cology, chemistry, treatment principles, and media 
coverage and risk communication during an emergen- 
cy. 


128,584 
PB91-145888/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

RCRA Orientation Manual 1990 Edition. 


PC A10/MF A02 


D. R. Clay. 1990, 212p EPA/530/SW-90/036 

Also available from Supt. of Docs. See also PB89- 
213169. Prepared in cooperation with Booz-Allen and 
Hamilton, Inc., Washington, DC., and ICF, Inc., Wash- 
ington, DC. 


The U.S. Environmental Protection Agency (EPA) de- 
vel the manual to provide introductory information 
on solid and hazardous waste management pro- 
grams under the Resource Conservation and Recov- 
ery Act (RCRA). The manual outlines the basic frame- 
work of the regulatory program for new EPA and State 


128 VOL. 91, No. 11 


employees, those persons new to RCRA assignments, 
and others interested in the Act. The manual is not, 
however, meant to replace in-depth analysis of the 
statute and its associated regulations and Agency 

uidance. The manual is an update of the original 

CRA Orientation Manual issued in 1986. Revisions 
contained in the update reflect the many regulatory 
changes that have resulted from both the Hazardous 
and Solid Waste Amendments (HSWA) of 1984 and 
the — Waste Tracking Act of 1988 (RCRA Sub- 
title J). 


128,585 


PB91-149468/GAR PC A05/MF A01 
Office of Management and Budget, Washington, DC. 
Office of Federal Procurement Policy. 

Report on the Procurement of Recovered Materi- 
als. Report No. 7. Calendar Years 1988-1989. 

1989, 87p 


The Resource Conservation and Recovery Act 
(RCRA), Public Law 94-580, was enacted October 21, 
1976, section 6002 of the act provides for special em- 
phasis on the procurement of recovered materials and 
items containing such materials. It also assigns imple- 
menting responsibility to the Office of Federal Procure- 
ment Policy (OFPP) and directs the OFPP to coordi- 
nate the policy with other policies for Federal procure- 
ment in a manner which maximizes energy conserva- 
tion and resource recovery. Executive agencies are 
now required to report to OFPP every two years (previ- 
ously annually) the actions taken and progress made 
in maximizing the use of recovered materials. The au- 
thors then, in turn, submit their report to Congress. The 
document is the seventh report, the first being submit- 
ted in August 1978, the second one in September 
1979, the third and fourth in October 1980 and 1981, 
respectively. The fifth report (the first biennial report) 
was submitted in April 1986. The sixth report was sub- 
mitted in May 1988. Additionally, the policy letter re- 
quired the promulgation of uniform guidance and pro- 
cedures in the Defense Acquisition Regulation (DAR) 
and, for civilian agencies, the Federal Procurement 
Regulations (FPR), now combined as the Federal Ac- 
quisition Regulation (FAR). 
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PB91-159475/GAR PC A03/MF A01 
New Mexico Water Resources Research inst., Las 
Cruces. 
Regenerative Properties of Spent Tailored Soils. 
Technical completion rept. 
aa Cadena, and E. Cazares. Dec 90, 50p WRRI- 

4 


Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


Natural clays have a large internal surface area poten- 
tially available for adsorption of hazardous organic 
compounds. The exchangeable cations in clay occupy 
the interlameliar spaces that separate the clay plate- 
lets. Water molecules form a hydrated shell around the 
exchangeable cations due to the hydrophilic nature of 
these ions. The presence of such water molecules 
hinders adsorption of hydrophobic pollutants. There- 
fore, the interlamelilar area in clays is normally inacces- 
sible to organic pollutants. Adsorption of organic pol- 
lutants with low molecular weight onto natural soils 
may be greatly enhanced by chemical modification, 
that is, tailoring, of the clay fraction of the soil. Tailoring 
agents include tetraalkylamine compounds which can 
effectively replace the natural exchangeable cation in 
the clays. Economic feasibility of using the process 
hinges on the potential to regenerate the spent soils. 
Regeneration by volatilization of the adsorbate was in- 
vestigated for three different tailored soils: Wyoming 
bentonite, Glendale clay-loam, and a clay-loam soil 
collected in the Los Angeles area. A 48 percent de- 
crease from the original value of K (the linear adsorp- 
tion constant) was observed for bentonite after six re- 
generation cycles. The adsorption capacity of tailored 
bentonite for toluene was reduced by 97 percent after 
six regeneration cycles. 


128,587 
PB91-160416/GAR PC A14/MF A02 
lilinois Dept. of Energy and Natural Resources, Cham- 


paign. Hazardous Waste Research and Information 
Center. 


Industrial Waste Reduction: State Policy Options. 
P.A. 85-1196. 


Final rept. 
D. Thomas, L. Carlson, W. Mikucki, R. Baker, and J. 
Warren. Nov 90, 311p HWRIC-RR-044 


The Illinois Department of Energy and Natural Re- 
sources (ENR) has prepared the re; as authorized 
by the Illinois General Assembly in Public Act 85-1196 
(11. Rev. Stat. ch. 111 1/2 par. 7057). The report fo- 
cuses on industrial waste reduction, including both 
hazardous and nonhazardous wastes. The primary 
issues addressed include the evolution of public policy 
regarding waste management, the current availability 
of data on the types and quantities of wastes generat- 
ed in the industrial sector, steps that have been taken 
by industry to reduce the amount of waste generated, 
the waste reduction techniques and approaches avail- 
able to industry, the various policy options that could 
be used to encourage additional waste reduction, and 
the potential effectiveness of specific policies in light 
of Illinois’ industrial structure. 


128,588 
PB91-160424/GAR PC A07/MF A01 
Iilinois State Museum, Springfield. 

industrial Wastes in the Calumet Area, 1869-1970: 
An Historical Geography. 

C. E. Colten. Jul 90, 135p HWRIC-RR-001 

Contract ENR-HW-16 

Sponsored by Illinois Dept. of Energy and Natural Re- 
sources, Champaign. Hazardous Waste Research and 
Information Center. 


The Lake Calumet area in southeast Chicago provided 
an excellent setting for such research. Since 1869 it 
has been the scene of heavy manufacturing activity, 
and because of the marshy conditions there, it has 
also been the site of extensive industrial waste dispos- 
al. Recent exposure of several illegal waste disposal 
sites has brought public attention to the area and has 
prompted calls for environmental analysis. The use of 
historical methods can greatly aid researchers moni- 
toring current environmental conditions. Through an 
analysis of historical documents, changing patterns of 
land use can be mapped, the location of disposal sites 
determined, and the composition of waste streams as- 
certained. This knowledge is particularly useful to hy- 
drologists and geochemists attempting to locate 
plumes of contaminated groundwater. Application of 
historical methods to the Calumet situation helped de- 
velop a chronology of waste disposal techniques, and 
it will facilitate evaluation of other industrial areas in 
Illinois. The value of the chronology is that it aids in 
identifying the types of wastes that were commonly 
produced during certain periods and alerts research- 
ers to how they were likely to have been discarded. 
Furthermore, examination of the historical record 
allows verification of what transpired in the past and 
decreases our dependence on speculation. Ultimately, 
this will prove useful in policy decisions regarding miti- 
gation of hazardous waste disposal sites. 


128,589 

PB91-160549/GAR PC$95.00/MF E09 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Proceedings of the International Symposium on 
Oil and Gas Exploration and Production Waste 
Mai ent Practices (1st). Held in New Orleans, 
Louisiana on September 10-13, 1990. 

Sep 90, 1110p EPA/530/SW-91/030 


The document contains the proceedings of the First 
International Symposium on Oil and Gas Exploration 
and Production Waste Management Practices, Sep- 
tember 10 - 13, 1990, New Orleans, Louisiana. 
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PB91-160556/GAR PC A12/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Treatment Technology Background Document. 

L. Rosengrant. Jan 91, 271p 

See also PB90-234253. 


The document provides a discussion of the treatment 
technologies applicable to wastes that are subject to 
the land disposal restrictions (LDR), which were man- 
dated by Congress as part of the 1984 HSWAs to the 
RCRA. The document does not include every possible 
technology that may be used to treat wastes subject to 
the LDR, but discusses those most commonly used. 
The technologies discussed include those that are 





demonstrated (commercially available) and have been 
proven to substantially diminish the toxicity of hazard- 
ous constituents and/or to reduce the likelihood of mi- 
gration of such constituents from the waste of con- 
cern. These technologies include those that treat 
wastewaters (wastes containing less than or equal to 
1% filterable solids and less than or equal to 1% total 
organic carbon) and those that treat non-wastewaters. 


128,5: 

Peet 160937/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

RCRA’s Solid Waste Regulation and Its impact on 
Resource Recovery in the Minerals Industry. An 


Analytical 
S. D. Peterson. Sep 90, 19p 


In the U.S. Bureau of Mines report, the application and 
impact of the Resource Conservation and Recov 
Act’s (RCRA) regulations on the minerals industry's 
forts at resource recovery were analyzed; some major 
nr conflicts that hinder these efforts are dis- 

ne major conflict was the ambiguity in deter- 
mining materials considered to be solid wastes under 
the Environmental Protection Agency’s (EPA) jurisdic- 
tion. In addition, it was found that some rules have 
combined effectively to discourage reuse efforts and 
that EPA has provided only a few limited exclusions for 
recyclable materials. As a case study, aluminum indus- 
try spent potliner was examined to demonstrate these 
adverse impacts. Prior to regulation, this material was 
being recycled for legitimate economic and resource 
recovery purposes to extract its energy and fluoride 
values through environmentally sound processes. 
However, virtually all efforts to reuse the material 
ceased after regulation, which has resulted in in- 
creased land disposal of mineral resources and in- 
creased costs to industry. 
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AD-A229 442/9/GAR PC A06/MF A01 
Army Engineer prtmccmee A, Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Selected Tools and Techniques for Physical and 
Biological Monitoring of Aquatic Dredged Material 
Disposal Sites. 


Final technical rept. 

T. J. Fredette, D. A. Nelson; T. Miller-Way, J. A. 
Adair, and V. A. Sotler. Sep 90, 106p Rept no. WES/ 
TR/D-90-11 


Monitoring of aquatic dredged material disposal sites 
may a a variety of physical and biological tools 
and techniques. Chemical monitoring tools and tech- 
niques are not discussed in this report since this docu- 
ment does not address chemically unsuitable material. 
In the tiered coach discussed in the companion 
report (‘Guidelines for P| — and Biological Monitor- 
ing of Aquatic Dredged Material Disposal Sites’), the 
lower level tiers may examine primarily physical 
changes at a site. Changes in physical environment, 
such as mounding, can result in a navigation hazard or 
lead to changes in the biological community (e.g., 
burial), which necessitates logical ——— 
Design of a monitoring program must consider wha’ 

equipment to use and at what spatial and temporal oe 
quency to sample. These factors will be determined by 
the level of information required for the question being 
addressed, given present technical, monetary, regula- 
tory, and political considerations. (JS) 


128,593 

AD-A229 509/5/GAR PC A03/MF A01 
Army Engineer Woteneae Experiment Station, Vicks- 
burg, MS. Environmental Lab 

Effects of Alum Treatment on Phosphorus Dyna 

ics and Phytoplankton Response in Eau Galle Res- 
ervoir, Wisconsin. 

Final rept. 

J. W. Barko, W. F. James, W. D. en vy 

McFarland. Sep 90, 48p Rept no. ARTE 80.1 


The hypolimnion of Eau Galle Reservoir, Wisconsin, 
was treated with aluminum sulfate (alum) in 1986 to 
reduce — phytoplankton production associat- 
ed with high phosphorus loading from anoxic, profun- 
dal catimante. Prior to Soot internal total phos- 
phorus (TP) loading was 3 to 6 time greater than exter- 
nal TP loading during summer stratification. Periodic 
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increases in eomeasts TP mass and chlorophyll alpt 

concentrations closely corresponded with eleva’ 

ternal TP. For 1 year following treatment, internal TP. 

For 1 year following treatment, internal TP nore A and 
ncentrations a soluble reactive 


than half that occurring ‘aoe 
ever, it was not se 
Subseque 


blue-green algae, the re cnfagolae Canon hirundin- 
ella assumed si oe in 1985. With the ex- 
tained theough 18 1988), the | mar -o 
community of 
Eau Galle Reservoir has been remarkably , de- 
spite effects of a winter drawdown in 1986, and climat- 
ic (wet versus dry) extremes over the 8-year study 
. Without a decrease in phosphorus availability, 
Ceratium and blue-green algae are likely to persist as 
codominants during the summer in this system for 
many years. (TTL) 


128,594 
AD-A229 542/6/GAR PC A05/MF A01 


Air Force inst. of Tech., Wright-Patterson AFB, OH. 

School of Systems and — 

Analysis of the United Air Force Nonpoint 
Abatement Program. 


G. Seaman. os 90, 99p Rept no. AFIT/GEM/ 
DEM/80816 


This theses examined the Air Force nonpoint source 
pollution abatement am by evaluating Major 
Command, Air Force Regional Civil Engineer and in- 
stallations compliance to the official Air Force policy. 
Seventy-two installations in 37 states and ten Major 
Commands were represented in the data. The evalua- 
tion classified nonpoint source pollutants into five cat- 


Major ee abatement programs were a 

meeting the needs of the Air Force. Two Air 

‘egional Civil Engineers were evaluated. It was deter 
mined that one of these organizations had taken the 
necessary steps to implement nonpoint source abate- 
ment at the installations within their jurisdiction. The 
other organization was found to have a lack of current 
state regulatory information. Installation compliance 
was inconclusive due to the ambiguous, unstructured 
nature of the data. The major conclusion of this study 
was the need for the Air Force installations to imple- 
ment more comprehensive nonpoint source pollution 
abatement programs. Elements of these programs 

from educating the installations’ populaces to 

implementing nonstructural best management prac- 
tices such as including nonpoint source pollution 
abatement in Natural Resources Plans. (KR) 


128,595 

AD-A229 647/3/GAR PC A04/MF A01 
Extrel Corp., Pittsbur 

Continuous Water Monitoring System. 

Final rept. Sep 89-Feb 

S. Dheandhanoo. Nov 0, ~~ AEDC-TR-90-33, 
Contract F40600-89-C-0013 


This report details the activities of a Phase | Small 
Business Innovation Research contract with Arnold 
Engineering Development Center, Air Force System 
Command, Arnold Air Force , Tennessee, to de- 
velop a system to monitor return cooling water flow 
from AEDC to Woods Reservoir. An alarm would be 
provided to signal when determined levels of selected 
impurities are exceeded. The work u ‘en was the 
design, prototype construction, and testing of mem- 
brane interfaces that allowed gases, but not water to 
permeate. The gases were then analyzed with a 

ruple mass spectrometer. Keywords: Water contami- 
nation, Water contaminant detection. (EMK) 


128,596 
DE$1005115/GAR PC A03/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 


nah River Lab. 
Characterization of organics in the feed streams 
for the H/F Effiuent Treatment Facility. 

S. B. Oblath. 28 87, _ DPST-87-690 

Contract ACO09-89SR180 ; 
Sponsored by Savaaiines of Energy, Washington, DC. 


Analysis of weekly samples from the F- and H-area 
piv, Aaa on that tri-n- phosphate (TBP) is the 
in the feed to the F/H Effluent 


Trenton Faci ity (ETF). Concentrations up to 100 
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mg/L were observed, with 


an of 50 L from 
F-area and 3 on lee 
drocarbons 


Qeptremya 


ance fe 
Poy. 28 "ut 87, 34p DPST-87-387 
Contract ae 


by Department of Energy, Washington, DC. 


F/H Effluent Treatment Facility (F/H ETF) must 
9e on-line by November 1988 to treat the low level ac- 
tivity wastes presently 


34/GAR PC A03/MF A01 
——o Aiken, SC. Savan- 


A fundamental parameter a 
ee composition, has 


Progress rept. 

Nov 90, 76p UCRL-CR-105455 
Contract W-7405-ENG-48 
Sponsored by 


This document } 

of mixed waste at Lawrence 

ratory (LLNL) from 1984 to 1990. Additionally, an esti- 
mate of remaining based on the cur- 
rent inventory of low-level mixed waste and an ap- 
proximation of current generation rates is provided. 
Section 2 of this study presents a narrative description 
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of Environmental Protection Agency (EPA) and De- 
partment of Energy (DOE) requirements as they apply 
to mixed waste in storage at LLNL’s Hazardous Waste 
Management (HWM) facilities. Based on information 
collected from the HWM non-TRU radioactive waste 
database, Section 3 presents a data consolidation -- 
by year of storage, location, LLNL generator, EPA 
code, and DHS code -- of the quantities of low-level 
mixed waste in storage. Related figures provide the 
distribution of mixed waste according to each of these 
variables. A historical review follows in Section 4. The 
trends in type and quantity of mixed waste managed by 
HWM during the past five years are delineated and 
graphically illustrated. Section 5 provides an estimate 
of remaining low-level mixed waste storage capacity at 
HWM. The estimate of remaining mixed waste storage 
capacity is based on operational storage capacity of 
HWM facilities and the volume of all waste currently in 
storage. An estimate of the time remaining to reach 
maximum storage capacity is based on waste genera- 
tion rates inferred from the HWM database and recent 
HWM documents. 14 refs., 18 figs., 9 tabs. 


128,600 

DE91005455/GAR PC A03/MF A01 
Tennessee Valley Authority, Knoxville. Div. of Water 
Resources. 

Effect of the use of plastic sampling containers on 
laboratory measurements of dissolved oxygen. 

J. P. Fehring. Oct 90, 509 TVA/WR/WQ-90/25 


Dissolved oxygen (DO) concentrations are often used 
to define the water quality of a stream or reservoir. In 
the Tennessee Valley, there is a commonly held belief 
that water quality in general, and DO in particular, is 
declining in TVA reservoirs. In 1980, TVA conducted a 
study of DO trends in the tailraces of Tennessee River 
Dams and found a downward trend in most reservoirs, 
with the greatest decrease in the downstream reser- 
voirs. This report examines a change in sampling pro- 
cedures which may have contributed to the perception 
of declining DO. 6 refs., 3 figs., 10 tabs. 


128,601 

DES91005475/GAR PC A06/MF A01 
Tennessee Valley Authority, Norris. Engineering Lab. 
Two-dimensional! water quality modeling of Town 
Creek embayment on Guntersville Reservoir. 

M. D. Bender, M. C. Shiao, G. E. Hauser, and S. R. 
Butkus. Sep 90, 124p TVA/PUB-90/1, WR-28-1-6- 
104 


TVA investigated water quality of Town Creek embay- 
ment using a branched two-dimensional model of Gun- 
tersville Reservoir. Simulation results were compared 
in terms of algal biomass, nutrient concentrations, and 
voiume of embayment with depleted dissolved oxygen. 
Stratification and flushing play a significant role in the 
embayment water quality. Storms introduce large load- 
ings of organics, nutrients, and suspended solids. Dis- 
solved oxygen depletion is most severe after storms 
followed by low flow that fails to flush the embayment. 
Embayment water quality responses to potential 
animal waste and erosion controls were explored. 
Modeling indicated animal waste controls were much 
more cost-effective than erosion controls. Erosion 
controls will decrease embayment suspended solids 
and thereby increase algal biomass due to greater light 
penetration. 29 refs., 16 figs., 4 tabs. 


128,602 

DE91005494/GAR PC A14/MF A02 
Tennessee Valley Authority, Knoxville. Div. of Water 
Resources. 

Evaluation of the water quality in the releases from 
thirty dams in the Tennessee River Valley. 

S. R. Butkus. Sep 90, 324p TVA/WR/WQ-90/17 


The Tennessee Valley Authority (TVA) has routinely 
monitored dissolved oxygen (DO) and temperature 
from the tailwater releases of its dams since the 
1950s. The original objective of this monitoring was to 
collect baseline information to support reaeration re- 
search and determine the relative impact of impound- 
ments on the assimilative capacity of the river system. 
This monitoring has continued even though the original 
objective was satisfied. New purposes for this monitor- 
ing data have arisen in support of several programs, 
without new consideration of the monitoring strategy 
and sampling design. The primary purpose of this 
report is to compare the historical release data for 30 
dams in the Tennessee Valley based on four different 
objectives: (1) comparison of seasonal patterns, (2) 
comparison of baseline conditions using descriptive 
statistics, (3) evaluation of monotonic trends, and (4) 
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discussion of monitoring strategies that might be re- 
quired to determine compliance with existing and pro- 
posed criteria. A secondary purpose of the report is to 
compile the existing database into tables and figures 
that would be useful for other investigators. 51 refs., 
210 figs., 1 tab. 


128,603 

DE91005495/GAR PC A07/MF A01 
Tennessee Vailey Authority, Knoxville. Div. of Water 
Resources. 

Demonstration of constructed wetlands for treat- 
ment of municipal wastewaters, monitoring report 
for the period, March 1988-October 1989. 

K. D. Choate, J. T. Watson, and G. R. Steiner. Aug 
90, 128p TVA/WR/WOQ-90/11 


To evaluate the constructed wetland technology, the 
Tennessee Valley Authority (TVA) implemented a mu- 
nicipal wastewater demonstration project in western 
Kentucky. Using combined city, State, and TVA appro- 
priated funds, three constructed wetland systems were 
built at Benton, Hardin, and Pembroke, Kentucky. 
Demonstration objectives include evaluating relative 
advantages and disadvantages of these types of sys- 
tems; determining permit compliance ability; develop- 
ing, evaluating, and improving basic design and oper- 
ation criteria; evaluating cost effectiveness; and trans- 
ferring technology to users and regulators. A demon- 
stration monitoring project was implemented with a 
partnership of funds from the Environmental Protec- 
tion Agency (EPA) Region IV, other EPA funds through 
the National Small Flows Clearinghouse (NSFC), and 
TVA appropriations. TVA is managing the project in co- 
operation with an interagency team consisting of EPA, 
Kentucky Division of Water and NSFC. This report, 
which supersedes the first monitoring report (Choate, 
et. al., 1989) of these demonstration projects, de- 
scribes each constructed wetland system, its status, 
and summarizes monitoring data and plans for each 
system. 5 refs., 30 figs., 26 tabs. 


128,604 

DE91005576/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. Coll. of Oceanography. 
Vertical and horizontal fluxes of selected radionu- 
clides and trace metals off the coast of southern 
California. Annual report, 15 November 1989-14 
November 1990. 

Progress rept. 

C. A. Huh. 1990, 28p DOE/ER/60819-2 

Contract FG06-89ER60819 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of our research, within the struc- 
ture of the CaBS program, is to understand the trans- 
port pathways and mass balances of some metaboli- 
Cally-active and inactive chemical species in the Santa 
Monica/San Pedro (SM/SP) Basin. Our focus is to ex- 
amine selected trace metals and radionuclides in sea- 
water, sediment trap material, and bottom sediments. 
Knowledge of the inventories, fluxes, and routes of 
these nuclides and metals in or among these reser- 
voirs should lead to a cogent model for these elements 
in SM/SP Basin, which in turn should shed light on the 
fate and effects of energy-related by-products in a 
coastal region impacted by intense human activities. 4 
figs., 3 tabs. 
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DE91005611/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Metal cation/anion adsorption on caicium carbon- 
ate: Implications to metal ion concentrations in 
groundwater. 

J. M. Zachara, C. E. Cowan, and C. T. Resch. May 
90, 65p PNL-SA-18360, CONF-8905356-1 

Contract ACO6-76RL01830 

Environmental Protection Agency (EPA) workshop on 
metal speciation and transport in groundwaters, Jekyll 
Island, GA (USA), 24-26 May 1989. Sponsored by De- 
partment of Energy, Washington, DC. 


This chapter evaluates the sorption behavior of metal- 
lic ions on specimen calcite as a basis for determining 
the importance of calcite relative to other subsurface 
sorbents, such as layer silicates and oxides, in control- 
ling metal ion concentration in calcareous groundwat- 
ers. A review of the literature shows the sorption of 
both metallic cations and anions on calcite over 
ranges in pH and CO(sub 2) partial pressure to be con- 
sistent with a surface-exchange process where Ca- 
tions exchange with surface Ca and anions exchange 
with surface CO(sub 3). A general surface-exchange 
model was developed to account for the effects of Ca 


and CO(sub 3) concentrations, pH, and calcite surface 
area on cation and anion sorption onto calcite. The 
model was applied to recently developed experimental 
sorption data of Zn and SeO(sub 3) on specimen cal- 
cite in equilibrium CaCO(sub 3)(aq) suspensions. The 
surface-exchange model was able to describe the ef- 
fects of pH on both cation and anion sorption, and pro- 
vided good predictions of the effects of variable 
CO(sub 2)(g) pressure on Zn sorption and of PO(sub 4) 
on SeO(sub 3) sorption. The surface-exchange model, 
combined with sorption constants for other phases, 
was used to calculate Cd sorption to a hypothetical aq- 
uifer material containing a mixture of sorbents. The 
sorbent concentrations were fixed to those expected 
in groundwater zones. The multi-sorbent calculation 
documented the importance of calcite as a sorbent for 
metallic ions in groundwater.93 refs., 18 figs., 5 tabs. 
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The Allied-Signal Aerospace Company currently oper- 
ates a production facility in Kansas City, Missouri, 
under contract with the US Department of Ener 
(DOE). Over the years the operation of the Dok 
Kansas City Plant has resulted in the contamination of 
groundwater with chlorinated hydrocarbons, including 
trichloroethene (TCE). One of the plumes of contami- 
nated groundwater, the underground tank farm (UTF) 
plume, was selected for remediation with an advanced 
oxidation process (AOP) consisting of simultaneous 
treatment by ozone (O(sub 3)), ultraviolet (UV) radi- 
ation, and . peroxide (H(sub 2)O(sub 2)). 
Since the use of AOPs is relatively new for the removal 
of organics from groundwater, information on design 
criteria, costs, performance, and operating experience 
is not well documented in the literature. Therefore, the 
Oak Ridge National Laboratory (ORNL) was requested 
to evaluate the treatment process. This report docu- 
ments the work performed through FY 1989. The re- 
sults of the initial year of the evaluations, FY 1988, 
have been published previously, and the evaluation 
will continue at least through FY 1990. This report first 
briefly describes the treatment plant and the mecha- 
nisms of the treatment process. Next, the methodolo- 
gy and the results from the evaluation are discussed. 

inally, conclusions and recommendations are pre- 
sented. 8 refs., 14 figs., 16 tabs. 
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At the Savannah River Site (SRS), a United States De- 
partment of Energy facility in South Carolina, a three- 
dimensional, steady-state numerical model has been 
developed for a four aquifer, three aquitard groundwat- 
er flow system. This model has been used for numer- 
ous predictive simulation applications at SRS, and 
since the initial calibration, the model has been refined 
several times. Originally, calibration of the model was 
accomplished using a nonlinear least-squares inverse 
technique for a set of 50 water-level calibration targets 
non-uniformly distributed in the four aquifers. The esti- 
mated hydraulic properties from this calibration gener- 
ally showed reasonable agreement with values esti- 
mated from field tests. Subsequent model refinements 
and application of this model to field problems have 
shown that uncertainties in the model parameteriza- 
tion become much more apparent in the prediction of 





the velocity field than in the 2 of the distribu- 
tion of hydraulic heads. The combined use of three 
types of information ah a cgen head distributions, geo- 

logic framework and velocity field monitoring) 
provide valuable calibration data for flow modeling in- 
vestigations; however, calibration of a flow model typi- 
cally relies upon measured water levels. For a given 
set of water-level calibration —_ the uncertainties 
associated with imperfect ki _of Lae age 
system parameters or groundwater v 

be discernable in the calibrated hydraulic need ¢ Yet 

bution. In this paper, modeling results from studies at 
SRS illustrate examples of model inadequacy resulting 
from calibrating only on observed water levels, and the 
effects of these inadequacies on velocity field predic- 
tion are discussed. 14 refs., 6 figs. 
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The data engineers and scientists use to determine if 
the groundwater supply is contaminated are derived 
from analysis of samples taken lar from monitoring 
wells. For these data to be reliable several factors 
must be considered. One factor is the integrity of the 
monitoring well. In this project, emphasis has been 
pineas on the potential impact on water quality caused 

y diffusion across the threaded joints of PVC pipe. In 
this study, the diffusion of trichloroethylene across 
several common of threaded joints (i.e., square 
flush, modified ACME, modified ACME stub, and 
ACME) has been measured. Samples were obtained 
from the water inside the pipe sections and analyzed 
for trichloroethylene by gas chromatography. Break- 
through occurs within days of the samples being 
placed in the baths. The softened PVC joints of the 
pipes in the pure trichloroethylene split before the first 
sample interval of 1.5 weeks. The data show great var- 
iability in casting joints from the same manufacturer, 
and indicate a need for increased precision in the man- 
ufacturing of the PVC pipe joints. A one-dimensional 
diffusion model is used to determine an equivalent gap 
size through which the diffusion occurs. Flow rates 
through the threaded joints are calculated by using the 
equivalent gap width and a formula for flow through a 
rectangular duct running full. Comparison of the results 
of the gap size calculations and of the flow rates is 
presented. 20 refs., 13 figs. 11 tabs. 
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A reliability approach for probabilistic modeling of one- 
dimensional non-reactive and reactive transport in 
porous media provides two important quantitative re- 
sults: (1) an estimate of the probability that dimension- 
less concentration equals or exceeds some 

level and, (2) the sensitivity of the probabilistic out- 
come to likely changes in each uncertain variable. The 
reliability approach is particularly attractive because it 
can incorporate various marginal probability density 
functions (PDF) for any of the uncertain variables. In 
this work uncertain variables include: groundwater flow 
velocity, diffusion coefficient, dispersivity, distribution 
coefficient, porosity and bulk density. The primary ob- 
jective is to examine how the probabilistic outcome is 
influenced by choice of marginal PDF, correlation and 
magnitude of uncertainty for the variables. Because 
little information exists concerning the statistical char- 
acteristics of these uncertain variables, the investiga- 
tion assumes a wide range of PDF types and statistical 
values in order to dentty and isolate the most critical 
issues for further study. Results indicate that, even for 
very slow mean velocity, the probability estimate for 
non-reactive transport is most sensitive to uncertain 
flow velocity. For practical analysis, it appears accept- 
able to treat dispersivity as a deterministic constant. 
For non-reactive transport, correlation between flow 
velocity and diffusion coefficient has a slight impact, 
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but correlation among other combinations of uncertain 
variables is not important. 34 refs., 10 tabs. 
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During the 1940s, the Linde Air Products Division of 
Union Carbide operated a plant in Tonawanda, New 
York, for the Manhattan Engineer District (MED) and 
the Atomic Energy Commission (AEC). Uranium pro- 
duction and some nickel pri army. ys e conducted 
at the site. It is the policy of the S Department of 
Energy (DOE) to verify that radiological conditions at 
such sites or facilities Seely ai onte with current DOE 
lines. Guidelines for release and use of such sites have 
become more stringent as —s has tanto Fes 
more information since previous clea For- 
Utilized Sites Remedial Action Program 
(FUSRAP) was established as part of that effort to 
confirm the closeout status of facilities under contract 
to agencies preceding DOE during early nuclear 
energy development. Under the FUSRAP program, the 
Linde site itself has been previously investigated to de- 
termine the extent of on-site rai contamina- 
tion. As a precaution to insure that no residual radioac- 
tive materials were transported off-site, the Depart- 
ment of Energy requested that ORNL survey the area 
in the vicinity of the Linde Plant, the waste water treat- 
ment facility on Tower Road, the Sheridan Park Fire 
Station (District 4), and the Tonawanda Landfill to 
assess whether any residual radioactive material could 
be detected. The survey was conducted the week of 
April 3, 1990. Results of analysis of soil samples from 
the Tonawanda Landfill revealed slightly elevated con- 
centrations of (sup 238)U and ae 26)Ra ot 
of residuals from former Linde Plant operations. 
fore, it is recommended that additional surveying of tr the 
landfill property and of Sheridan Creek from south of 
the Linde property to its confluence with the Niagara 
River be conducted. The survey should include the 
measurement of gamma radiation levels and radionu- 
clide analysis of silt samples. 6 refs., 4 figs., 1 tab. 
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Strat for conducting environmental surveil- 
lance of groundwater to with DOE orders. 
J. M. Forstrom. Dec 90, 51p ES/ESH-17 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3606. 
Sponsored by Department of Energy, Washington, DC. 


This document defines the strategy for conducting en- 
vironmental surveillance of groundwater quality at De- 

ent of Energy (DOE) installations as it will be im- 
plemented by Martin Marietta Energy Systems, Inc. 
The primary objectives of defining this generic strategy 
prior to developing site-specific plans are to: clearly 
differentiate between effluent monitoring and environ- 
mental surveillance as they apply to groundwater, de- 
scribe the principles and concepts of groundwater flow 
that must be considered when establishing a ground- 
water surveillance program, and provide for a consist- 
ent approach to developing plant-specific groundwater 
surveillance plans. 18 refs., 5 figs., 3 tabs. 
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Recent hydrogeologic studies have been initiated to 
characterize the hydrogeologic conditions at the Ra- 
dioactive Waste Management Complex (RWMC) at 
the Idaho National Engineering Laboratory (INEL). 
Measured water levels in wells penetrating the Snake 
River Plain aquifer near the RWMC and the corre- 
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of 10 ft (3 m) in response to recharge, wi 

well rising over 60 ft (18 m). R changes the 
ee aes ae Grecton of fow tothe east 
work for the 

rections of groundwater flow. 11 refs., 9 figs., 2 tabs. 
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extraction test at the RWMC. 

a a Sisson, and G. C. Ellis. Nov 90, 57p EGG-WM- 
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A test scale vapor vacuum extraction system was op- 
erated for four months at the Radioactive Waste Man- 
agement Complex. The extraction syst 

more than 65 million ft(sup 3) of soil 

429 Kg of Carbon Tetrachloride and 1 


Hydraulic properties of the basalts 
input into a numerical 
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cy and effectiveness. 7 refs., 18 figs. 
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ee . Annual progress report, FY 
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The population of white sturgeon in the Kootenai River 
has continued to decline since 1983, in spite of a clo- 
sure to harvest in the US section of the river. Setline 
and angling techniques were used to sample 228 stur- 
geon from the river between Kootenai Falls and Koote- 
nay Lake — 1989. Our data indicate there is a 


ively di 
for flood control, effectively eliminating backwater and 
— areas that may have provided juvenile rearing 

habitat. Contaminants have entered the river system 
via_mining operations and agricultural practices. In 


1972, a oe ition, reversing the natu- 
| flow river, and releasing frequent 
i . OF 178 fish, 37% were female 


cantly different degree of various between the two 
stocks in seven enzyme systems. be ange regulary 
move Ban yp achagy: the British Columbia-idaho border 

seek out deep holes or migrate to Kootenay ioe 
during late fall. yes ranges in the river depth and 
current low sturgeon to select for those habi- 
tat parameters; eine and temperature are 
homogeneous throughout the river at any given time. 
23 refs., 14 figs., 5 tabs. 
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This report summarizes results of recent analyses of 
heavy metals in fish from Savannah River Site (SRS) 
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streams near the F-Area and H-Area coenens 
Fish were collected from headwater areas ‘our our Mile 
Creek and Pen Branch, from just below the H-Area 
coroner basin, and from three sites downstream in 
Four Mile Creek. These fish were analyzed for RCRA 
trace metals using standard EPA methods. Silver, ar- 
senic, lium, cadmium, copper, nickel, lead, anti- 
mony, thallium were all either undetectable or had 
only a few detectable values. Mercury values were all 
well below the regulatory limit of 1 (mu)g/g. For the 
total group of fish aoeines. there —_ no differences 
sampling lor aluminum, chromium, or zinc. 
Selenum concentrations differed among sites, with 
fish collected near the H-Area and two control sites 
having the highest concentrations. When selenium 
concentrations were compared across sunfishes only, 
the seepage basin site was shown to be slightly elevat- 
ed. Among species, yellowfin shiners had ti her alumi- 
num and zinc concentrations than sunfishes and 
bottom fish. 24 refs. 
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The Metallurgical Laboratory Hazardous Waste Man- 
agement Facility (MLHWMF) will be closed under inter- 
im status regulation and permitted as a hazardous 
waste parm yoy facility by a Post Closure Part B 
Permit under 40 CFR 264. This report discusses the 
oped water quality assessment plan for the 

LHWMF. The Metallurgical Laboratory Hazardous 
Waste Management Facility consists of the process 
sewer line leading to the Metallurgical Laboratory 
basin from the fence, the Sens er Laboratory 
basin, the drainage outfall to the Carolina bay, and the 
Carolina bay itself. The Metallurgical Laboratory 
HWMF ne F001, F003, F007, and D011 waste. 
F001 waste includes spent halogenated solvents used 
in degreasing (trichloroethylene, 1,1,1-trichloroethane, 
and carbon tetrachloride). F003 waste includes spent 
nonhalogenated solvents (acetone), and F007 waste 
is spent cyanide plating bath solution. At present forty- 
three constituents are analyzed per sample. Trichlor- 
oethylene, a eg tm and total radium are 
the only constituents that were reported above Primary 
Drinking Water Standards (PDWS) during the second 
quarter of 1990. Listed in this report are the constitu- 
ents that are being analyzed at present. Appendix A 
presents the trends for the analyzed constituents from 
the fourth quarter of 1988 to the second quarter of 
1990. 5 figs., 5 tabs. 
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In the event of an accidental release into earth’s sub- 
surface of an immiscible — liquid, such as a pe- 
troleum hydrocarbon or chlorinated organic solvent, 
the spatial and temporal distribution of the organic 
liquid is of great interest when considering efforts to 
prevent groundwater contamination or restore con- 
taminated groundwater. An accurate prediction of im- 
miscible organic liquid migration requires the incorpo- 
ration of relevant physical principles in models of muiti- 
phase flow in porous media; these physical principles 
must be determined from physical experiments. This 
report presents a series of such Sone per- 
formed during the 1970s at the Swiss Federal Institute 
of Technology (ETH) in Zurich, Switzerland. The ex- 
periments were designed to study the transient, two- 
dimensional displacement of three immiscible fluids i in 
@ porous medium. This experimental or appears to 
be the most detailed published to date. The data ob- 
tained from these experiments are suitable for the vali- 
dation and test calibration of multiphase flow codes. 
73 refs., 140 figs. 


128,618 
DE91006743/GAR 
Voorhees Coll., Denmark, SC. 


132 VOL. 91, No. 11 


PC A05/MF A01 
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effects of SRS components on 
ater fish, gambusia. Final report. 

Progress r 
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The final report of the research carried out at Voor- 
hees College contains a composite compilation of the 
last two years work. The data note variation in the 
number of young fish delivered per female vary mark- 
edly between several ponds on the SRS and of SRS 
a. The reasons for this are unknown at present. 
pa Hse anh ae poe ed ndatsanry arg 

ve fish fetus of various substances that may 
= produced these variations. Further study is nec- 

to identify the factors that produce the ob- 
served alterations. 7 figs., 5 tabs. 
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A discharge of plutonium and transuranic elements ac- 
cnn ge ocurred near Palomares (Almeria, Spain) in 
1966. After decontaminating operations, about 10 g of 
finely dispersed plutonium remained on the soil and 
was spreaded on the surroundings and into Mediterra- 
nean sea. An analytical s tr a 34 sampling 
sites of marine sediments, c’ clean-up, analyti- 
cal methods for isolating wheeeremy from yer ge 4 ta- 
dionuclides in the alfa-spectra was carried out. The de- 
tection limit level reached for the (sup 239)U+(sup 
240)Pu was 10 mBq/Kg one of the lowest cited in the 
Spanish analytical literature until now. These results 
were attained weg EB he careful electroplating Pu 
deposition loped by our laboratory as 
result of the high eaten rates measured and a 
20 KeV resolution. Several | assurance quality 
ee specially deve! for the Palomares ec- 
ore ical system were applied to the results, at the 
IAT laboratories using reference standard certi- 
fied samples. The values were unbiased and with no 
differences statistically significant between them. In- 
terlaboratory comparisons were carried out. After 20 
years of plutonium trace environmental transport their 
concentration were from two at three times the leves 
of radionuclides in the fallout of the zone studied. The 
plutonium concentration range in surface sediments 
was 0.3-5.0 Bq/ far The highest values corresponding 
in the coastal iments and the lowest in the deep 
sea. Plutonium concentrations are highly correlated 
with the sediments structure, grain size composition 
and distance from the mouth of Almanzora river. The 
most important contribution at the transport from the 
land into sea could be the freshet occured at 1973. For 
this reason the plutonium ecological path has been 
from Palomares surroundings into the sea. (Abstract 
Truncated) 
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A model representing the redistribution of radionu- 
clides in stratified lakes is reported. The model was 
calibrated with the use of the contamination data 
measured in samples of water sediment and fish col- 
lected in the lake of Bracciano (Italy). The results of 
measurements carried out, during the period 1986-89 


(following the Chernobyl accident), to evaluate the 
levels of contamination of various components of lake 
systems of Central Italy, are reported. 
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R. Barbini, A. Palucci, S. Ribezzo, and H. J. L. van 
der Steen. 1991, 12p ETDE-IT-91-02, CONF-910330- 
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International congress on optical science and engi- 

neering (4th), The Hague (Netherlands), 11-15 Mar 

1991, Paper to be presented at the international con- 
ress on optical science and engineering (SPIE), (The 
jague, 11-15 Mar 1991). 
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The document is one of five training modules devel- 
oped by the Office of Water Enforcement and Permits, 
: S. Environmental Protection Agency (EPA) to intro- 

luce the National Pollutant Discharge Elimination 
System (NPDES) program to new inspectors. Informa- 
tion in each module POES progra boca to an inspector 
unfamiliar with the .~ DES Spice: rhe’ O modules ad- 
dress the following e Oveniow presents an 
overview of the gt. tre NPDES program yr briefly 
summarizes different types of inspections conducted 
under the program; Legal issues discusses the legal 
issues which must be addressed during an inspection 
and provides legal information to assist inspectors in 
performing their duties; Biomonitoring outlines the 
principles of biomonitoring and the role of biological 
testing in the inspection program; Sampling proce- 
dures details procedures to be used when conducting 
a sampling inspection; and Laboratory analysis out- 
lines —— and information necessary to perform 
an effective evaluation of a permittee’s laboratory. The 
module is designed to introduce new inspectors to the 
concepts and practices of toxicity testing as it relates 
to CBis (Compliance Biomonitoring Inspections). It is 
not intended to be a definitive source of material on 
toxicity testing; rather, its focus is on explaining the 
points pertinent to CBis. After mastering the material in 
the module, an inspector should be able to define 
terms used in whole effluent toxicity ey > describe 
whole effluent toxicity testing procedures, list key as- 
pects of toxicity critical to interpretation of results, and 
list guidance documents that can be used to imple- 
ment CBis. Appendix A contains questions and an- 
swers that an inspector can use to self-test him/her- 
self after completing the module. 
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Contents: The Quality of Our Nation’s Water; Our Na- 
tion’s Water Resources; What Is Water Pollution; Mon- 
itoring Our Nation’s Waters; Rivers and Streams; 
Lakes and Reservoirs; The Great Lakes; Estuaries; 
Coastal Waters; Wetlands; Ground Water; Water Qual- 
ity Protection; and You Can Make a Difference. 
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The document provides information for small system 
owners, operators, mana , and local decision 
makers, such as town officials, regarding drinking 
— treatment requirements and the treatment tech- 
ies suitable for small systems. It is not intended 
to be a comprehensive manual for water treatment and 
protection of public water supplies from sources of 
contamination. Rather, it is designed to give an over- 
view of the problems a small system may face, treat- 
ment options that are available to solve specific prob- 
lems, and resources that can provide further informa- 
tion and assistance. For the purpose of the document, 
small systems are defined as systems that serve 25 to 
1,000 people, or that have a flow of 9,500 to 380,000 
liters (2,500 to 100,000 gallons) per day. They include 
small community systems as well as noncommunity 
systems, such as campgrounds and restaurants. 


128,625 


PB91-152090/GAR PC A04/MF A01 
Rieke Carroll Muller Associates, inc., Minnetonka, MN. 
Floatable Litter Entering Waterways through 
Storm Sewers. 

Final rept. 1987-90. 

D. A. Folen, and M. A. Zagar. Sep 90, 57p 
Sponsored by Minnesota Dept. of Transportation, Ma- 
plewood. Materials and Research Lab., and Minnesota 
Local Road Research Board, St. Paul. 


Man-made floatable litter creates immediate aesthetic 
problem when it discharges from storm sewers into 
surface water. Floating litter also causes other prob- 
lems along waterways, including navigational hazards 
and operational problems at water intakes. The study 
examined aspects of t he man-made floatabie litter 
problem. Field ear at watershed outlets meas- 
ured typical quantities of litter generated by different 
land use Ss and rainfall intensities. Litter was also 
collected from the Mississippi River after a rain storm 
to determine the major sources of litter in the Minne- 
apolis - St. Paul area. The study included a nationwide 
search for information on current practies for litter con- 
trol. 
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PB91-154674/GAR 
Geological Survey, Denver, CO. 
Transport and Fate of Acetone in an Outdoor 
Model Stream, Stennis Space Center Near Bay St. 
Louis, Mississippi. 

Water resources investigation. 

R. E. Rathbun, D. J. Shultz, D. W. Stephens, and D. 
Y. Tai. 1991, 116p USGS/WRI-89-4141 

Also available from Supt. of Docs. 


PC A06/MF A01 


Organic substances discharged into streams and 
rivers as components of wastewater affect water qual- 
ity in various ways. For many years, these effects were 
defined almost exclusively by collective parameters. In 
1972, the Federal Water Pollution Control Act known 
as Public Law 92-500 was passed. Subsequent court 
cases involving this act resulted in the settlement now 
commonly known as the Environmental Protection 
Agency (EPA) Consent Decree (Keith and Telliard, 
1979). These _— actions resulted in a change in em- 
phasis from collective parameters to the effects of 
specific organic compounds on receiving water quality. 
In particular, processes —— the fate of organic 
compounds in streams and rivers have received con- 
siderable attention. The purpose of the report is to 
present the results of a study of the transport and fate 
of acetone in an outdoor model stream located at the 
Stennis Space Center near Bay St. Louis, Mississippi. 
The principal element of the experimental design was 
a 32-day injection of acetone into the model stream. 
Other elements of the design included injection of glu- 
cose for 3 days and injection of a bacteria-nutrient mix- 
ture for 1 day in an attempt to stimulate bacterial 
growth and degradation of the acetone. Rhodamine- 
WT dye was injected for 1.5 days at the beginning of 
the test period and for 1.0 day at the end of the test 
period to determine the overall stream dispersion and 
traveltime characteristics. t-Buty! alcohol (TBA) was in- 
jected for 0.5 day to determine the volatilization char- 
acteristics of the stream. 
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PB91-156042/GAR PC A04/MF A01 
Geological Survey, Tallahassee, FL. Water Resources 
Div. 
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Effect of Spra A Bee Treated Wastewater 
= Water Cuaihy of tne Surficial Aquifer 
District, Flori- 


Water resources investigation 

E. R. German. 1990, 52p USGS/WRI-88-4174 
Also available from Supt. of Docs. 

The report describes results of a oye 
gy of the Reedy Creek Improvement 

area where treated wastewater is used for wigaton 
Included in the report are descriptions of: direction of 
movement and destination of the wastewater and con- 
stituents in the surficial aquifer system underlying the 
tree farm area; rate of movement of the wastewater 
front; effect of the wastewater application on water 
quality of the underlying aquifer and the areal extent of 
the wastewater plume in the surficial aquifer system; 
the nature of the processes affecting assimilation of 
the wastewater-related constituents in the ground- 
water system; and hydraulic characteristics of the sur- 
ficial aquifer system. 


128,628 
Ha perhe g or ae PC fooy. Nim A01 
nst. for Environmental Techno ijmegen 
Sawa ae 
Development of a Test Procedure for Determining 
pron of Cleansing-Agents on Bilge Water Pu- 


J. F. de Kreuk. 15 Jun 90, 30p 
Sponsored by Stichting Goordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 


A method has been developed for the testing of the 
effect of the use of a cleansing-agent on the oily-water 
separation of bilge water. The test-procedure is based 
on information obtained from ship’s mechanics, pro- 
ducers of cleansing-agents, a builder of oily-water sep- 
arators and on various methods to test oily-water sep- 
aration for land based operations. The following test- 
principles have been adopted: A continuous flow 
system is used, which comprises the following compo- 
nents: a vessel of about 20 1 equipped with a stirrer; a 
peristaltic feed pump; an oily-water separator of the 
coalescent type; a peristaltic pump for continuous 
sampling; a pump for removal of excess oil from the 
inlet compartment of the oily water separator. Artificial 
bilge water is used Soe lubricating oil, oil, 
grease and the test compound. After mixing inder 
continued stirring it is pumped to the separator at such 
a rate that an average residence time of 5 minutes is 
obtained. Samples are taken from the effluent of the 
separator and the oil content thereof is determined. 
The test duration is 20 minutes. The test results are 
compared with those of blank experiments. The test is 
carried out in triplicate. The following pass levels are 
proposed: a residual oil level of 10 mg per liter for the 
blank; a residual oil level of 15 mg per liter for the test 
product. Visible behavior and the analytical results as 
compared to the pass levels were in good agreement. 
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PB91-158303/GAR PC A07/MF A01 
Fish and Wildlife Service, Washington, DC. Div. of En- 
vironmental Contaminants. 

Field Manual for the Investigation of Fish Kills. 

F. P. Meyer, and L. A. Barclay. 1990, 130p 
RESOURCE PUB-177 

Also available from Supt. of Docs.Color illustrations re- 
produced in black and white. 


Fish kills are graphic evidence of serious problems in a 
lake or stream. If the kill is related to the presence of 
toxic chemicals, there may be human health concerns, 
in addition to the obvious damage to the ecosystem 
and the fisheries resources. Depending on the cause 
of a fish kill, legal and economic ramifications may be 
involved. If the kill is caused by human or corporate 
actions, litigation is likely to follow, with possible court- 
awarded damages and assessed costs for cleanup 
and restoration. Federal and State agencies have ex- 
pressed the need for a compendium of known and ac- 
cepted methods and techniques that should be fol- 
lowed by anyone investigating a fish kill. The manual is 
an attempt to fill that need. It addresses the many 
facets involved in a fish kill investigation and provides 
instruction, guidance, examples, and sample forms 
that can be used. 


128,630 
PB91-158444/GAR PC A09/MF A02 
National Institutes of Health, Bethesda, MD. 
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the Reproductive Toxicity of a 
Mixture in CD-1-Swise Mice. Volume 1. 


i ON Te See a, aneet 
. 20 Nov 90, 198p 
Contact IP 01 56-6 15845 Sponsored 
1-1 1. by Na 
oo re Program, Research Triangle Park, 


The potential reproductive toxicity of a mixture of 25 
chemicals (MIX), formulated to simulate 
supplies near hazardous waste sige ncn hae gy og 
in CD-1 (Swiss) mice using the Reproductive Assess- 
ment by Continuous Breeding Protocol (RACB). Male 
and female mice were exposed to MIX in the drinking 
water at concentrations of 1%, 5%, and 10% of a 
technically-achievable stock solution. Despite the 
presence, albeit at low doses, of many known repro- 
ductive and developmental toxicants, including cadmi- 
um, mercury, lead, chloroform, and chio- 
ride, relatively mild reproductive effects of MIX admin- 
istration were observed in the reproductive evaluation 


eproductive was 
high dose of MIX in both generations, with the female 
embryo/fetud emerging as a target of toxicity. 
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PB91-158451/GAR PC A09/MF A01 
National Institutes of Health, Bethesda, MD. 

Cc 


Supplement. 

J. J. Heindel, J. D. George, and P. A. Fail. 20 Nov 
90, 189p 

Contract NTP-N0O1-ES-65141 


See also Volume 1, PB91-158444. Sponsored by Na- 
a Toxicology Program, Research Triangle Park, 


The purpose of the study was to investigate reproduc- 
tive effects in laboratory mice given 
contaminants 


lorobenz: 
Chloride Hexahydrate, Di(2-) Ethylhexyl 


(DEHP). 1,1-Dichloroethane, 1,2-Dichloroethane, 1,1- 
Dichlor loroethylene, 1,2-trans-Dichloroethylene, E 

Benzene, Lead Acetate Trihydrate. Mercuric Chioride, 
Methylene Chloride, Nickel Acetate T: ite 


100X. If fertility is impaired in Task 2 a Task 


cer. A crossover mating trial of control and high dose 
animals from Task 2 will assess the sex affected. Ani- 
mals will be cohabited for one week during which time 
exposure to MIX will be discontinued. 
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PB91-159442/GAR PC A04/MF A01 

State Univ. of New York, Syracuse. Coll. of Environ- 

mental Science and Forestry. 

Molecular Structure Basis for the Mutagenicity of 
Chiorofuranones. 


and Hi 
Technical rept. (Final) 15 Sep 87-14 
R. T. LaLonde. 14 Sep * i USGS/ 
Grant DI-14-08-0001-G14 
Sponsored by Geological aie, Reston, VA. Water 
Resources Div. 


The disinfection and industrial chlorination of humic- 
and lignin-containing water produces nonvolatile geno- 
toxins, the most potent among them being the direct 
acting m MX(3-chloro-4-(dichloromethyl)-5-hy- 
droxy-2(5H)-furanone, compound (1). a the es- 
sential features of MX structure that make the compo- 
nent such a potent genotoxin was the goal of the 
SS ee the structure of MX was varied 
lh the systematic of the Ci atoms 
poo OH oy by H. eafter, each compound 
was assa’ in the Ames assay using 
SSimonei ypriartan {TATOO} toa of ton © 
methyl-2(5H)-furanones and two 2(5H 
were prepared and assayed. New methods were de- 
veloped for preparing MX and members of the MX 
ae Ot ee The find- 
ings revealed that the minimum substitution r 


required 
for os potent mutagenicity is already incorporated in com- 
June 1, 1991 133 
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pound 2. The findings of the research will aid mutage- 
nicity predictions for newly isolated, chlorine-substitut- 
ed d-methyl-2(SH)-furanones, and, thereby, assist risk 
assessment of water remediation procedures involving 
chlorination. Taking a view, the findings sug- 
gest that for a series of closely related compounds, 
Nnotoxic potency does not abruptly change to non- 
toxicity. Instead genotoxity diminishes gradually. 


128,633 
PB91-159467/GAR PC A03/MF A01 
New Mexico Water Resources Research Inst., Las 


‘coaches to Metal Speciation in Natural 
on Modified and Microvoltammetric 


New 
Waters 


Summary rept. 

J. Wang. fang 90, 24p WRRI-251 

Sponsored SA Geological Survey, Reston, VA. Water 
Resources Div. 


The proliferation of heavy-metal contaminants in water 
has focused attention on their determination and char- 
acterization. The challenging research field of metal 

iation (or the identification of a metal species) in 
natural waters, is in its early stages and numerous 
problems remain. The project resulted in more effec- 
tive, reliable tools for speciation analysis of natural 
waters, thus offering a better understanding of the 
presence, toxicity, and transport of trace metals. Re- 
sults could be included in future water quality legisla- 
tion and used for measuring speciation-related water 
quality parameters. Specifically, advanced electrode 
technology was developed to overcome the organic- 
adsorption problem. Overcoming the problem allows 
for speciation studies in non-saline waters, like much 
of the water in New Mexico. Results also offered new 
information on size distribution of metal species, and 
expanded the technology toward additional trace ele- 
ments. 


128,634 
PBS 1-159616/GAR PC A04/MF A01 


Corvallis Environmental Research Lab., OR. 
Watershed Manipulation Project: Rationale for Hy- 
age Formulation and Testing. 


W. Thornton, and P. J. Wigington. Feb 91, 67p 
EPA/600/3-91/006 
See also PB91-148395 and PB91-148403. Prepared in 
cooperation with FTN Associates, Little Rock, AR. 


The Watershed Manipulation Project (WMP) was im- 
plemented by EPA to: identify and quantify the relative 
importance of various processes in controlling surface 
water acidification with particular emphasis on the role 
of sulfate adsorption and base cation supply in the 
long-term watershed response to acidic deposition; 
assess the quantitative and qualitative watershed re- 
sponse to various levels of acidic deposition; and 
evaluate the assumptions that underlie the Direct/De- 
layed Response Project (DDRP) models and their abili- 
ty to predict short-term watershed responses to exper- 
imental manipulation. These objectives will be 
achieved through a series of experiments at various 
spatial and temporal scales ranging from laboratory, 
plot, hillslope, and catchment manipulations. The doc- 
ument presents the rationale for these hypotheses, 
their importance for WMP objectives, the probability of 
a conclusive outcome, and the decision criteria that 
will be used, and in general terms, the experimental 
approach. 


128,635 
PBS1-160051/GAR PC A09/MF A01 
(Korn ‘ Nations Environment Programme, Nairobi 
enya 
Regional Seas: Directories and Bibliographies No. 
33. Directory of Organizations Co-operating with 
or Contributing to Action Plans and Global Activi- 
ties of the UNEP Oceans Programme. 
C. de Kergariou. 1990, 189) 
Summaries in French and Spanish. 


‘Oceans’ was defined at the first session of the UNEP 
Governing Council as one of the seven priority ‘subject 
areas’ in which UNEP was to exercise its catalytic and 
co-ordinating role. At each successive session of the 
Governing Council, implementation of the Oceans pro- 
ram has received ific attention. The present 
NEP Oceans Program consists of three major com- 
ponents: The Regional Seas —. The program 
—_ initiated by UNEP in 1974. Since then, the Gov- 
pote Council of UNEP has repeatedly endorsed a re- 
approach to the control of marine pollution and 

fo the management of marine and coastal resources 
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and has requested the development of regional action 
plans; Global marine problems - Activities to assess 
the sources, oe levels, effects and pathways of 
major marine taminants have been undertaken 
largely through “GESAMP and will be of assistance in 
the planned development of a co-ordinated globai 
monitoring program; and Living marine resources - The 

am focuses on living marine resources so as to 
help ensure their conservation, as well as that of their 
habitats, on a evan scale through the co-operative ef- 
forts of coastal States, national and international orga- 
nizations. The document is a directory of the organiza- 
tions cooperating with or contributing to action plans of 
the program. There is a short description of the organi- 
zation. 
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PBS1-161166/GAR PC A07/MF AO1 

een Survey, St. Paul, MN. Water Resources 
iV. 

Water Resources Data for Minnesota, Water Year 

1989. Volume 1. Great Lakes and Souris-Red-Rainy 

River Basins. 

Water-data rept. (Annual) 1 Oct 88-30 ae 89. 

K. T. Gunard, J. H. Hess, J. L. Zirbel, and C. E. 

Cornelius. Jun 90, 136p USGS/WRD/HD- 90/303, 

USGS/WDR-89/1 

See also PB90-230921. Prepared in cooperation with 

aouee Dept. of Natural Resources, St. Paul. Div. of 
aters. 


Water-resources data for the 1989 water year for Min- 
nesota consist of records of stage, discharge and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality in wells and springs. Volume | contains 
discharge records for 43 gaging stations; stage-only 
records for 1 gaging station; stage and contents for 5 
lakes and reservoirs; water quality for 13 stream sta- 
tions; and water levels for 13 observation wells. Also 
included are 32 high-flow partial-record stations and 1 
miscellaneous site. 


128,637 
PBS1-161174/GAR PC A15/MF A02 
— Survey, St. Paul, MN. Water Resources 


Water Resources Data for Minnesota, Water Year 
1989. Volume 2. Upper Mississippi and Missouri 
River Basins. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

K. T. Gunard, J. H. Hess, J. L. Zirbel, and C. E. 
Cornelius. Nov 90, 347p USGS/WRD/HD-91/233, 
USGS/WDR/MN-90/2 

See also report for 1988, PB90-230939. Prepared in 
cooperation with Minnesota Dept. of Natural Re- 
sources, St. Paul. Div. of Waters, and Minnesota Dept. 
of Transportation, St. Paul. 


Water-resources data for the 1989 water year for Min- 
nesota consist of records of stage, discharge and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality in wells and springs. Volume 2 contains 
discharge records for 57 gaging stations; stage and 
contents for 9 lakes and reservoirs; water quality for 13 
stream stations, 1 partial-record stream station, 11 
partial-record lake stations, 21 miscellaneous sites, 1 
precipitation station, and 143 wells; and water levels 
for 129 observation wells. Also included are 65 high- 
flow partial-record stations and 93 low-flow partial 
record stations. 
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PB91-161679/GAR PC A09/MF A02 
Environmental Research Lab., Athens, GA. 

Biological Remediation of Contaminated Sedi- 
ments, with Special Emphasis on the Great Lakes: 
Report of a Workshop, Manitowoc, Wisconsin, 
July 17-19, 1990. 

C. T. Jafvert, and J. E. Rogers. Jan 91, 193p EPA/ 
600/9-91/001 


These proceedings describe a workshop at which bio- 
logical remediation of contaminated sediments was 
discussed. For the purpose of the workshop, contami- 
nated sediments of primary interest were those within 
six of the Areas of Concern (AOC) identified in the 
U.S./Canada International Joint Commission's Great 
Lakes Water Quality Board; five of these AOC are pri- 
ority concerns of the U.S. Environmental Protection 
Agency’s Assessment and Remediation of Contami- 
nated iments (ARCS) Program. The workshop was 
organized around four topic areas: (1) Overview of the 
Areas of Concern, (2) Biological degradation of PCBs; 


(3) Biological degradation of PAHs, and (4) Biological 
treatment of metal For the first topic area, 
presentations were made describing site characteris- 
tics of the Ashtabula River, OH; the Buffalo River, NY; 
the Sheboygan River, WI; the Grand Calumet River, IN; 
the Saginaw River and Bay, Ml; and the Hamilton 
Harbor, Ontario, Canada. For the remaining topic 
areas, presentations were made by investigators ac- 
tively involved in either bench, pilot, or full-scale stud- 
ies concerning these areas. The document provides 
extended abstracts and brief summaries of the presen- 
tations and discussion sessions at the workshop. 
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PB91-161703/GAR PC A04/MF A01 
Environmental Research Lab., Athens, GA. 
Multispectral identification of Potentially Hazard- 
ous lucts of Ozonation and Chiorination. 
Part 1. Studies of Chromatographic and Spectros- 
Properties of MX. 
T. W. Collette, R. F. Christman, J. M. McGuire, and 
C. Trusty. Mar 91, 72p EPA/600/4-91/004 
Prepared in cooperation with North Carolina Univ. at 
Chapel Hill. School of Public Health, and Technology 
Applications, Inc., Athens, GA. 


The gas chromatographic (GC) and st transform 
infrared and mass spectroscopic (FT-IR and MS, re- 
spectively) properties of (Z)-2-chloro-3-(dichloro- 
methyl)-4-oxobutenoic acid (MX) (a highly mutagenic 
byproduct of drinking water chlorination) and several 
related compounds were studied. Specifically, MX, the 
methyl ester of MX (MX-OMe), and three MX-model 
compounds--mucochloric acid (MCA), mucobromic 
acid (MBA), and 2,4-(3H,5H)-furandione (2,4 FD)-- 
were analyzed on the GC/FT-IR and GC/MS systems. 
A concentration study of MX on the GC/FT-IR system 
revealed a minimum identifiable quantity of approxi- 
mately 10 ng.) with linear response over the range mart 10 
to 600 ng. MX was stable to approximately 260 C. The 
thermal decomposition product produced above that 
temperature was tentatively identified 7S GC/MS as 2- 
(dichloromethyl)-3-chloro-2-propenal. The GC/FT-IR 
detector response for 600 ng of MX was compared to 
that of 600 ng of MX that had been methylated. The 
ratio of the detector response indicated that the meth- 
ylation efficiency was, at best, 40%. Additionally, sev- 
eral extracts of chlorinations of dissolved organic ma- 
terial were analyzed. No MX was detected. The ap- 
proximate extraction efficiencies of MX and MCA were 
determined for several organic solvents, of which ethyl 
acetate was the most efficient for both compounds. 


General 
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AD-A229 399/1/GAR PC A19/MF A03 
Massachusetts Univ., Amherst. Environmental Health 
Sciences Program. 

Proceedings of Conference on Hydrocarbon Con- 
taminated Soils (3rd) Held in Amherst, Massachu- 
setts on September 1989 (Petroleum Contaminat- 
ed Soils. Volume 3). 

Final rept. 1 Apr-30 Sep 90. 

P. T. Kostecki, and E. J. Calabrese. 1 Oct 90, 437p 
Contract DAMD17-90-Z-0012 


Hydrocarbon contamination of soils has been a major 
focus of regulatory agencies and the research commu- 
nity for the past decade. While the research base upon 
which to provide public health and regulatory guidance 
to state and federal agencies was extremely limited in 
the early to mid portion of the 1980s, the past five 
years have witnessed a rapid maturation in the field, 
ota he with respect to analysis, fate modeling, 
lic health risk assessment, and remediation. The 
field has also seen the creation and developement of 
an international apis organization (CHESS-The 
Council for Health and Environment Safety of Soils) 
comprised of representatives of the federal and state 
governments, the private sector, and academia. 
HESS is designed to provide technical information 
exchanged to affected parties of soil contamination 
and has as its ultimate goal the development of a clear 
and adaptable decision framework methodology for 
assessing and gy soil contaminated sites. 
Keywords: Environment. (JS) 
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DE91002437/GAR PC A10/MF A02 
Department of Energy, Tupman, CA. Naval Petroleum 
Reserves in California. 

= re pron no Reserves in a site envi- 


tal report for calendar year 
4989, 21 219p DOE-' NPRG-OT00a4s7 


This summary for Naval Petroleum Reserves in Califor- 
nia 12 ny is divided into NPR-1 and NPR-2. Monitor- 
ph efforts at NPR-1 include handling and disposal of 
oilfield wastes; environmental preactivity surveys for 
the protection of ed species and archae- 
ological resources; inspections of topsoil stockpiling; 
monitoring of revegetated sites; surveillance of pro- 
duction facilities for hydrocarbons and oxides of nitro- 
gen (NO(sub x)) emissions; monitoring of oil spill pre- 

vention and cleanup; ola monitoring of wastewater in- 
jection. No compliance issues existed for NPR-1 
during 1989. ills are recorded, reviewed for cor- 
rective action, reported. Environmental preactivity 
Surveys for proposed projects which may disturb or 
contaminate the land are conducted to prevent 
damage to the federally protected San Joaquin kit fox, 
blunt-nosed leopard lizard, Tipton yoo rat and 
the giant kangaroo rat. Projects are adjusted or relo- 
cated as necessary to avoid impact to dens, burrows, 
or flat-bottomed draina ——— A major revegetation pro- 
gram was accomplis in 1989 for erosion control en- 
hancement of endangered species habitat. The main 
compliance issue on NPR-2 was oil and produced 
water discharges into drainages by lessees. An addi- 
tional compliance issue on NPR-2 is surface refuse 
from past oilfield operations. 17 refs. 
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DE91005781/GAR PC A06/MF A01 
Bureau of Reclamation, Phoenix, AZ. Arizona Projects 
Office. 

Final environmental assessment: Los Reales 115 
kV transmission line alternative routes. Tucson aq- 
ueduct: Phase B, Central Arizona project. 

Oct 89, 119p DOE/EA-0385 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Central Arizona Project (CAP) was authorized as a 
art of the Colorado River Basin Project Act (Public 
w 90-537) on September 30, 1968. The primary pur- 
pose of the CAP is to furnish water for agricultural, mu- 
nicipal, and industrial uses in central and southern Ari- 
zona, and western New Mexico. Due to its magnitude, 
the CAP is divided into several major features serving 
separate but interrelated functions. The Tucson Aque- 
duct Phase B pumping plants were designed and con- 
structed to operate on a looped power system. The 
entire looped power system, including two switching 
stations and connecting 115-kv transmission lines, 
was identified in the FEIS and approved for construc- 
tion in the Secretary of Interior’s Record of Decision 
dated September 24, 1985. The loop begins in the vi- 
cinity of the Twin Peaks Pumping Plant -- the northern- 
most Phase B Lag py station, at the Rattlesnake 
Switching Station. All of the looped power system has 
been constructed with the exception of the switching 
station and portion of transmission line proposed to be 
constructed in this project. Without construction of this 
final portion of the looped power system, the Phase B 
pumping plants will not be able to operate normally 
without negatively affecting nearby power sources. 
The CAP will also not be able to provide the reliability 
necessary for municipal water systems dependent 
upon CAP water. The purpose of this EA is to describe 
impacts that would result from relocating the _ 
Reales 115-kV transmission line, and possibi 
switching station, originally identified in the F ist It 
should be mentioned the Department of Energy will 
complete a separate NEPA review. 


128,643 

DE91005887/GAR PC A03/MF A01 
Department of Energy, Idaho Falls, ID. Idaho Oper- 
ations Office. 

Process equipment waste and process waste 
liquid collection systems. Environmental assess- 
ment: Final. 

Jun 90, 50p DOE/EA-0437 


The US DOE has prepared an environmental assess- 
ment for construction related to the Process Equip- 
ment Waste (PEW) and Process Waste Liquid (PWL) 
Collection System Tasks at the Idaho Chemical Proc- 
essing Plant. This report describes and evaluates the 
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-sponsor 
vation and Recovery Act (RCRA! compliance assess- 
ment of the \GPP facilities found at 


ing to the RCRA standards. 20 refs., 7 figs. 1 tab. 
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DE91006102/GAR 

EG and G Idaho, Inc., Idaho Falls. 
pin ypenere methods for 


NRE POE ap a 


ments. 

C. L. Atwood, L. lackwood, G. A. Harris, and C. 
A. Loehr. 50. 1158p EGO SARE 247" 

aes AC07-761D0157 

Sponsored by ewer of Energy, Washington, DC. 
This report is a manual for hase nae workers — 
with environmental measurements, when 

measur 


PC A06/MF A01 


ings considered. The 

body ofthe report gives a bret description of each rec 
ommended method gives example pro- 

grams using the statistical pote SAS, for those 
methods that involve nonstandard methods. 
B presents the that were compared and the 
reasons for selecting each recommended 
and explains any fine points that might be of interest. 
This is an interim version. Future revisions will com- 
plete the recommendations. 34 refs., 2 figs., 11 tabs. 


be¢1006227/GAR PC A11/MF A02 
of Energy, Washington, DC. Office of En- 


vironmental Audit. 
preliminary report, Mound 


Environmental 
Plant, Miamisbu 

Mar 87, 247p DO /EH/79003-T2 

Contract ACO1-87EH79003 

This report presents the wd ney es findi 

first phase of the Envir the Ur United 
States Department of Energy (OC (BOE) Mow "oY Plant, con- 
ducted August 18 through 29, 1986. The objective of 
the Survey is to identify environmental and 
areas of environmental risk associated with the Mound 
Plant. The Survey covers all environmental media and 
all areas of environmental oe It is being per- 
formed in accordance with DOE Environmental 
Survey Manual. The on-site phase of the oy | in- 
volves the review of existing site environmental data, 
observations of the operations carried on at the Mound 
Plant, and interviews with site personnel. The Survey 
found no environmental problems at the Mound Plant 
that represent an immediate threat to human life. The 
environmental problems identified at the Mound Plant 
by the Survey confirm that the site is confronted with a 
number of environmental problems which are by and 
large a from past practices at a time when envi- 
ronmental problems were less inderstood. 
Theses problems —— terms of their = and 
risk, as described in this report. A he oman ir 
and analysis performed by the Mound Survey 
assist in further identifying environmental problems at 
the site, a complete cnineentiog of the significance 
of some of the environmental identified re- 
quires a level of study and characterization that is 
beyond the scope of the Survey. Actions currently 
ee teres bent er 


ll activities of the 

= and Response I (CEARP) as a aenans 
and implemented by Albuquerque Operations 

Office, will contribute toward meeting this requirement. 

85 refs., 24 figs., 20 tabs. 


128,648 


General 


PC A03/MF A01 


emissions. 
90, 27p BNL-44653-Rev.10/90 
-76CH00016 
Spemasciy Goperemnatiures, Washington, DC. 


pi A peep corel agpamnen ce pid 

analysis of various processes for conversion of 
mass to methanol fuel with the cojectve of detormin- 
the effect processes on net CO(sub 2) 
The analysis is made on the basis 


Pd = ga A01 
Pacific Northwest Labs., Richland, W: 
reclamation report, Basalt Waste Sabian 
Propessrept nn 


rept. 
Seat ee ee ee A 
Jan 91, 53p PNL-7584 
Contract AC06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


American Chemical Society nai meeting (200th), 
Washington, DC rot Energy. Wi 26-31 St Ag 1880.5 
Portions Sas dose are eats in microfiche 


Successful chemical and ra 


sam- 


regulatory i i 
studies at a site. Preliminary studies then 
ples and measurements which define the identity of 


and sampling 
and use of appropriate instrumentation and manage- 
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General 


ment/interpretation of site information. Site investi 

tions require optimization between the need of in or- 
mation to maximize the understanding of site condi- 
— and the cost of acquiring that information. 5 refs., 


128,649 
DE$1006767/GAR 
Argonne National Lab., IL. 
Surfactant screening of diesel-contaminated soil. 
R. W. Peters, C. D. ae AG L. Shem, and B. A. 
Lewis. 1990, 37p CONF-90 

Contracts W-31109- ENG-38, aN. 7405-ENG-36 
Annual oil, gas, coal, and environmental biotechnology 
symposium (3rd), New Orleans, LA (USA), 3-6 Dec 
1 on by Department of Energy, Washing- 
ton, 


At one installation, approximately 60,000 gal of No. 2 
diesel fuel leaked into the subsurface environment, 
with contamination at depths of 6 to 34 m below the 
surface. Argonne National Laboratory was contracted 
to perform treatability studies for site remediation. The 
treatability studies focused on four separate phases: 
(1) leachability studies on the various contaminated 
soil borings, (2) air stripping studies, (3) bioremediation 
studies, and (4) surfactant screening/surfactant flood- 
ing studies. This paper summarizes the fourth phase of 
the research program in which twenty-one surfactants 
were screened for possible use to mobilize the organ- 
ics from the contaminated soil prior to bioremediation. 
Anionic surfactants resulted in the greatest degree of 
diesel mobilization. The most promi ra surfactants 
will be employed on actual contaminated soil samples 
obtained from the site. 18 refs., 16 figs., 1 tab. 
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128,650 

DE91007058/GAR PC A11/MF A02 
Department of Energy, Washington, DC. Office of En- 
vironmental Audit. 

Environmental audit of the Maywood Site: Former- 
4 ~~ a feinity Program, May- 
wood interim Storage Site vicinity properties. 
Dec 90, 247p DOE/ Een H-0163P 


This report presents the results of the Environmental 
Audit of the g he Site managed by the Formerly 


Utilized Sites Remedial Action Program (FUSRAP). 
The Audit was carried out from November 7 through 
16, 1990. The Audit Team found overall technical com- 
eomeaed and knowledge of management and staff to 

excellent. This applies to DOE as well as to Bechtel 
National, Incorporated (BNI). In particular, there was 
excellent knowledge of federal, state, and local envi- 
ronmental regulations, as well as analysis for applica- 
bility of these regulations to FUSRAP. Project manage- 
ment of the Maywood Site is also excellent. BNI and 
DOE project staff have made frequent contact with 
members of the community, and all removal actions 
and remedial investigation activities have been 
planned, scheduled, and accomplished with compe- 
tence and attention to total quality principles. To date, 
all actions taken for the Maywood Site cleanup have 
been completed ahead of schedule and on or under 
budget. Weakness noted include self-assessment ef- 
forts by DOE, failure to fully implement DOE Order re- 
quirements throughout the program, and some dis- 
a ancies in formally documenting and reviewing pro- 

lures. 7 figs., 10 tabs. 


128,651 
DE91007177/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Contaminated soil. —— trip report, December 
9, 1990-December 15 

R.L. Siegrist. 8 Jan 91, 1230 ORNL/FTR-3848 
Contract ACO05-840R214 

Sponsored by emavient of Energy, Washington, DC. 


The traveler attended the Third International Confer- 
ence on Contaminated Soil, held in Karlsruhe, Germa- 
ny. The Conference was a status conference for world- 
wide research and practice in contaminated soil as- 
sessment and environmental restoration, with more 
than 1500 attendees representing over 26 countries. 
The traveler made an oral presentation and presented 
a poster. At the Federal Institute for Water, Soil and Air 
Hygiene, the traveler met with Dr. Z. Filip, Director and 
Professor, and Dr. R. Smed-Hildmann, Research Sci- 
entist. Detailed discussions were held regarding the re- 
sults and conclusions of a collaborative experiment 
concerning humic substance formation in waste- 
amended soils. 


128,652 
DE91007284/GAR 
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PC A08/MF A01 


Seten and Hanger-Silas Mason Co., Inc., Amarillo, 
Pantex Plant site environmental report for calen- 
dar year 1989. 

Progress rept. 

May 90, 162p MHSMP-90-18 

Contract AC04-76DP00487 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the environmental monitoring 
program at Pantex Plant for 1989. It has been pre- 
pared in accordance with the United States Depart- 
ment of Energy Order 5400.1. This report presents 
monitoring data for both radioactive and nonradioac- 
tive species in the local environment. Plant activities 
involve the handling of significant quantities of urani- 
um, plutonium, and tritium in the form of completed 
parts received from other DOE facilities, resulting in a 
very low potential for release of these radionuclides to 
the atmosphere. In May 1989, there was an accidental 
release of 40,000 curies (Ci) of tritium (conservatively 
estimated). The normal releases during the year were 
0.12 Ci of tritium and 21 (mu)Ci of uranium-238. The 
USEPA issued a draft Administrative Order of Consent 
under section 3008(h) in 1988. Negotiations between 
DOE and EPA are still continuing. Chromium at a level 
above drinking water standards was found in a 
perched groundwater well in zone 12. Also, trace 
amounts of solvents and high explosives were found in 
Hid — groundwater in zone 12. 12 refs., 10 figs., 
53 tabs. 


128,653 

DE91742136/GAR PC A05/MF A01 

Central Research Inst. of Electric Power Industry, 

Chiba (Japan). 

Onhaisui no suichu horyu ni ide kyokusho sen- 

— sot pam nah no yosoku shuho no kaihatsu. (Nu- 
ical prediction method for local scour by cool- 

pee water discharged from submerged outlets). 

S. Ushijima, T. Shimizu, A. Sasaki, and Y. Takizawa. 

Feb 90, 78p CRIE-U-89047 

In Japanese. 

U.S. Sales Only. 


A numerical prediction method for the local scour 
caused by cooling water discharged from submerged 
outlets of electric power plants, has been developed. 
In the prediction method, the convection and diffusion 
process of the discharged warm water is calculated 
with a two-equation turbulence model in the caicula- 
tion area, which is being deformed by the local scour 
developing with time. Then, the process of the local 
scour of a sand bed is evaluated with the amount of 
the bed load and the suspension load transported by 
the tractive force of the calculated flow. In the calcula- 
tion method, the mutual interaction of these two proc- 
esses is considered. The followings were revealed 
through the comparison with the results of experi- 
ments: Warm water discharging tests were conducted 
on a fixed bed. The three-dimensional distributions of 
the streamwise velocity were simulated well. Measure- 
ments of sand bed profiles and velocity distributions 
were made for two-dimensional local scour experi- 
ments. The simulated results agreed well with these 
experimental results. Furthermore the three-dimen- 
sional local scour experiments were carried out. Al- 
though the calculated areas where the maximum 
depth occurred tended to locate somewhat different 
compared to the experimental results, the maximum 
depth was simulated properly. 30 refs., 48 figs., 10 
tabs. 


128,654 

DE91744453/GAR PC A03/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Abt. fuer Angewandte Systemanalyse. 

Kfk Abteilung fuer se Perduhaas Systemanalyse. 
Ergebnisbericht ueber Forschungs- und Entwick- 
was egaruees 1989. (KfK Applied Systems Analy- 
sis artment. Report on the results of research 
and decdeguack projects in 1989). 

Mar 90, 25p KFK-4747 

In German. 

U.S. Sales Only. 


The ‘Applied Systems Analysis Department’ investi- 
gates the prospects, realization conditions and effects 
of the techniques used by taking into account techni- 
cal, economic, ecological and social aspects. The 
main emphasis is put on energy techniques and other 
techniques having a harmful impact on the environ- 
ment, measures and techniques for the reduction of 
environmental harm as well as information techniques. 
(orig.). 


128,655 

DE91744656/GAR PC A12/MF A02 
Umweltbundesamt, Berlin (Germany, F.R.). 
Umweltbundesamt. vemos 1989. (Umwelt- 
bundesamt. Annual report 198: 

Progress rept. 

1990, 265p ETDE-mf-1744656 

In German. 

U.S. Sales Only. 


The year under review was characterized by two envi- 
ronmental policy problems and one national event. En- 
vironmental policy has been determined by the global 
effects of a man-made change in climates. A depart- 
ment for earth atmosphere protection problems was 
established. First interim results were obtained with 
7 ard to activities aimi ing at the substitution of fluor- 

ochlorohydrocarbons and halogenated hydrocarbons 
in different fields of application. The ibilities of an 
avoidance and environmentally compatible disposal of 
wastes have been a controversially discussed public 
concern. The pros and cons of municipal waste com- 
bustion were evaluated and wei by the Federal 
Environmental Agency on behalf of the Environment 
Ministers Conference. German reunification has con- 
siderably been influencing environmental policy and 
the activities of the Federal Environmental Agency. In- 
formal and personal contacts with the German Demo- 
cratic Republic have become official. Enormous infor- 
mation demands have been claiming the time and 
energy of persons in charge. There is an extreme 
demand for literature, other materials, and personal 
advice. (orig./HSCH). 


128,656 
N91-15219/9/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 
Fraunhofer-inst. fuer Chemische Technologie, Bergh- 
ausen (Germany, F.R.). 
Environmental Test Tailoring. 
- Schmitt, H. Schubert, and K. Ziegahn. cSep 90, 
p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 49-53. 


Environmental qualification of equipment for space 
missions must meet two requirements: first, to qualify 
the hardware for a safe and reliable mission, and 
second, recognize financial restrictions. This is only 
possible if the environmental tests are adapted to mis- 
sions requirements. This approach is called environ- 
mental test tailoring. Its roots are founded in the de- 
fense industry where it has proven to be very success- 
ful relative to the standardized qualification tests of 
earlier years. Environmental influences and cause- 
effect relationships are discussed. Test tailoring is de- 
scribed. The compression of time relative to the real 
world in qualification ery is considered. Examples 
of atmospheric pollution influences on materials and 
technical systems, and aging and preservation on his- 
torical monuments are discus: 


128,657 

PB91-145714/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

Public Private Partnerships for Environmental Fa- 
cilities: A Self-Help Guide for Local Governments. 

May 90, 48p 

Also avaliiile from Supt. of Docs. 


The guide is primarily designed to give local officials 
the key information necessary to establish public-pri- 
vate partnerships. Specifically, the guide provides: a 
primer on what public-private partnerships are and the 
benefits that can be gained by working with the private 
sector; an action checklist, explained how to build a 
partnership; a review of financing, procurement, and 
the service agreement that binds public and private in- 
terests; and a list of potential contacts and information 
related to municipal services, finance, and public-pri- 
vate partnerships. The document was written for local 
governmental officials (e.g., mayors, city managers, 
department heads, and city council members) who are 
interested in developing public-private partnerships; 
state governmental officials who need information on 
how to put together a partnership to use in working 
with local government officials; and leaders in busi- 
ness, finance, banking, and industry who need to un- 
derstand the constraints under which local officials 
= operate in implementing a public-private partner- 
ship. 





128,658 

PB91-145904/GAR PC A06/MF A01 

Environmental Protection Agency, Washington, DC. 
blic-Private Case Studies: Profiles 

a Mey - Providing Environmental Services. 

Also available from Supt. of Docs. 


LL | of the Public-Private Partnerships initiative is 
ing together public and private interests to meet 
the Giana of future environmental protection. The 
case studies report provides concrete examples to 
— ere of how successful partnerships can be 
jormed and work for the benefit of both the public and 
pore sectors. Many municipalities around the coun- 
try bag om have extensive experience and expertise in 
the formation and implementation of — 
partnerships. The purpose of the whine Lede 
examples of how 


ing partnerships and why they are successful, and to 
provide local communities useful information on devel- 
oping or choosing partnership options. 


128,659 

PB91-159665/GAR PC A13/MF A02 
Chemical Abstracts Service, Pe een OH 

Toxic Substances Control hemical 

Inv : 1990 Su 

the TSCA Inventory. User 

Jun 90, 282p EPA/560/7-90/003 

See also 'B85-204568, PB85-204584 and PB85- 
204592. Sponsored Environmental Protection 
Agency, Washington, DC. Office of Toxic Substances. 


The 1990 Supplement to EPA’s 1985 Edition of the 
Toxic Substances Control Act (TSCA) Chemical Sub- 
stance Inventory covers approximately 5,000 sub- 
stances that have been added to the Inventory since 
the 1985 publication. However, substances that were 
added to the Inventory after February 1, 1990 are not 
included in the publication. The 1990 Supplement con- 
tains all the appendices and indices that are included 
in the 1985 Edition, with the exception of the Molecular 
Formula Index. 


128,660 

PB91-161711/GAR PC A06/MF A01 

Environmental Research Lab., Athens, GA. Office of 

Proll a Test “9 * ah tion and Sensitivity 
minary Testing, Evaluation a 

Analysis for the Terrestrial Ecosystem Exposure 

Assessment M 5 

S. L. Bird, J. M. Cheplick, and D. S. Brown. Mar 91, 

123p EPA/600/3-91/019 

See also PB90-119959. Prepared in cooperation with 

Computer Sciences Corp., Athens, GA 


The report documents an initial testing and sensitivity 
analysis of the Terrestrial Ecosystem Exposure As- 
sessment Model (TEEAM). TEEAM calculates the ex- 
posure concentrations of contaminants in plants and 
animals in terrestrial ecosystems. The project was per- 
formed in two phases. First, a sensitivity analysis was 
performed using a simple system--an American robin 
inhabiting a typical peanut field in ham that had 
been treated with diazinon. The primary food source 
for the robin was the earth-worms living in the pesti- 
cide-contaminated soil. Second, an intensive model 
testing and evaluation effort was undertaken to exam- 
ine each major model component. Results of the test- 
ing suggest that continued model development should 
focus on better simulation of surface ponding, plant 
transport, and uptake by soil dweller and above ground 
insect populations. 
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(28,661 
pest. 144147/GAR A03/MF A01 
National Center for Health Statistics 1 Hyattsville, MD. 
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Data from Vital and Health Statistics 
——- National Center for Health Statistics: 
Summary rept. 
- J. Graves. 19 Jun 90, 13p DHHS/PUB/PHS-90- 


50 
Also available from Supt. of Docs. See also PB90- 
502287. 


During 1988, an estimated 31.1 million inpatients, ex- 
cluding newborn infants, were clscharged from 

stay non-Federal hospitals in the U 

patients 


col 
(NCHS) since 1965. 


128,662 
PB91-144279/GAR 
National Inst. —— Health and Human 


Demographic 

Report to National Advisory Child Health and 
Human Council. 

17 Sep 90, 149p 

Also available from Supt. of Docs. 


The research program of the Demographic and Behav- 

ioral Sciences Branch (DBSB) focuses on the size. 

rate of growth, and composition of the Nation’s most 

valuable asset, its population. The topics by 

specific research projects derive from fundamental 
distribution 


ing mortality; Se cally i 
(STDs) including HIV infection and AIDS; and Future 
directions. 


128,663 

PB91-153189/GAR PC A12/MF A02 

ba congy Univ., San Francisco. Inst. for Health Policy 
ies. 

Guide to National Data on Maternal and Child 

Health with Special Emphasis on Financing Serv- 

ices for Chronically Ill Children. 

M. A. McManus, S. E. Melus, C. H. Norton, and M. F. 

Brauer. Feb 86, 256p 

Grant PHS-MC-J-063468 

Prepared in cooperation with Financing Data og 

Force on Chronically Ill Children, Washington, DC. = 

and McManus Health Policy, Inc., Washington, DC. 

Sponsored by Bureau of Health Care Delivery and As- 

—- Rockville, MD. Div. of Maternal and Child 

Health. 


The guide describes and summarizes the contents of 
17 national surveys that can be used to rer yeed ques- 
tions about maternal and child health and about fi- 
nancing for chronically ill children. It presents informa- 
tion about each survey in terms of the information col- 
lected on demographics, risk factors, health status, se- 
verity of illness, health services utilization, delivery 
system characteristics, health care expenditures, 
source of payment, and other features. It in- 
cludes findings and recom tions for i — 
national data for waning 4 for chronically ill chi 
section on reing bibliog estimates from national pa 
veys, a financi liography, and a reference guide 
to other health data inventories. 


128,664 
PB91-153486/GAR PC A03/MF A01 
ile, WO. for Health Care Policy and Research, Rock- 


National Medical Expenditure Survey: Characteris- 
tarded Research Findings. 


tarded Ri 
ler. Sep 90, 20p 


P. Cunningham, and C. 
AHCPR-91-1, DetiS/PUB/PHS-90 3468 


Findings from the Institutional Population Component 
of the 1987 National Medical Ha mae wel Survey are 
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128,667 

AD-A229 643/2/GAR PC A04/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 


Final rept. 

J. F. Glenn, R. E. Burr, R. W. Hubbard, M. Z. M: 
and R. J. Moore. 1 Dec 90, 57p Rept no. USARIEM- 
TN-91-1 


Sanne pe Se ee 
for American soldiers. SWA poses a set of 
fcamuneth endianiiner to auant of tno lenaiouand aubtione 
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who have trained in the temperature and hygienically 
advanced environments of CONUS or Europe. The pri- 
mary environmental hazard of SWA is the desert, 
which has a climate that spans from hot-dry to cold- 
damp depending on the season and time of day. Yet, 
there are also coastal areas featuring marshlands 
which increase the risk of cold injury during the winter. 
This technical note discusses the environmental haz- 
ards of SWA and how to deal with them. Armies have 
operated in SWA for thousands of years. Some have 
been successful and some have experienced disaster. 
An important difference between success and disaster 
has been the degree to which armies have stayed fit 
and peg | in the face of the disease and injury 
threats of SWA. Keywords: Southwest Asia, Deserts, 
Survival, Health, Swamps, Environments. (emk) 
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128,668 

AD-A229 597/0/GAR PC A10/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Executive Information Systems for USAF Hospital 
Administrators: A Feasibility Assessment. 

Master's thesis. 

A. R. Constantian. Dec 90, 213p Rept no. AFIT/ 
GIR/LSC/90D-2 


This thesis investigated the feasibility of implementing 
an executive information system (EIS) for hospital ad- 
ministrators at CONUS-based USAF inpatient medical 
facilities. A literature search determined that success- 
ful system implementation would require that such an 
EIS be found technically, economically, operationally, 
and motivationally feasible. Failure to meet any of 
these feasibility factors would jeopardize successful 
implementation. Surveys were mailed to each of the 
administrators and medical systems officers of 
CONUS-based USAF inpatient medical facilities in 
order to gather data on these feasibility issues. Ap- 
proximately eighty percent of the survey population of 
66 in each group responded to the survey. There was 
strong support for an EIS among the target user popu- 
lation, hospital administrators, thus making EIS feasi- 
ble from a motivational perspective. However, other 
aspects of feasibility were less positive. Indicators of 
technical and economic feasibility brought mixed re- 
sults and EIS did not appear feasible from an oper- 
ational perspective at the present time. The informa- 
tion system infrastructure and the technical expertise 
and size of local medical systems sections must be 
augmented for an EIS for USAF hospital administra- 
tors to become a fully feasible option. (kr) 


128,669 

PB91-151449/GAR PC A07 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Program Operations. 

HCFA Grouper with Medicare Code Editor (HG/ 
MCE), Version 8.0. Software Guide for MS-DOS 
(Trade Name). 

cOct 90, 126p HCFA/SW/DK-91/015A 

For system on diskette, see PB91-506766. 


The manual contains the information needed to install 
and use the software program. Health Care Financing 
Administration (HCFA) Grouper with Medicare Code 
Editor (HG/MCE), version 8.0. HG/MCE provides ac- 
curate Diagnostic Related Groups (DRG) grouping and 
editing. It calculates DRG assignment and provides 
Clinical data on each patient entered into the program. 
HG/MCE — Clinical edits that identify inconsist- 
encies. HG/MCE uses clinical edits to evaluate a pa- 
tient’s principal diagnosis, any secondary diagnoses, 
surgical procedures, age, sex, or discharge status. All 
_—- of the DRG grouper can be accessed by HG/ 


128,670 

PB91-151456/GAR PC A03 
Health Systems International, Inc., New Haven, CT. 
Outpatient Code Editor (OCE), Version 6.0. Person- 
al Computer DOS (Trade Name) installation 


Manual. 

cOct 90, 23p HCFA/SW/DK-91/016A 

For system on diskette, see PB91-506774. Sponsored 

by Health Care Financing Administration, Baltimore, 
D. Bureau of Program Operations. 
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The manual gives instructions for installing the Outpa- 
tient Code Editor (OCE) software in a DOS operating 
system environment on IBM PC AT, PC XT and PS/2 
hardware or on COMPAQ hardware. OCE was devel- 
oped to ensure accurate coding by detecting potential 
problems in the coding of claims data. An edit mes- 
sage is associated with each type of possible claims 
coding problem. 


128,671 

PB91-151464/GAR PC A04 

Health Systems International, Inc., New Haven, CT. 

Outpatient Code Editor (OCE), Version 6.0. Person- 

al Computer Software User Manual. 

cOct 90, 75p HCFA/SW/DK-91/016B 

For system on diskette, see PB91-506774. Sponsored 

2 Health Care Financing Administration, Baltimore, 
D. Bureau of Program Operations. 


The manual gives instructions for using the Outpatient 
Code Editor (OCE) program in a MS-DOS operating 
environment on a personal computer. The OCE was 
developed to ensure accurate coding by detecting po- 
tential problems in the coding of claims data. An edit 
message is associated with each type of possible 
claims coding problem. 


128,672 

PB91-506766/GAR CP Dos 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Program Operations. 

HCFA Grouper with Medicare Code Editor (HG/ 
MCE), Version 8.0 (for Microcomputers). 

Software. 

Sep 90, 12 diskettes HCFA/SW/DK-91/015 

System: IBM-PC/XT; DOS 3.10 or greater operating 
system, 640K. Includes HG/MCE 8.0 Install - 1 dis- 
kette, HG/MCE 8.0 Product - 4 diskettes, 1 diskette for 
each of the following: Grouper 2.0 through Grouper 
8.0. See also PB91-506618 and PB91-506600. 

The software is contained on twelve 360K, 5 1/4 inch 
diskettes, double density. File format: ASCII. Price in- 
cludes documentation, PB91-151449. 


The Health Care bang Administration (HCFA) 
Grouper with Medicare le Editor (HG/MCE) pro- 
vides accurate Diagnostic Related Groups (DRG) 
grouping and editing. It calculates DRG assignment 
and provides clinical data on each patient entered into 
the program. HG/MCE provides clinical edits that iden- 
tify inconsistenvies and uses Clinical edits to evaluate 
a patient’s principal diagnosis, any secondary diag- 
noses, surgical procedures, age, sex, or discharge 
status. All versions of the DRG grouper can be ac- 
cessed by HG/MCE. The DRG assignment feature of 
HG/MCE includes, as a minimum, the same grouper 
ae used by the HCFA. HG/MCE contains all the 
HCFA Groupers used since the inception of the Pro- 
spective Payment System (PPS). The groupers con- 
tained within HG/MCE automatically call the appropri- 
ate HCFA grouper based on: the groupers installed at 
a site, and the discharge data that the user enters into 
the product. 


128,673 

PBS1-506774/GAR CP DO6 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Program Operations. 

Outpatient Code Editor (OCE), Version 6.0 (for 
Microcomputers). 

Software. 

Oct 90, 7 Diskettes HCFA/SW/DK-91/016 

System: IBM-PC/XT; MS DOS operating system, 
512K. This includes 1 Installation diskette and 6 Exe- 
cutables. See also PB90-591710 and PB90-591720. 
The software is contained on seven 360K, 5 1/4 inch 
diskettes, double density. File format: ASCII. Price in- 
rng documentation, PB91-151456 and PB91- 
151464. 


The Outpatient Code Editor was developed to ensure 
accurate coding by detecting potential problems in the 
coding of claims data. An edit message is associated 
with each type of possible claims coding problem. Di- 
agnoses are coded by ICD-9-CM classification; proce- 
dures are coded by Common Procedure ing 
System (CPCS) created by the Health Care Financing 
Administration (HCFA). CPCS incorporates Common 
Procedural Terminology - Fourth Edition (CPT-4) 
codes and HCFA-designated codes for non-physician 
services and other procedures not in CPT-4. The pro- 
gram screens each procedure code against: a list of 
approximately 1400 ASC procedures, a list of ‘Out of 
Scope’ procedures and the entire CPT code list, in- 
cluding all recent releases. 


Health Care Measurement 
Methodology 


128,674 
PB91-161190/GAR PC A06/MF A01 
Urban Inst., Washington, DC. 

Medicare H Outpatient Department Serv- 
ices: A Descriptive Analysis. 

Interim rept. 

M. E. Miller, and M. Sulvetta. Dec 90, 106p 

Grant HCFA-17-C-99019/3-02 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The Health Care Financing Administration is under 
Congressional mandate to develop and implement a 
Medicare prospective payment system for facility 
costs of hospital outpatient departments (HOPDs). 
The report is a descriptive analysis of all services (sur- 
gery, radiology, laboratory, and medicine) provided to 
Medicare beneficiaries in the HOPD in 1987. The pur- 
pose is to provide information relevant to the ie 
and implementation of payment reform in the HOPD 
setting including: patterns of beneficiary visits; proce- 
dures most often performed; specific procedures and 
types of services accounting for most spending; the 
relationship between, and the variation around, aver- 
age charges and costs; and differences in average 
charges, costs, outliers, and casemix by hospital type. 


Health Care Needs & Demands 


128,675 
PB91-151779/GAR PC A06/MF A01 
Illinois Univ. at Chicago. 

Analysis of Employer Sponsored Retiree Health 
Insurance. 

Final progress rept. Feb 88-Feb 90. 

G. A. Jensen, and M. A. Morrisey. Jan 91, 109p 
Grant HCFA-18-C-99181/5-01 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The study takes an indepth look at employer spon- 
sored retiree health insurance held by the Medicare 
elderly. Using nationally representative data from a va- 
riety of sources. The report: examines the extent to 
which employers now provide health insurance as a 
post-retirement benefit; provides a detailed description 
of the content of this coverage, including how employ- 
ers coordinate it with Medicare; assesses how retiree 
coverage alters the ‘total health insurance’ of a dually- 
covered beneficiary; determines why employers pro- 
vide retiree health insurance; describes the prevalence 
of all forms of supplemental health insurance among 
the elderly and; assesses the total health insurance of 
Medicare beneficiaries based on available knowledge 
of the benefits within different types of supplements 
and the prevalence of each. 


Health Education & Manpower 
Training 


128,676 

PB91-780114/GAR PC$38.75/MF$13.75 
American Foundation for the Blind, New York. 
Training Model to Teach Community Outreach 
Workers to Train — Blind and Ker nay Ba 
paired American Indians independent Livi ills: 
Focus on Family Rehabilitation (Training 
Final rept. 

A. L. Orr. Aug 90, 239p 

See also PB91-780122. Sponsored by Administration 
on Aging, Washington, DC. 


The project was designed to help older American Indi- 
ans with vision problems to reside outside of institu- 
tions and to carry out daily activities as independently 
and interdependently as possible. The project was di- 
vided into two phases. In the first phase, staff devel- 
oped an initial 5-day model curriculum entitled The 
Seven Module Curriculum on Aging Vision Loss and 
Independent Living Skills to teach community health 


anual). 





representative (CHRs) about issues on losing vision 
late in life and the skills and techniques to adjust to 
daily living. The second phase was an outgrowth of 
Phase | which generated the need for (a) additional 
training sessions for untrained CHRs and (b) the spe- 
cial need for training Alaskan Native CHRs. The con- 
cept of the project ae out of the history of American 
bees acer 8 the Blind ag a number of a tribes 
working together on similar aging programs. The 250 
CHRs trained represented 27 Tete, The volume con- 
tains the project briefs and the final report with meth- 
odology description, outcomes and findings and rec- 
ommendations. 


128,677 

PB91-780122/GAR PC$28.75/MF$10.00 

American Foundation for the Blind, New York. 

Training Model to Teach Community Outreach 

Workers to Train E Blind and lly Im- 

ired American Indians independent Livi: ilis: 

‘ocus on Meow | Rehabilitation. The Seven jule 

Curriculum on Aging, Vision Loss and Independent 

Living Skills (Trai oe Manual). 

A. L. Orr, and R. Kaarlela. Aug 90, 167p 

See also PB91-780114. Sponsored by Administration 

on Aging, Washington, DC. 


The report is a result of the project entitled Training 
Model to Teach Community Outreach Workers to Train 
Elderly Blind and Visually Impaired American Indians 
Independent Living Skills: Focus on Family Rehabilita- 
tion. The report is a 5 day model curriculum designed 
to sensitize trainers and Community Health Represent- 
atives (a) to the impact of visual impairment upon el- 
derly persons and their families; (b) to identify visual 
impairment and (c) to provide basic information regard- 
ing vision problems such as the consequences of 
these problems and the methods, materials and re- 
sources which may be used to — rehabilitation to 
the visually impaired elderly. The seven modules in- 
cluded in the report are (a) Introduction to Rehabilita- 
tion; (b) Understanding Blindness and Low Vision; (c) 
Psychological Aspects of Aging and Vision Loss; (d) 
Walking in a Familiar Environment; (e) Daily Living 
Skills; f Adapted Recreation and Leisure Activities; 
and (g) Resources and Advocacy. 


Health-Related Costs 


128,678 

PBS1-131292/GAR PC A13/MF A02 
Research Triangle Inst., Research Triangle Park, NC. 
Long Term Care Resident Assessment Instrument 
Training Manual. 

Dec 90, 283; 

Contract HCFA-500-88-0055 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. 


Enclosed are 10 copies of the Long Term Care Resi- 
dent Assessment Instrument Training Manual for long 
term care facilities. The manual describes the federally 
designed resident assessment instrument (RAI) con- 
sisting of the minimum data set (MDS) and resident 
assessment protocols. The manual provides guidance 
on assessment techniques, information sources, 
scheduling requirements, and definitions. It also in- 
cludes supplementary tools to help in completing the 
MDS as well as information on the linkage between the 
MDS, RAPs, and the care planning process. 


128,679 
PBS 1-158329/GAR 
Health Care Financing Administration, Washington, 


Medicare Volume Performance Standard Rates of 
Increase for Physician Services Differentiated by 


PC A02/MF A01 


Geographic Area, Specialty or Group of Special- 
ties, and be Ly: of L 

we to the Congress. 

L. R. Sullivan. 27 90, 10p 

Section 6102(d)(3) of Public Law 101-239, of the Om- 
nibus Budget Reconciliation Act of 1989 (OBRA 89) 
required a study of the feasibility of establishing sepa- 
rate Medicare volume performance standard rates of 
increase for physician services differentiated by geo- 
graphic area, specialty or group of specialties, and 
type of service. The report summarizes the progress 
Health Care Financing Administration (HCFA) has 
made and describes the direction to be taken in the 
future. 


128,680 

PB91-160507/GAR PC A03/MF A01 
Colorado Univ. Medical Center, Denver. Center for 
Health Services Research. 

Analysis of Long-Term Care Payment Systems 
Final Report: Executive Summary. 

R. E. Schlenker. Dec 88, 21p 

See also Volume 1, PB91-160515. Sponsored by 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-160499. 


The study analyzed three major payment systems for 
Medicaid nursing home care: case mix, facility specific 
and class rate systems. The study incorporated major 
primary and secondary data collection and analysis ac- 
tivities, as well as site visits and case studies. The case 
mix states included were Maryland, Ohio, West Virgin- 
ia, Illinois, Minnesota and New York (with primary data 
collected from the first three). The facility specific 
states were Colorado and Florida, and the class rate 
states were Texas and Utah. Data on patient charac- 
teristics, case mix, quality and related variables were 
collected in 1985-86 on approximately 4900 nursing 
home patients in 160 nursing homes in seven states. 
These data were supplemented by cost reports and 
other information obtained from the sample facilities 
and from Medicaid state agencies. The volume is the 
Executive Summary. The major analyses of the study 
are reported in three volumes: Volume 1, A Multi-State 
Analysis of Medicaid Nursing Home Payment Systems; 
Volume 2, Administering Nursing Home Case Mix Re- 
imbursement Systems: Issues of Assessment, Quality, 
Access, Equity and Cost; and Volume 3, Analyzing 
Nursing Home Capital Reimbursement Systems. 


128,681 

PB91-160515/GAR PC A13/MF A02 
Colorado Univ. Medical Center, Denver. Center for 
Health Services Research. 

Analysis of Long-Term Care Payment Systems: A 
Multi-State Analysis of Medicaid Nursing Home 
Payment Systems, Volume 1 of 3. Final Ri 
R. Schlenker, J. Stiles, T. Carlough, and P. 
Dec 88, 276p 

See also Executive Summary, PB91-160507 and 
Volume 2, PB91-160523. Sponsored by Health Care 
Financing Administration, Baltimore, MD. Office of Re- 
search and Demonstrations. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-160499. 


The report analyzed three major payment systems for 
Medicaid nursing home care in 7 states: case mix 
(Maryland, Ohio, and West Virginia), facility specific 
(Colorado and Florida) and class rate (Texas and 
Utah) systems. Analyses of differences among the 3 
payment system types in terms of case mix, quality, 
cost per day, Medicaid payment rate per day, and prof- 
itability were conducted. The study found that case mix 
was more intense in case mix as compared to class 
rate states, with facility specific states in between. Al- 
though facility-level analyses did not find major quality 
differences among payment systems, the patient-level 
analyses implied for most variables either the same or 
higher quality in case mix states compared to the other 
states. Also, the case studies found indications of im- 
proved quality in several states after the implementa- 
tion of case mix systems. Both cost and Medicaid rate 
per day were found to be more directly associated with 
patient case mix in the case mix states than in the 
other states, particularly the class rate states. Average 
profit rates were lower in the class rate states than in 
the case mix or facility specific states. The association 
between case mix and profits was negative in class 
rate states, while no association was found for the 
case mix or facility specific states. 


Vore. 


128,682 

PB91-160523/GAR PC A06/MF A01 
Colorado Univ. Medical Center, Denver. Center for 
Health Services Research. 

pone of Long-Term Care Payment Systems: 
Administering Nursing Home Care Mix Reimburse- 
ment Systems: Issues of Assessment, Quality, 
Access, Equity and Cost. Volume 2. Final Report. 
P. Butter, and R. Schlenker. Dec 88, 110p 

See also Volume 1, PB91-160515 and Volume 3, 
PB91-160531. Sponsored by Health Care Financing 
Administration, Baltimore, MD. Office of Research and 
Demonstrations. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-160499. 


128,684 


HEALTH CARE 
Health Resources 


Volume 2 presents the results of case studies con- 
ducted in 1987 on the six states with case mix systems 
then in operation: Illinois, West Virginia, Ohio, Mary- 
land, Minnesota, and New York. The case studies ex 
amined resident assessment systems, i 


by - 
efforts. Most states found improved access to be 
important positive outcome of adopting a 
system. Cost containment results varied 

states. In some states, the case mix 

signed to be relatively budget neutral, 


into patient care and thus increased nursing home ex- 
penditures. In all states, the payment equity result was 
that available Medicaid funds were more equitably al- 
located among nursing homes in accord with case mix. 


128,683 
PB91-160531/GAR PC A05/MF A01 
Colorado Univ. Medical Center, Denver. Center for 
A of Long : Care Payment Systems: 
‘erm 
Home Capital Reimbursement 
Systems. Volume 3. Final Report. 
Pe Boerstler, T. Carlough, and R. Schlenker. Dec 88, 
p 
See also Volume 2, PB91-160523. Sponsored by 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and ations. 
Also available in set of 4 reports PC E99/MF E99, 
PB91-160499. 


Volume 3 reports on analyses of alternative Medicaid 
payment methodologies for nursing home capital. The 
analyses used a simulation model, with information 
from the study states to compare and contrast the tra- 
ditional and two fair rental capital payment (’fair rental 
net’ and ‘fair rental gross’) approaches. The model en- 
abled the i of alternative capital payment 
systems over time periods up to 30 years. The three 
financial outcome variables examined were cash flow, 
cost to the state, and rate of return to investors. The 
report concludes that the fair rental approaches offset 
the incentives of the traditional system for nursing 
home owners to frequently sell or refinance facilities. 
The results of the simulation model analyses - 
ed that these advantages could be obtained wi 

aap increased costs to the states over time, either 
or rate payments or for administration. The results ap- 
plied to both of the fair rental approaches in compari- 
son to the traditional approach. The differences be- 
tween the two fair rental methodologies were minimal. 


Health Resources 


128,684 
PB91-153353/GAR PC A05/MF A01 
South Carolina Univ., Columbia. Coll. of Pharmacy. 
Utilization and ina 

for the Elderly. 


te Benefit 

Final rept. 30 Sep 88-30 Dec 89. 

E. W. Lingle. Jul 90, 80p 

Grant HCFA-18-C-99191/4-01 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


Analyzing 418,341 elderly prescription drug recipients 
enrolled in the State of Pennsyivania’s Pharmaceutical 
Assistance Contract for the Elderly (PACE) program 
for the year ending June 30, 1988, the investigator 
quantified: (1) prescription drug utilization and expendi- 
tures by elderly persons (age 65 or older), (2) the inci- 
dence of potential drug/drug interactions in this popu- 
lation, and (3) sample sizes needed to study drug utili- 
zation in the elderly population. The mean number of 
prescription claims per PACE recipient was 27.04 and 
the mean annualized usual or customary charge was 
$547.49. The corresponding numbers for nursing 
home residents were 35.88 claims and charges of 
$654.18. The percentage of PACE recipients estimat- 
ed to reach a $600 deductible in 1991 ranged between 
30.2 and 45.1 percent depending upon the rate of in- 
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duced demand and inflation assumed. The largest 

as measured by charges, was 

nts, followed by anti-ulcer —_. 

anti-inflammatory agents. During the 

study ay 31 percent of the ri had the po- 

tential for a drug to drug interaction, with approximately 

26 — nt of the potential interactions termed ‘signifi- 
cant.’ 


128,685 

PBS$1-154393/GAR 

ee Resource Systems, Inc., Fairfax, VA. 
Bureau of Health Professions Area Resource File 

(ARF) User Documentation and Technical Docu- 

mentation. 


PC A14 


Semiannual aot 

Mar 90, 316p DHHS/DF/MT-91/005A 
Contract PHS-HRSA-240-89-0044 

For system on netic , see PB91-506824. Su- 


poe PB89-181085. onsored by Bureau of 
jealth Professions, Rockville, MD. 


The Area Resource File (ARF) is a county-based data 
file, summarizing secondary data from a wide a . 
sources, which are useful to health analysts an 
others conducting research on the Nation's Pealth 
care delivery system. It contains over 6,000 data ele- 
ments for all counties in the US, with the exception of 
Alaska. Data elements include county descriptor 
codes, health data, and limited data on vital statistics, 
——- housing, expenditure and environmental fac- 

The document provides detailed information on 
ARF data sources, data elements, and definitions. 


128,686 

PBS1-156174/GAR PC A11/MF A02 
Pepper Commission on Comprehensive Health Care, 
Washington, DC. 

Call for Action. The Pepper Commission, U.S. Bi- 
partisan Commission on e Health 
Care. Su it to the F Final Report. 


Sep 90, 238p 
Also available from Supt. of Docs. See also PB91- 
138693. 


The supplement to the final report of the Pepper Com- 
mission, the US Bipartisan Commission on Compre- 
hensive Health Care contains a collection of individual 
reports that cover: health care in the US, Canada, 
West Germany and Europe; health care resources; in- 
surance; long term care; health care financing; and 
quality assurance. Staff memoranda and briefing 
papers are presented along with tables and figures 
that focus on the economics of medical care coverage 
for low income elderly people. 


128,687 

PBS1-506824/GAR 

Bureau of Health Professions, Rockville, MD. 
fessions Area Resource File 


CP T04 


mag tape DHHS/DF/MT-91/005 

System: IBM 370/3081K; OS/VS2 Release 3.8 oper- 
ating system. Approximate bytes: 94,618,000. Super- 
sedes PB89-181077. Other formats available as PB91- 
506832 (Documentation Tape), price T02. 

Available in 9-track EBCDIC aracer set, 1600 bpi. 
For 6250 bpi, the price is T04. Price includes docu- 
mentation, PB91-154393. 


The Bureau of Health Professions Area Resource File 
is a county-unit database with over 6,000 data ele- 
ments for each county in the U.S., with the exceptio 
of Alaska for which there is a state total, and certain 
independent cities which have been combined into 
their appropriate counties. Altogether, there are a total 
of 3,080 records on the file. The purpose of the ARF is 
to summarize data from many sources into a single file 
. facilitate health analysis. The data elements include 
part: Sry! descriptor (Name, FIPS, HSA, PSRO, 
SMSA, SEA, BEA, city size, (P)MSA, Census Contigu- 
ous County, shortage area D Bou etc., codes); 
Health Professions i. (M.D., D.O., DDS, Veterinar- 
ians, Pharmacists, Optometrists, Podiatrists, R.N., 
L.P.N., and Dental Hygienists); Health Facility data 
(hospital size, type, utilization, staffing and services; 
Nursing home data); Population data (size, space com- 
position, employment, housing, morbidity, natality, 
mortality by cause, by sex and race, and by age; crime 
data); Health Professions Training data (training pro- 
grams, enrollments, and graduates by type); Expendi- 
ture data (Hospital expenditures, Medicare enroll- 
ments, and reimbursements, Medicare prevailing 
charge data); Economic data (Total, per capita, and 
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median income; income distribution, and AFDC recipi- 
ents); and Environment data (Land area, large animal 
population, elevation, latitude and longitude of “4 
tion centroid, water hardness index, ond climate 


128,688 

PB91-506832/GAR CP T02 

Bureau of ee Professions, Rockville, MD. 
Professions Area Resource File 


Mar 90, ma sue DHHS/DF/MT-91/006 
System: IBM 0/3081K; OS/VS2 Release 3.8 oper- 
Sr. File format: EBCDIC. Supersedes PB89- 
9. Other og available as PB91-506824 
(Det Tape), 
Available in cae *EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T02. 


The Area Resource File (ARF) is a county-based data 
file, summarizing secondary data from a wide variety of 
sources. It contains over 6,000 data elements for all 
counties in the U.S. with the exception of Alaska and 
certain independent cities in Virginia. Data elements 
include county descriptor codes, health data, and limit- 
ed data on vital statistics, industry, housing, expendi- 
tures, and environmental factors. The tape provides 
the following associated information to facilitate ARF 
Tape usage: Technical Documentation (1) sorted by 
start position (2) with field length and alpha/numeric 
indicators, and (3) sorted by field numbers; User Docu- 
mentation; and COBOL and PL/| file descriptions. 


INDUSTRIAL & 
MECHANICAL 
ENGINEERING 


Environmental Engineering 


128,689 

DE$1007141/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 
I manual for installation, o operation, and 
on of the Q-250 LLNL filter-life tester. 
Progress rept. 

K. L. Foote, and R. A. da Roza. 21 Dec 90, 65p 
UCRL-CR-105695 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This manual describes the installation, operation, and 
maintenance of the LLNL, filter-life tester Q-250. This 
apparatus is designed to determined the gas life of a 
variety of chemical filters, such as M10-A1, M11, M13- 
= C2, and similar filters. The LLNL filter-life tester 

generate isopropymethylphosphonoflouridate 
(GB) or dimethy! methyl honate (DMMP) vapors 
in air at flow rates of up to 50 1pm. These filters and 
their specifications are listed in Appendix A. CAUTION: 
Personnel performing operations with this tester must 
be completely familiar with the contents of this manual, 
knowledgeable in system operation, and knowledgea- 
ble of materials used in operation of the LLNL filter-life 
tester. 


Job Environment 


128,690 

PB91-154260/GAR PC E99/MF E99 
Office of Technology Assessment, Washington, DC. 
Genetic Monitoring and Screening in the Work- 


Oct 90, 344p in 
Set inciudes PEON 154278 through PB91-154294. 


No abstract available. 


128,691 
PBS1-154278/GAR PC A05/MF A01 


Office of Technology Assessment, Washington, DC. 
Genetic Monitoring and Screening in the Work- 
Volume 1. Contractor Document, Research. 


lorking papers. 
E. J. Calabrese. Oct 90, 100p 
See also Volume 2, PB91-154286 and PB91-105940. 
Also available in set of 3 reports PC E99/MF E99, 
PB91-154260. 


The report is intended to provide an update of a 1983 
OTA report which critically reviewed information on se- 
lected genetic conditions which are either known or 
reasonably theorized as enhancing susceptibility to 
environmental agents. From a ong et of genetic con- 
ditions that may enhance su: ility to occupational 
toxins, eight previously rodowed conditions and four 
new genetic factors were selected for evaluation 
based on the adequacy of data base, nature of the 
toxic endpoint and the frequency of the trait in the pop- 
ulation. In addition, the report will provide an identifica- 
tion of changes in technology that have or are likely to 
have a significant impact on future progress in the 
field. The report also contains a series of institutional 
recommendations for how the field of netics 
could be markedly advanced and a judgment on the 
data base to support screening for genetic predisposi- 
tions to occupationally-ind diseases. 


128,692 

PB91-154286/GAR PC A08/MF A01 
Office of Technology Assessment, Washington, DC. 
Genetic Monitoring and Screening in the Work- 
place. La ae 2. Contractor Documents Legal 


Working —— 

Le Ani joan, H. S. Trigg, and R. |. Field. Oct 90, 
159p 

See also ae 1, PB91-154278 and Volume 3, 
PB91-15429: 

Also Fatman in set of 3 reports PC E99/MF E99, 
PB91-154260. 


The contractor document was peewee as an input in 
the OTA assessment: Genetic Monitoring and ap 
ing in the Workplace. It is concerned with the | 
considerations of workplace monitoring and pte ~ 
activities. The document (Volume 2 of 3) contains the 
pmag ng | articles: Confidentiality of Genetic Informa- 
tion in the Workplace; Genetic Testing in the Work- 
place: The NLRA, NLRB, and Collective Bargaining; 
Selected Legal Issues Surrounding Genetic Testing in 
the Workplace. 


128,693 

PB91-154294/GAR PC A05/MF A01 

Office of Technology Assessment, Washington, DC. 

Genetic Monitoring and Screening in the Work- 
. Volume 3. Contractor Documents Ethical 

Considerations. 

Working papers. 

B. A. Brody, and A. Gewirth. Oct 90, 85p 

See also Volume 2, PB91-154286. 

Also available in set of 3 reports PC E99/MF E99, 

PB91-154260. 


The contractor document was prepared as an input in 
the OTA assessment: Genetic Monitoring and Screen- 
ing in the Workplace. It is concerned with the ethical 
aspects of monitoring and screening activities in the 
workplace. The document (Volume 3 of 3) contains the 
following articles: (1) The Ethics of Genetic Testing in 
the Workplace, by Baruch A. Brody, Baylor College of 
Medicine, Houston, TX; (2) Human Rights and Genetic 
Testing in the Workplace, by Alan Gewirth, University 
of Chicago, Chicago, IL. 


Laboratory & Test Facility Design & 
Operation 


128,694 

DE91004997/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Central refrigeration system to support multiple 
environmental test chambers: Design, develop- 
ment, and evaluation. 

R. G. Baca, K. M. Miller, and K. L. Shipley. Nov 90, 
61p SAND-89-0629 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 





A — plant project was undertaken to develop a cen- 

Logie mere compressor station capable of provid- 
ing the necessary cooling to a network of nine inde- 
pendently-controlled environmental test chambers op- 
erating at tem atures of (minus)85(degree)F to 
pam 2 de) in features of the = two- 

stage (casca vapor compression refrigeration 
system are described. Computer control of the central 
refrigeration station is a major contribution to the im- 
proved efficiency of the overall system. A second com- 
puter-control system was developed to perform the 
task of environmental chamber control, test manage- 
ment, and chamber performance monitoring. Data on 
performance of the Climatic Central Refrigeration 
System (CCRS) are presented. 7 refs., 18 figs. 


128,695 
DE91006689/GAR PC A05/MF A01 
Oak Ridge Y-12 Plant, TN. 

py Leak Calibration Facility software 


syst 

S. K. *McClain. Jun 89, bn A Y/DW-879 

Contract AC05-840R2 

Sponsored by ieameas of Energy, Washington, DC. 


A Standard Leak Calibration Facility Software System 
has been developed and implemented for controlling, 
and running a standard Leak Calibration Facility. Pri- 
mary capabilities provided by the software system in- 
clude computer control of the vacuum system, auto- 
matic leak calibration, and data acquisition, manipula- 
tion, and storage. 


128,696 
N91-15224/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
3 


A03) 
Comprimo B.V., Amsterdam (Netherlands). Environ- 
mental and Safety Dept. 
rae 4 Analysis in Test Facility Design. 
A. Valk, and R. J. Jonker. cSep 90, 5p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 87-91. 


The application of safety analysis techniques as devel- 
oped in, for example nuclear and petrochemical indus- 
try, can be very beneficial in coping with the increasing 
complexity of modern test facility installations and their 
operations. To illustrate the various techniques avail- 
able and their phasing in a project, an overview of the 
most commonly used techniques is presented. Two 
case studies are described: the hazard and operability 
study techniques and safety zoning in relation to the 
possible presence of asphyxiating atmospheres. 


128,697 

PAT-APPL-7-458 258/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Volumetric Measurement of Tank Volume. 

Patent Application. 

R. T. Walter, P. Vanbuskirk, W. Weber, and R. 
Froebel. Filed 28 Dec 89, 18p N91-13683/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method is disclosed for determining the volume of 
compressible gas in a system including incompressible 
substances in a zero-gravity environment consisting of 
measuring the change in pressure (delta P) for a 
known volume change rate (delta V/delta t) in the po- 
lytrophic region between isothermal and adiabatic con- 
ditions. The measurements are utilized in an idealized 
formula for determining the change in isothermal pres- 
sure (delta P sub iso) for the gas. From the isothermal 
pressure change (delta iso) the gas volume is ob- 
tained. The method is also applicable to determination 
of gas volume by utilizing work (W) in the compression 
process. In a passive system, the relationship of spe- 
cific densities can be obtained. 


128,698 

PAT-APPL-7-489 997/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Predictive Sensor Method and Apparatus. 

Patent Application. 

W. L. Nail, T. L. Koger, and V. Cambridge. Filed 7 
Mar 90, 14p N91-1 691/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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A predictive algorithm is used to determine, in near real 
time, the steady state response of a slow responding 
sensor such as hydrogen gas sensor of the type which 
produces an output current proportional to the partial 
pressure of the hydrogen present. A microprocessor 
connected to the sensor samples the sensor output at 
small regular time intervals and predicts the steady 
state response of the sensor in response to a pertur- 
bation in the parameter being sensed, based on the 
beginning and end samples of the sensor output for 
the current sample time interval. 


128,699 

PAT-APPL-7-507 264/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Sheave Assembly. 

Patent Application. 

E. N. Jorgensen. Filed 2 Apr 90, 16p N91-13711/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The disclosure describes a sheave that has the advan- 
tage of being able to be quickly coupled to a cable, and 
quickly decoupled from the cable. A further advantage 
is that the shaft of the pulley on which the cable rides is 
journaled at each end in side members that interlock 
when the sheave is in its closed position to support the 
shaft both from above the pulley, and from below. 
Other advantages include that the interlock is an arcu- 
ate T-shaped extension in the rotatable side member 
and a corresponding arcuate T-slot groove with which 
it engages in the stationary side member. The rotata- 
ble side member is affixed to the shaft of the pulley 
and is operable to rotate about the shaft from its 
closed and interlocked position to its open and disen- 
gaged position whereas the pulley is exposed such 
that the cable, cord or the like may be coupled or de- 
coupled to the pulley. in the open position the side 
members only are connected by way of the pulley’s 
shaft, whereas in the closed and load bearing position 
the side members additionally are supported to one 
another by the T-slot interlock that is both above and 
below the pulley. A slip ring lock is included to retain 
the side members in their interlocked position. 


128,700 
PAT-APPL-7-531 433/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Plug-Type Heat Flux Gauge and Method of Produc- 
ing Same. 
Patent Application. 

. H. Liebert, and J. Koch. Filed 31 May 90, 17p 
N91-13685/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A plug-type heat flux gauge formed in a material speci- 
men and having a yroermeg ne integrally formed in the 
material specimen, and a method for making the same 
are disclosed. The thermoplug is surrounded by a con- 
centric annulus, through which thermocouple wires are 
routed. The end of each thermocouple wire is welded 
to the thermoplug, with each thermocouple wire 
welded at a different location along the length of the 
thermopiug. The thermoplug and concentric annulus 
may be formed in the material specimen by electrical 
discharge machining and trepanning procedures. 


128,701 

PAT-APPL-7-552 670/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Passive Fetal Monitoring Sensor. 

Patent Application. 

Filed 16 Jul 90, 14p N91-13686/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is an ambulatory, passive sensor for use 
in a fetal monitoring system. The invention incorpo- 
rates piezoelectric polymer film combined with a me- 
tallic mounting plate fastened to a belt and electrically 
connected to a signal processing unit by means of a 
shielded cable. The purpose of the sensor is to receive 
pressure pulses emitted from a fetus inside an expect- 
ant mother and to provide means for filtering out pres- 
sure pulses arising from other sources, such as the 
maternal heart. 


128,702 
PAT-APPL-7-575 695/GAR PC NO3/MF A01 


128,705 


National Aeronautics roamed a 
Hampton, VA. Langly Resoarch Cort 

Water Cooled Static Pressure 

7 Application. 

N. T. Lagen, J. W. Eves, G. D. Reece, and S. K. 
Geissinger. Filed 31 90, 18p N91-13684/6 
colon aro cag tarry ae mag 
censing possibly, for foreign licensing. Copy o' 
application available NTIS. 


An improved static pressure probe containing a water 
cooling mechanism is disclosed. This probe has 


the central tube symmetrically immerses the interior of 
the probe, allowing it to sustain high temperature, in 
the region of 2500 F, supersonic jet flow indefinitely, 
while still recording accurate pressure data. The cool- 
ant exits the probe body by way of a reservoir attached 
to the aft of the probe. pressure measurement 
tubes are joined to a single, ‘larger manifold in the res- 
ervoir. This manifold is attached to a pressure trans- 
ducer that records the average static pressure. 


128,703 


PAT-APPL-7-587 880/GAR PC NO3/MF AO1 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Transducer Holder and Method of 


Patent Application. 

J. A. Companion. Filed 25 Sep 90, 17p N91-13693/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is a holder for supporting and acoustical- 
on pling a transducer to a surface of a test object. 

holder is formed in one piece in a suitable moid of 
a castable gel-like material having a determined 
acoustical impedance loss characteristic, the trans- 
ducer being embedded in the holder as it is formed. 
The transducer is pri within the mold at a 
determined N fans to the surface of the test 
object. The gel-like material may be composed of a 
solution of water and ethylene glycol in a collagen 
matrix. 


128,704 


PATENT-4 845 993 Not available NTIS 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Wind Tunnel Balance. 

Patent. 

W. L. Horne, N. Kunz, P. M. Luna, A. C. Roberts, and 
K. M. Smith. Filed 18 May 88, patented 11 Jul 89, 
10p N91-14357/8, PAT-APPL-7-195 563 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A flow-through balance is provided which includes a 
non-metric portion and a metric portion which form a 
fluid-conducting passage in fluid communication with 
an internal bore in the sting. The non-metric and metric 
portions of the balance are integrally connected to- 
gether by a plurality of flexure beams such that the 
non-metric portion, the metric portion and the flexure 
beams form a one-piece construction which eliminates 
mechanical hysteresis between the non-metric and the 
metric portion. The system includes structures for pre- 
venting the effects of temperature, pressure and pres- 
surized fluid from producing asymmetric loads on the 
flexure beams. A fomperature ser sensor and a pressure 


of the balance. The system includes a 

lows member connected at two ends to one of the 
non-metric portion and the metric portion and at an in- 
termediate portion thereof to the other of (1) and (2). A 
plurality of strain gages are mounted on the flexure 
beams to measure strain forces on the flexure beams. 
The flexure beams are disposed so as to enable sym- 
metric forces on the flexure beams to cancel out so 
that only asymmetric forces are measured as devi- 
ations by the strain gages. 


128,705 


PATENT-4 895 430,PAT-APPL-7-1€m @8&ilable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Compensating Mount. 
Patent. 
A. Jalink, and S. R. Campbell. Filed 12 Jun 89, 
— 23 Jan 90, 4p N91-14590/4, PAT-APPL-7- 
Continuation of Abandoned US-Patent-Appi-SN- 
168065, Filed 14 Mar. 1988. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The main objective is to provide a device for maintain- 
ing the alignment integrity of an alignment sensitive 
component over a wide range of temperatures. A ther- 
mal compensating mount is presented. A cylindrical 
extension is integrally formed to the alignment sensi- 
tive component. Both the extension and component 
share the same coefficient of thermal expansion. The 
cylindrical extension is placed into a mounting struc- 
ture which has a diameter greater than that of the ex- 
tension. An adhesive secures the cylindrical extension 
to the mount. The difference between the diameters of 
the cylindrical extension and the cylindrical receptacle 
is such that the differential thermal e: sion across 
the extension and the receptacle is exactly 
compensated for by the thermal compensation of the 
adhesive between them. Accordingly, the alignment 
sensitive component does not change position when 
subjected to temperature variations. One application 
of this invention is laser optical-path folding prisms, 
which are fixed to the mounting surface by a small 
amount of epoxy adhesive. 


128,706 

PATENT-4 913 534 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

amg Dynamic Holographic Image Storage 


Patent. 

S. S. Lafleur, and R. C. Mont . Filed 2 Mar 89, 

gry 3 Apr 90, 8p N91-13694/5, PAT-APPL-7- 
18 217 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A real-time dynamic holographic image storage device 
uses four-wave mixing in a pair of photorefractive crys- 
tals. An oscillation is produced between the crystals 
which can be maintained indefinitely after the initial 
object beam is discontinued. The object beam 
duces an interference pattern in a first crystal to 
produce phase-conjugated object beam which is di- 
rected towards the second crystal. In the second crys- 
tal another interference pattern is created which pro- 
duces a reconstructed object beam. The reconstruct- 
ed object beam is directed back towards the first crys- 
tal. The interference patterns are produced by interac- 
tion of the object and phase-conjugated object beam 
with a read and write beam in each of the crystals. By 
manipulation of the ratio of the read and write beam 
intensities in at least one of the crystals, the phase- 
conjugate or reconstructed object beam output there- 
from can be amplified to maintain stable oscillation be- 
tween the two crystals. 


128,707 

PATENT-4 957 357 Not available NTIS 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Multiple Axis Reticle. 

Patent. 

C. E. Barns, and W. D. Gunter. Filed 6 Oct 89, 

ooee 18 Sep 90, 9p N91-14591/2, PAT-APPL-7- 
1 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A reticle permits the alignment of three orthogonal 
axes (X, Y and Z) that intersect at a common target 
point. Thin, straight filaments are supported on a 
— The filaments are each contained in a different 

rthogonal plane (S sub xy, S sub xz, and S sub yz) 
ond each filament intersects two of the three orthogo- 
nal axes. The filaments, as viewed along the frame 
axis, give the appearance of a triangle with a V extend- 
ing from each triangle vertex. When axial alignment is 
achieved, the filament portions adjacent to a triangle 
vertex are seen (along the axis of interest) as a right- 
angle cross, whereas these filament portions are seen 
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to intersect at an oblique angle when axial misalign- 
ment occurs. The reticle is open in the region near the 
target point leaving ample space for alignment aids 
such as a pentaprism or a cube mirror. 


128,708 

PB91-158519 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Materials Div. 

Levitation Calorimetry. 


Final rept. 

D. W. Bonnell, R. L. Montgomery, B. Stephenson, P. 
C. Sundareswaran, and J. L. Margrave. 1988, 34p 
Sponsored by Rice Univ., Houston, TX. Dept. of Chem- 


istry. 
Pub. in Specific Heat of Solids, p265-298 1988. 


The determination of high temperature thermodynamic 
properties is of fundamental importance in chemistry, 
physics, and engineering. The temperature region 
above 2000 K has been generally inaccessable to 
direct measurement, with basic properties even of ele- 
ments often being obtained by extrapolation. The de- 
velopment of levitation calorimetry has provided the 
technique for precision measurements of conducting 
materials in the previously difficult to study regime. The 

er presents a review of the development of the 
field, from the first successful calorimeter system in 
the late 1960's, to the reviewed, and the various con- 
siderations in coil development are discussed. Actual 
calorimeter lems are discussed, with a detailed de- 
velopment of the data analysis being presented. A 
comprehensive review of the literature is presented, 
with examples of results obtained and comparisons of 
the current state of liquid properties. 


128,709 
PBS1-159004 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. wen Na 

ized. 


Mechanical Testing Revita 

Final rept. 

L. Mordfin. 1990, 1p 

Vg in Experimental Techniques 14, n5 p20 Sep/Oct 


The fiftieth anniversary of the invention of the bonded 
resistance strain gage was celebrated last year. Over a 
period of about twenty years, which encompassed 
World War Ii and the postwar years, this device com- 
pletely revolutionized the field of experimental stress 
is. Today, this field is considered relatively 
mature; although strain gages continue to be used in 
ever-increasing quantities, significant new advance- 
— in the way they are have become rare. The 
Id of mechanical testing, which is closely intertwined 
with that of experimental stress analysis, grew in much 
the same way. . . until the 1980s. The last ten years 
have witnessed a ‘revival of interest in mechanical test- 
ing, with efforts devoted to the development of 
new mechanical test methods and techniques to satis- 
fy needs for new kinds of measurements on new kinds 
of materials. A new group on Mechanical Properties 
and Performance was established at NIST to address 
these needs. It is suggested that the Society for Exper- 
imental Mechanics could fulfill an important role as a 
central forum for the revitalized field of mechanical 
testing. 


Nondestructive Testing 


128,710 

DE$1006477/GAR 

a a National Lab., IL. 
Three-dimensional nuclear magnetic resonance 

and a microtomographic imaging of composite 


PC A03/MF A01 


S. L. Dieckman, N. Gopalsami, R. E. Botto, and P. 

Rizo. 1990, 21p CONF-901105-74 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 

pea MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


This paper presents a new-three-dimensional nuclear 
magnetic resonance (NMR) imaging technique for 
nondestructive evaluation of green-state ceramic com- 
posite materials. The technique is based on a 3-D 
backprojection protocol for data acquisition combined 
with a Radon reconstruction technique. Particularly for 
NMR of solid materials, this imaging protocol can pro- 


vide higher three dimensional spatial resolution than is 
possible with commonly lied slice-selection proto- 
ot = dagen of this 3-D NMR imaging tech- 
s demonstrated using whisker-reinforced 
Siteub 3)N(sub 4)/Si(sub 3)N(sub 4) ceramic compos- 
ites. While NMR is a sensitive unique method for 
spatial discrimination of chemical properties (e.g., or- 
ganic distributions), x-ray CT is a sensitive and proven 
technique for merate ype variations in bigs (.e., 
voids and inclusions) in an object. The comple- 
mentary nature of these two techniques was shown 
imaging a piece of green ceramic composite material 
by both NMR and x-ray microtomography techniques. 


128,711 
PATENT-4 952 811 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
Phar ag Induced GAP Infrared Detector. 

atent. 
C. T. Elliott. Filed 21 Jun 89, patented 28 Aug 90, 
14p N91-14588/8, PAT-APPL-7-369 403 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A tunable infrared detector which employs a vanishing 
band gap semimetal material provided with an induced 
band gap by a magnetic field to allow intrinsic semi- 
conductor type infrared detection ilities is dis- 
closed. The semimetal material may thus operate as a 
semiconductor detector with a wavelength sensi- 
tivity corresponding to the induced band gap in a pre- 
ferred embodiment of a diode structure. Preferred se- 
mimetal materials include Hg(1-x)Cd(x; o hing x is less 
than 0.15, , BiSb, alpha-Sn, HgMgTe, 
HgMnTe, HgZn e, HgMnSe, HgMgSe, and HgZnSe. 
The magnetic field induces a band gap in the semime- 
tal material proportional to the strength of the magnet- 
ic field allowing tunable detection cutoff wavelengths. 
For an applied magnetic field from 5 to 10 tesla, the 
wavelength detection cutoff will be in the range of 20 
to 50 micrometers for Hg(1-x)Cd(x)Te alloys with x 
about 0.15. A similar approach may also be employed 
to generate infrared energy in a desired band gap and 
then operating the structure in a light emitting diode or 
semiconductor laser type of configuration. 


Production Planning & Process 
Controls 


128,712 
N91-15559/8/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Generalized Contact/Impact Analysis of Mechani- 
cal Systems. 

H. M. — and P. E. Nikravesh. Sep 90, 31p 
NIAR-90-27 


Acontinuous contact force model for the yore —_ 
sis of a two-particle collision is presented. 

uses the general trend of the Hertz contact law. A wm 
teresis damping function is incorporated in the model 
which represents the dissipated energy in impact. The 
parameters in the model are determined, and the valid- 
ity of the model is established. The model is then gen- 
eralized to the impact analysis between two bodies of 
a multibody system. A continuous analysis is per- 
formed using the equations of motion of either the mul- 
tibody system or an equivalent two-particle model of 
the colliding bodies. For the latter, the concept of ef- 
fective mass is presented in order to compensate for 
the effects of joint forces in the system. For illustration, 
the impact situation between a slider-crank mecha- 
nism and another sliding block is considered. 


Quality Control & Reliability 


128,713 
N91-15223/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 





Product Assurance Requirements for Environmen- 

tal Test Facilities. 

P. W. Brinkmann, and J. Vandooren. cSep 90, 5p 

in Its International Symposium on Environmental Test. 

ing a Programmes: Test Facilities and Meth- 
isp 8i 


Product assurance, the disciplines of reliability, main- 
tainability, ity and safety, as applied on space pro- 
grams at a _ level is considered. In order to ensure 
consistency during the total life cycle of space prod- 
ucts, the supporting facilities and in particular the envi- 
ronmental test , noe cilities also need to satisfy appropri- 

ate standards. There is certainly a need to enhance 
the product assurance for design and operation of en- 
vironmental test facilities in ESA, as well as in national 
test houses, institutes, and industry. The intended evo- 
lution from the present situation to appropriate product 
assurance coverage for testing activities and facility 
design and procurement is illustrated. 


128,714 

N91-15560/6/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Detection of Seeded Faults in an Epicyclic Gear- 
box by Signal ‘e—\¢ of the Vibration. 

P. D. Mcfadden, and |. M. Howard. cOct 90, 20p 
ARL-PROP-R-183, AR-006-087 


A new technique for obtaining signal averages of the 
individual planetary gears and the sun gear using a 
single transducer is reported. Individual epicyclic com- 
ponents can now be analyzed using standard signal 
average enhancement techniques to diagnose gear 
condition. Analyses of data from epicyclic gearboxes 
with seeded faults are presented. 


128,715 
N91-15581/2/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 
A 


) 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
- ue Life of Spectrum Loaded Welds. 

arquis. 1990, 24p 
be Its Fatigue Design {990 p 143-166. 


Variable amplitude fatigue loading was performed on 
welded specimens of two different geometries. The 
first geometry was tested using a standard offshore 
spectrum and the second using a ground vehicle spec- 
trum. Test results are compared to constant amplitude 
design curves and to variable amplitude hy recom- 
mendations found in the Finnish standard (SFS 2378). 
Test results were in excellent agreement with the 
design recommendations. A computer code devel- 

to perform the relatively high speed spectrum fa- 
tigue testing is described. 


128,716 
N91-15584/6/GAR 

(Order as N91-15575/4/GAR, PC ort 
Lappeenrannan Teknillinen Korkeakoulu (Finland). 
Dept. of Mechanical Engineering. 
Peitelevyn Aiheuttaman Jannityskeskittyman Fem- 
Analyysi (Fem Analysis of the Centralizing Stress 
Caused by a Casing Sheil). 
T. Partanen, and S. Nikula. 1990, 28p 
Text in Finnish. In Technical Research Centre of Fin- 
land, Fatigue Design 1990 p 221-248. 


The centralizing stress of a steel casing shell and the 
stress distribution calculated by FEM (Finite Element 
Method) on varying the elements of the casing are 
studied. The load caused by folding and eccentricity of 
the casing is measured. The stress gradient, edge 
stress and centralizing stress, and factors concerning 
them are studied. 


128,717 
N91-15585/3/GAR 

(Order as N91-15575/4/GAR, PC — 
Waterloo Univ. (Ontario). Dept. of Mechanical Engi- 
neering. 
Residual Stresses in Fatigue. 
G. Glinka. 1990, 42p 
In Technical Research Centre of Finland, Fatigue 
Design 1990 p 249-290. 


The effects of residual stress on the fatigue life of a 
machine component or structure are reviewed. The re- 
sidual stress effect on the crack initiation, usually esti- 
mated by using the fatigue damage and notch stress- 

strain concepts, is analyzed quantitatively. To study 
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the effect of residual myer yaar oe pemdewe 
tion, weight functions and associa’ 

techniques used for stress ‘ntoneity os calcula- 
tions are reviewed. The effects of residual stresses on 
stress corrosion cracking, fatigue corrosion, fracture 
and critical crack size are also discussed. Available 
———— and experimental data are presented and 


128,718 
N91-15588/7/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 
A 


Vaimet Paperikoneet Oy, Rautpohja (Finland). 
Esimerkkeja Paperikoneen yoy me Vasy- 
mismit (Examples of Fatigue Measure- 
ment of Paper Machine Components). 
J. Vestola. 1990, 7 
Text in Finnish. In Technical Research Centre of Fin- 
land, Fatigue Design 1990 p 323-329. 


A study of the user environment and manufacturing 
methods as factors of fatigue is presented. Measure- 
ment criteria were: load capacity, c in shape, or 
characteristic usage. Parts subject to fatigue include: 
rods, rollers, welded steel components etc. Stress cal- 
culations, minimization of material faults, crack initi- 
ation caused by vibration or overloading were ad- 
dressed. Measurement of fatigue effects from corro- 
sion and welded elements was carried out. 


128,719 
N91-15589/5/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 


A02) 
arto Helsinki (Finland). 
Suunnittelut Eri Vasy 
unnittelutyossa 
eral Experimental 





i Kaytosta 
mental Methods of Fatigue in Project 
of Fatigue in 
Preparation). 
M. Makkonen. 1990, 13p 


Text in Finnish. In Technical Research Centre of Fin- 
land, Fatigue Design 1990 p 331-344. 


Experiments were carried out on equipment supporting 
large loads in very difficult conditions. For welded 
structures calculations followed the Finnish standard 
SFS-2378. A new numerical study was carried out on 
the breaking mechanism. On non-welded structures, 
traditional/Woehler curve calculations were used. 


128,720 
N91-15601/8/GAR 
Wichita State Univ., KS. 
Local Plasticity Effect in impact Analysis of Solids. 
at = and P. E. Nikravesh. Nov 90, 19p 


A continuous analysis method for the direct-central 
impact of two solid particles is presented. Based on 
the assumption that local plasticity effects are the sole 
factor accounting for the dissipation of energy in 
impact, a Hertzian contact force model with permanent 
indentation is constructed. Utilizing energy and mo- 
mentum considerations, the unknown parameters in 
the model are analytically evaluated in terms of a given 
coefficient of restitution and velocities before impact. 
The equations of motion of the two solids may then be 
integrated forward in time knowing the variation of the 
contact force during the contact period. For illustration, 
the impact of two soft metallic particles is studied. 


PC A03/MF A01 


Tooling, Machinery, & Tools 


128,721 

DE91005522/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Development of an automated chemical analysis 
system. 

Dy W. Bennett, M. G. Dodson, A. Schur, B. P. 
McGrail, and J. R. Shorpik. Nov 90, 14p PNL-SA- 
18427, CONF-9011131-3 

Contract ACO6-76RL01830 

Robots 15 conference, Detroit, Mi (USA), 13-15 Nov 
ho aati by Department of Energy, Washing- 
ton, 


Industrial robots, enhanced with an improved user 
interface, have been successfully implemented to im- 
prove productivity while minimizing worker exposure 


128,724 


Tooling, Machinery, & Tools 


ical analysis were compared wi 
from an EPA certified lab and inter-laboratory round 
robin. 4 refs. 


128,722 
N91-15231/4/GAR 
(Order as N91-15212/4/GAR, PC — 


gp Aeronautical Establishment, Ottawa Pen 


investigation of a Large Cryopump Subjected to 
Thermal Cycling. 


& i 90, 7p 
In Esa, International Symposium on Environmental 


Testing for Space Programmes: Test Facilities and 
Methods p 131-137. 


The performance of a large cryopump (10,000 liters/ 
second air, no LN2 shield) in a thermal vacuum cham- 


employed 
Pome facilities experiencing similar operational prob- 
lems 


128,723 
PAT-APPL-7-522 949/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
a Control for Teleoperators. 

‘a 


Application. 
S. A. Hayati, and S. T. Venkataraman. Filed 11 May 
90, 44p N91-13724/0 
Contract NAS7-918 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
epplodion available NTIS. 


A shared system is disclosed for robot control includ- 
ing integration of the human and a input 


control. Autonomously 
planned motion trajectories are modified by a teleoper- 
ator to track unmodeled target motions, while nominal 
teleoperator motions are modified through compliance 
to accommodate geometric errors autonomously in 
the latter. A hierarchical shared system intelligently 
shares control over a remote robot between the auton- 
omous and teleoperative portions of an overall control 
system. Architecture is hierarchical, and consists of 
two levels. The top level represents the task level, 
while the bottom, the execution level. In space applica- 
systems 


local and the remote sites. Selection/ 
mixing matrices are provided with entries which reflect 
how each input’s signals modality is weighted. The 
shared control minimizes the detrimental effects 
caused by these time delays between earth and 
space. 


128,724 

PAT-APPL-7-524 110/GAR PC NO3/MF A01 
National Aeronautics — Space Administration, 
— AL. George C. Marshall Space Flight 


Solder Dross Removal Apparatus. 

Patent Application 

W. S. Webb. Filed 16 May 90, 12p N91-13729/9 
This Government-owned invention available for U.S. li- 
censing and, ie for foreign licensing. Copy of 
application available NTIS. 


An automatic dross removal apparatus is disclosed for 
removing dross from the surface of a solder bath in an 
automated electric component handling system. A ro- 
tatable wiper blade is positioned adjacent the solder 
bath which skims the dross off of the surface prior to 
the dipping of a robot component into the 
bath. An electronic control circuit causes a motor to 
rotate the wiper arm one full rotational cycle each time 
a pulse is received from a robot controller as a compo- 
nent approaches the solder bath. 
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Tooling, Machinery, & Tools 


128,725 
PAT-APPL-7-545 178/GAR PC NO3/MF A01 
Nai A ics and 


tional Aeronautics Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 


Patent ication. 

K. Terrell. Filed 28 Jun 90, 11p N91-13733/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A piston and cylinder assembly is disclosed which is 
constructed of polyvinyl chloride that uses local water 
pressure to perform small lifting tasks. The chamber is 
either pressurized to extend the piston or depressur- 
ized to retract the piston. The present invention is best 
utilized for raising and lowering toilet seats. 


128,726 
PAT-APPL-7-554 509/GAR 

it of the Navy, Washi 
Heat Engine with Corrugated 


Patent Application. 

D. Goldstein. Filed 19 Jul 90, 9p N91-13716/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An endless drive belt made of shape memory material 
is entrained about spaced pulleys, one of which 
projects into a thermal heating region within which the 
drive belt undergoes contraction to form corrugations 
therein through which variable spaced contact is es- 
tablished with said one of the args to induce rotation 
thereof and movement of the belt. The belt expands as 
it moves out of the thermal ay 9 Bey causing the 
corrugations to flatten out as the belt approaches the 
outer pulley. 


PC NO3/MF A01 
ion, DC. 
pe Memory Drive 


128,727 

PAT-APPL-7-571 062/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Probe Insertion Apparatus with Inflatable Seal. 
Patent Application. 

P. A. Trimarchi. Filed 23 Aug 90, 17p N91-13732/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A sealing apparatus is disclosed for inserting a probe 
into a pressure vessel having an elongated opening 
includes a pair of resiliently deformable seals oppos- 
ingly disposed in sealing engagement with each other. 
A retainer is connected to the pressure vessel around 
the elongated opening and holds the pair of seals rigid- 
ly to the pressure vessel. A wedge is engageable with 
the pair of seals and carries the probe, for longitudinal- 
ly translating the probe in pressure vessel. 


128,728 

PATENT-4 927 326 Not available NTIS 

National Aeronautics and Space Administration, 

—— AL. George C. Marshall Space Flight 
inter. 

Turbomachinery Rotor Support with Damping. 


Patent. 

G. L. Vonpragenau. Filed 26 May 89, patented 22 
May 90, 8p N91-14608/4, PAT-APPL-7-364 743 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Damping seals, damping bearings, and a support 
sleeve are presented for the ball bearings of a high 
speed rotor. The ball bearings consist of a duplex set 
having the outer races packaged tightly within the 
sleeve while the sleeve provides a gap with a support 
member so that the bearings may float with the sleeve. 
The sleeve has a web extending radially between the 
pair of outer races and acts in conjunction with one or 
more springs to apply an axial preload to the outer 
races. The sleeves have a series of slits which provide 
the sleeve with a spring-like quality so that the spring 
acts to center the rotor upon which the bearings are 
mounted during start up and shut down. A damping 
seal or a damping bearing may be used in conjunction 
with the ball bearings and supporting sleeve, the 
damping seal and damping bearing having rotor por- 
tions including rigid outer surfaces mounted within the 
bore of a stator portion having triangular shaped pock- 
ets on the surface facing the rotor. Axial gates are pro- 
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vided between adjacent pockets in sections of the 
stator permitting fluid to flow with less resistance axial- 
ly relative to the flow of fluids circumferentially be- 
tween the rotor and the stator. 


128,729 
PATENT-4 932 688 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
arg for Connecting Fluid Couplings. 

atent. 
J. C. Cody, and P. R. Matthews. Filed 29 Feb 88, 
ope y 12 Jun 90, 7p N91-14613/4, PAT-APPL-7- 
161 682 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A system for mating fluid transfer couplings is con- 
structed having a male connector which is provided 
with a pair of opposed rollers mounted to an exterior 
region thereof. A male half of a fluid transfer coupling 
is rotatably supported in an opening in an end of the 
connector and is equipped with an outwardly extend- 
ing forward portion. The forward portion locks into an 
engagement and locking ag a of a female half of the 
fluid transfer coupling, with female half being rotatably 
supported in a receptacle. The receptacle has an 
opening aligned with locking region, with this opening 
having a pair of concentric, annularly disposed ramps 
extending around an interior portion of opening. These 
ramps are inclined toward the interior of the receptacle 
and are provided with slots through which rollers of the 
connector pass. After the connector is inserted into 
the receptacle (engaging forward portion into engage- 
ment region), relative rotation between the connector 
and receptacle causes the rollers to traverse ramps 
until the rollers abut and are gripped by retainers. This 
axially forces the forward portion into locked, sealed 
engagement with the engagement region. 


128,730 
PATENT-4 955 653 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
— Lead Platen Robotic End Effector. 

atent. 
D. C. Beals. Filed 28 Sep 88, patented 11 Sep 90, 
7p N91-14615/9, PAT-APPL-7-250 662 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A robotic end effector is disclosed which makes use of 
a rotating platen with spiral leads used to impact lateral 
motion to gripping fingers. Actuation is provided by the 
contact of rolling pins with the walls of the leads. The 
use of the disclosed method of actuation avoids jam- 
ming and provides excellent mechanical advantage 
while remaining light in weight and durable. The entire 
end effector is compact and easily adapted for attach- 
ment to robotic arms currently in use. 


General 


128,731 

DE91004625/GAR PC A13/MF A02 
Department of Energy, Washington, DC. Office of In- 
dustrial Programs. 

Advanced Exchangers Program review meet- 


pe Summa rt. 

Jul 90, 292p CONF-8910245-Summs 

Advanced Heat Exchangers Program review meeting, 
Herndon, VA (USA), 11-12 Oct 1989. 


On a semiannual basis a review meeting of the US De- 
partment of Energy’s Advanced Heat Exchangers Pro- 
gram is held with the objective of “rng, ongoing 
and recently completed project activities. During the 
meeting, personnel from industrial contractors and na- 
tional laboratories who have been funded to develop 
advanced heat exchai technol by the US De- 
partment of Energy, ice of Industrial Programs 
present technical aspects of their projects. The 
Projects generally deal with mid to high temperature 
waste heat recuperation and other subject areas of 
heat exchange. Each presentation is followed by a dis- 
cussion period during which the presenters field ques- 


tions from the meeting attendees. This report docu- 
ments the most recent meeting, held October 11--12, 
1989. It is composed primarily of a series of short sec- 
tions addressing the individual projects. Each section 
includes presentation slides of the project and a sum- 
mary of questions and answers that followed. An ap- 
pendix of meeting attendees is also included. Individ- 
ual projects have been processed separately for the 
data basis. 


128,732 

DE91005152/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Pipe crawlers: Versatile adaptations for real appli- 


cations. 

M. Hapstack, and T. R. Talarek. 1990, 23p WSRC- 
RP-89-1193, CONF-9011131-2 

Contract ACO09-89SR18035 

Robots 15 conference, Detroit, MI (USA), 13-15 Nov 
ong grate by Department of Energy, Washing- 
ton, DC. 


A problem at the Savannah River Site requires the 
unique application of a pipe crawler. A number of stain- 
less steel pipes buried in concrete require ultrasonic 
inspection of the heat affected zones of the welds for 
detection of flaws or cracks. The paper describes the 
utilization of an inch-worm motion pipe crawler which 
negotiates a 90 degree reducing elbow with significant 
changes in diameter and vertical sections before en- 
tering the area of concern. After a discussion of gener- 
al considerations and problem description, special re- 
quirements to meet the objectives and the design ap- 
proach regarding the tractor, control system, instru- 
ment carriage, and radiation protection are discussed. 
2 refs., 11 figs. (MB) 


128,733 

PAT-APPL-7-414 816/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Post Clamp. 

Patent Application. 

J. K. Ramsey, and E. M. Meyn. Filed 29 Sep 89, 15p 
N91-13730/7 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pair of spaced collars are mounted at right angles on 
a clamp body by retaining rings which enable the col- 
lars to rotate with respect to the clamp body. Mounting 
posts extend through aligned holes in the collars and 
clamp body. Each collar can be clamped onto the in- 
serted post while the clamp remains free to 
rotate about the post and collar. The clamp body is 
selectively clamped onto each post. 


128,734 

PAT-APPL-7-458 065/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Cantilever Clamp Fitting. 

Patent Application. 

P. B. Melton. Filed 28 Dec 89, 12p N91-13731/5 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A device is disclosed for sealing and clamping a cylin- 
drical element which is to be attached to an object 
such as a wall, a pressurized vessel or another cylindri- 
cal element. The device includes a gland having an 
inner cylindrical wall, which is threaded at one end and 
is attached at a bendable end to a deformable portion, 
which in turn is attached to one end of a conical canti- 
lever structure. The other end of the cantilever struc- 
ture connects at a bendable area to one end of an 
outer cylindrical wall. The opposite end of cylindrical 
wall terminates in a thickened portion, the radially 
outer surface of which is adapted to accommodate a 
tool for rotating the gland. The terminal end of cylindri- 
cal wall also includes an abutment surface, which is 
adapted to engage a seal, which in turn engages a sur- 
face of a receiver. The receiver further includes a 
threaded portion for engagement with the threaded 
portion of gland whereby a tightening rotation of gland 
relative to receiver will cause relative movement be- 
tween cylindrical walls and of gland. This movement 
causes a rotation of the conical structure and thus a 
bending action at bending area and at the bending end 
of the upper end of inner cylindrical wall. These rota- 
tional and bending actions result in a forcing of the de- 





formable portion radially inwardly so as to contact and 
deform a pipe. This forcible contact creates a seal be- 
tween gland and pipe, and simultaneously clamps the 
pipe in position. 


128,735 

PAT-APPL-7-531 374/GAR PC NO3/MF A01 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Device for Applying Constant Pressure to a Sur- 
Patent Application. 

E. Abrams. Filed 31 May 90, 10p N91-13734/9 

This Mra tgp Ae — — for U.S. li- 
censing , possibly, for foreign licensing. Copy of 
application available NTIS. ™ 


A device for applying constant pressure to a surface is 
disclosed. The device includes a cylinder having a lon- 
itudinal axis greater than the diameter of the cylinder. 
first wheel and a second wheel are coupled to each 
end, respectively, of the cylinder. The wheels have a 
diameter substantially greater than the diameter of the 
cylinder. An elastomeric covering surrounds the cylin- 
der. The elastomeric covering has an outer diameter 
substantially greater than the diameter of the wheels. 
A handle is coupled to the wheels for rolling and apply- 
ing pressure to the elastomeric covering. 


128,736 

PAT-APPL-7-560 908/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Flexible Thermal Apparatus for Mounting of Ther- 
moelectric Cooler. 


Patent Application. 

J. A. Jones, S. W. Petrick, and S. Bard. Filed 31 Jul 
90, 10p N91-13581/4 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A flexible heat transfer apparatus used to flexibly con- 
nect and thermally couple a thermoelectric cooler to 
an object to be cooled is disclosed. The flexible heat 
transfer apparatus consists of a pair of flexible corru- 
gated sheets made from high thermal conductivity ma- 
terials such as copper, aluminum, gold, or silver. The 
ridges of the ated sheets are oriented perpen- 
dicular to one another and bonded sandwich-fashion 
between three plates to define an upper section and a 
lower section. The upper section provides X flexure, 
the lower section provides Y flexure, and both sections 
together provide Z flexure. 


128,737 

PAT-APPL-7-603 337/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Two Fault Tolerant Toggle-Hook Release. 

Patent Application. 

T. J. Graves, and C. W. Brown. Filed 25 Oct 90, 19p 
N91-13723/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A coupling device is disclosed which is mechanically 
two fault tolerant for release. The device comprises a 
fastener plate and fastener body, each of which is at- 
tachable to a different one of a pair of structures to be 
joined. The fastener plate and body are coupled by an 
elongate toggle mounted at one end in a socket on the 
fastener plate for universal pivotal movement thereon. 
The other end of the toggle is received in an opening in 
the fastener body and adapted for limited pivotal 
movement therein. The toggle is adapted to be re- 
strained by three latch hooks arranged in symmetrical 
equiangular spacing about the axis of the toggle, each 
hook being mounted on the fastener body for pivotal 
movement between an unlatching non-contact posi- 
tion with respect to the toggle and a latching position in 
engagement with a latching surface of the toggle. The 
device includes releasable lock means for locking 
each latch hook in its latching position whereby the 
jm couples the fastener plate to the fastener body 
and means for releasing the lock means to unlock 
each said latch hook from the latch position whereby 
the unlocking of at least one of the latch hooks from its 
— position results in the decoupling of the fas- 
tener plate from the fastener body. 


128,738 
PATENT-4 921 212 Not available NTIS 
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National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Hybrid Butterfly Vaive. 


89, patented 1 May 90, 7; 
/2, PAT-A 2 ¥ 


L-7-404 292 


This nes — —- for U.S. li- 
censing and, possibly, for foreign licensing. Copy 
missioner of Patents, Washing- 


patent available Com 
ton, DC 20231, $1.50. 


the cams act in conjunction 

the disk to move the disk and the brackets li : 
disk carries guide members which are positioned i 
guide slot, the guide slot having an arcuate porti 
a linear portion, and the disk is gui 
members guided in the arcua 


biased so that the cams tightly 
carried by the brackets during the i 
the movement of the disk. 


2 


128,739 
PATENT-4 937 891,PAT-APPL-7-08% @@4ilable NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
} mega Waste Collection and Storage. 

atent. 
W. E. Thornton, and H. B. Whitmore. Filed 10 Ai 
89, patented 3 Jul 90, 15p N91-14723/1, PAT-APPL- 
7-392 228 
— of US-Patent-AppI-SN-035401, Filed 7 Apr. 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method and valve apparatus for collection of fecal 
matter designed to operate efficiently in a zero gravity 
environment is presented. The system comprises a 
waste collection area within a body having a seat 
opening. Low pressure within the waste collection area 
directs fecal matter away from the user’s buttocks and 
prevents the escape of undersirable gases. The user 
actuates a piston covered with an absorbent pad that 
sweeps through the waste collection area to collect 
the fecal matter, scrub the waste collection area, press 
the waste against an end of the waste collection area 
and retracts, leaving the used pad. Multiple pads are 
provided on the piston to accommodate multiple uses 
of the system. Also a valve allows air to be drawn 
through the body, so the valve will not be plugged with 
fecal matter. A sheet feeder feeds fresh sheets of ab- 
sorbent pads to a face of the piston with each actu- 
ation. 


128,740 
PATENT-4 946 122 Not available NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Clamp. 


Patent. 

J. K. Ramsey, and E. H. Meyn. Filed 29 Sep 89, 
wre 7 Aug 90, 9p N91-14617/5, PAT-APPL-7- 
414 81 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A pair of spaced collars are mounted at right les on 
a clamp body by retaining rings which enable col- 
lars to rotate with respect to the clamp body. Mounting 
posts extend through aligned holes in the collars and 
clamp body. Each collar can be clamped onto the in- 
serted post while the clamp ge Taye free to 
rotate about the post and collar. clamp body is 
selectively clamped onto each post. 


128,741 ; 
PATENT-4 963 039 Not available NTIS 


128,743 


. Filed 13 Sep 89, patented 16 Oct 

14 720/7, PAP APB 408 410 
PAT-APPL-7-406 410. 

Hew and, possibly i foreign hace ng Ae 

censing 5 . i 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


in the torsional and radial directions. HO} 





128,742 
PATENT-4 963 052,PAT-APPL-7-388 264,PAT- 
APPL-7-223 122 Not available NTI 
Hampton, VA. Langley Research Center. 
Mechanical End Joint System for 

Elements. 
Patent. 
H. G. Bush, M. M. Mikulas, and R. E. Wallsom. Filed 
30 Mar 90, patented 16 Oct 90, 12p N91-14614/2, 
PAT-APPL-7-501 910 


framework structures which is extremely important i 
many projects involving the exploration of space. 


128,743 


B. B. . Filed 30 Mar 90, patented 20 Nov 90, 
5p N91-14610/0, PAT-APPL-7-503 410 

This roecniy ctr mee i —— rearar 
censing and, possibly, for foreign licensing. fe) 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 
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General 


member has a conical end which is displaced into the 
other coupling member to lock the coupling members 
to one another. A tensioning nut is threa movable 
on a coupling member so as to be moved into tighten- 
ing engagement with the other coupling member. 


LIBRARY & 
INFORMATION 
SCIENCES 


Information Systems 


128,744 

AD-A229 420/5/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 


Reference System on Economic Analy: 

Master’s thesis. 

D. L. McMurry. Sep 90, 125p Rept no. AFIT/GCA/ 
LSQ/90S-9 


This objective of this thesis was to evaluate the use of 
hypertext technology for an automated office refer- 
ence system. A secondary purpose, because of the 
relative newness of hypertext technology, was to pro- 
vide a single reference document which describes hy- 
pertext and the steps needed in managing or develop- 
ing a hypertext product. Individuals unfamiliar with hy- 
pertext technology can learn how to apply it in an 
office environment. The evaluation consisted of two 
phases, a literature review to discover the hypertext 
supports for a reference system and a prototype devel- 
opment and test of an Economic Analysis reference 
system. The literature review includes a review of hy- 
pertext features, advantages and disadvantages, ap- 
plications (including government use), factors affecting 
usability, and legal concerns. The prototype develop- 
ment answered questions in three areas: economic 
analysis information required, hypertext development 
concerns, and applicability of hypertext to the office 
environment. 


128,745 
AD-A229 624/2/GAR PC A10/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

ition of Essential Success Factors for an 
Electronic Master Publicatior: Library. 
Master’s thesis. 
M. M. Ohotnicky. Sep 90, 214p Rept no. AFIT/GIR/ 
LSM/90D-9 


For the purposes of this thesis, ‘electronic libraries’ are 
defined as databases of information accessible via an 
electronic medium, such as a computer, with charac- 
teristics such as key word searching, ability to be up- 
dated, ability to be distributed as necessary, and ability 
to serve a variety of users. This research seeks to 
assess the success of previous and on-going electron- 
ic library projects and to make use of the ki 
their managers have gained through the development 
and implementation process to ensure similar projects 
planned for the Air Force are successful. The Air Force 
has proposed using CD-ROM based technology to 
create an ‘electronic master publications library.’ 
Structured interviews with ten managers experienced 
in the development and implementation of similar 
projects were conducted. The interviewees identified 
the following as essential success factors in develop- 
ing and implementing their projects: planning; identifi- 
cation of user needs; clear and specific goals/objec- 
tives; system performance; developer competence; 
py ee support; and hardware interface stand- 
ards. mendations based on lessons learned in- 
clude: avoiding multidisc drives due to problems expe- 
rienced; updating CD-ROM discs annually with interim 
c es distributed via magnetic media using software 
to link with CD-ROM, using the expertise and equip- 
ment of contractors in CD-ROM production, and the 
importance of issues related to computer searching. 
Keywords: Disk recording systems; footed memo- 
ries; Theses; Systems management. (EDC) 
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128,746 

AD-A229 682/0/GAR 
Battelle Columbus Labs., OH. 
Core Operations of the Metals and Ceramics Infor- 
mation Center (A DOD Information Analysis 


). 
Final rept. 15 Jun; 83-30 Aug 90. 
30 Aug 90, 65p 

Contract DLA900-83-C-1744 
Contains envelope with booklet. 


Table of Contents: (1) Introduction. (2) Goals and Ob- 
jectives. (3) Activity Summary. (4) Acquisition and Input 
of Source Information, ty oe of Information, For- 
eign Technology, DROLS Cedars On-line Usage of the 
IC Database, Concerns and Problems-infor- 
mation Operations. (5 (5) Technical and an tym In- 
quiry Services. (6) Technical Publications 7 ou 
Awareness. (8) Contract Status Ri (9) 
Tasks and Studies. (10) Professional taff. 


PC A04/MF A01 


Special 


128,747 
N91-15198/5/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 


European Space Research Inst., Frascati (italy). 
a de Informacion Online (Online Infor- 


mation R 

M. F. Saksida. cJun 90, 2p 

Text in Spanish. In Its Some Papers from the Seminar 
Mirando al Espacio p 29-30. 


The services of the ESA retrieval system are de- 
scribed. The sources include more than a hundred 
data bases, data banks, or files. The retrieval proce- 
dures are described. Access is possible from a PC 
(personal computer) microcomputer and a telephone 
network. It is shown that the real time information re- 
trieval duration of the order of 15 minutes is typical. 


128,748 
PB91-157123/GAR PC A03/MF A01 
ae Inst. of Standards and Technology, Gaithers- 
rg, 5 

P On-Line information Service User’s Guide. 
National PDES Testbed Ri Series. 
S. Katz. 2 Jan 91, 25p NISTIR-4491 
Supersedes PB91-143354. 


The document describes how to access the on-line 
STEP (Standard for the wee Fy Product Model 
Data) information service by the National 
PDES (Product Data Bahunge using STEP) Testbed 

at the National Institute of Standards and Technology 
(NIST). All items available through the STEP informa- 
tion service are public domain materials. The Testbed 
will maintain the on-line system; however, the contrib- 
uting organizations are responsible for the content and 
timeliness of the materials provided. The STEP infor- 
— service contains both documents and software 
modules. 


128,749 
PB91-159756/GAR PC A02/MF A01 
National Inst. of Standards and Technology, Gaithers- 


rg, MD. 
National PDES Testbed Mail Server User’s Guide. 
National PDES Testbed Report Series. 
S. Ressler. 31 Jan 91, 10p NISTIR-4508 


As part of the Nation PDES Testbed Project, the Infor- 
mation Services Center has established a facility to 
electronically distribute documents. The facility is 
based on software known as an ‘archive server’ or 
‘mail server’. Electronic documents may be requested 
and in turn received via electronic mail (e-mail). The 
report is intended to function both as a user’s guide 
and as a general explanation of the system and its ca- 
pabilities. 
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128,750 
N91-15926/9/GAR 
National Aeronautics and 
Huntsville, AL. George C. 
Center. 


PC A04/MF A01 
Space Administration, 
Marshall Space Flight 


FY 1990 ——— and Technical Reports, Articles, 
Presentations. 


Paiee. Oct 90, 68p NAS 1.15:103520, NASA- 
TM-103520 


Formal NASA technical reports, papers published in 
technical journals, and presentations by MSFC per- 
sonnel in FY 90 are presented. Also included are 

of MSFC contractors. After being announced in 
STAR, all of the NASA series reports me be obtained 
from NTIS. The information may be of value to the sci- 
entific and engineering community in determining what 
information has been published and what is available. 


General 


128,751 
PB91-156315/GAR PC A07/MF A01 
Office of Educational Research and Improvement 
(ibe  eciceen eee Report f Library 
ear oO! 

Services through Major-Urban Resource Libraries 
(MURLs) and itan Public Librarie Libraries Serving 

as National or Reg! Resource Centers. Fiscal 
Year teetriacaly 90, 148 

strom. 148) 

Also available from Supt. of Buse. 


In FY 87, 157 cities in 41 States served as Major Urban 
Resource Libraries (MURLs) under the requirements 
of the Library Services and Construction Act (LSCA), 
Section 3(14). Before a city of 100,000 or more can 
receive funds to serve as a MURL, the city must agree 
to meet the requirements of Section 102(a)(3), that the 
city will pri services to users throughout the re- 
gional on in which the city is located. Detailed statis- 
tics about the MURLs and the national or regional re- 
source centers, by State, city, or other area, are pre- 
sented in the appendix. The booklet offers a five “ve 
overview of these projects and summarizes how Fed- 
eral funds have been used to help the States meet 
user needs through strengthening the MURLs. 


128,752 
PB91-960301/GAR A03 
Czechoslovak Copyright Law (1990) (in Czech). 
Export trade information. 

1991, 11p 

Text in Czech; summary in English. This document was 
provided to NTIS by Office of General Counsel, Wash- 
ington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or ‘$500 for 
all categories). 


Official text in Czech of copyright law of 1990. 


MANUFACTURING 
TECHNOLOGY 


Computer Aided Design (CAD) 


128,753 
DE91004289/GAR PC A04/MF A01 
—— Aerospace Co., Kansas City, MO. Kansas 


Vv. 
Prototype casting fabrication by stereolitho- 


g' 4 

W. E. Cronnwel Nov 90, 58p KCP-613-4427, CONF- 
9010279-1, CONF-9010280-1, CONF-9010281-1 
Contract AC04-76DP00613 

Roundup ‘90: Investment Casting Institute fall technol- 
ogy conference and expo; Allied-Signal Aerospace 
Company conference on computer aided engineering; 
SME conference on prototyping and the role of stereo- 
pemee sags 5 Dallas, TX (USA); Morristown, NJ (USA); 
Kansas “yS MO (USA), 7 Oct 1990; 3 Oct 1990; 26 
Oct 1990. Sponsored by Department of Energy, Wash- 


ington, DC. 





Portions of this document are illegible in microfiche 
products. 


A new product development technology is emergi 
which could have a major impact on the inweotreart 
casting industry. It's identified by several names, the 
most common of which is “STEREOLITHOGRAPHY. x 
This technology involves a three-dimensional printi 
process which will yield plastic parts (polymer models 
from solid, surface, or wireframe CAD files. The con- 
cept links a CAD database to a process which guides a 
laser beam to solidify liquid a polymer into 
a programmed shaped. Process can produce 
prmnenpabyit Aas dhcamy vere dig oem pant bear 
pect | other known (conventional) model producing 
is. Parts that would normally require weeks or 
months to prototype with conventional processes can 
be produced in a matter of hours by Stereolithography. 
The Allied-Signal inc., Kansas Division, is en- 
gaged ina development Project (funded by the Depart- 
ment of Energy) which is aimed at establishing this 
process as a practical, expedient, and cost-effective 
method fabricating prototype investment castings. The 
early op ew of the project include procurement of a 
special designed test unit for several ——— (Serv- 
ice ice Centers) involved in fabrication of models. These 
models are produced in various materials and used in 
experimental casting programs being conducted with 
four casting suppliers (two ferrous and two non-fer- 
rous). This presentation will cover the objectives of the 
project and the results obtained up to this time. We will 
also briefly review future plans for the continuation of 
the project, until this new technology has been proven 
as a viable process for rapid development of invest- 
ment castings. 
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128,754 

AD-A229 477/5/GAR 
Clemson Univ., SC. 
Automated Guided Vehicies. 
Final rept. 1 Apr-2 Oct 90. 

J. C. Peck. 17 Oct 90, 25p 
Contract DLA900-87-D-0017 


A considerable cost is incurred in today’s manufactur- 
ing industry in the process of manually moving compo- 
nents between work stations. One possible means of 
reducing this cost may be found through the use of 
computer-controllable Automated Guided Vehicles 
(AGVs). However, development of suitable computer 
software for the specific requirements of a plant, in a 
cumbersome, machine-oriented AGV Operational Lan- 
guage, has hindered the widespread use of AGVs. De- 
velopment of such software is virtually impossible for 
the typical AGV user, a non-programmer. Various ap- 
proaches considered for developing such a tool are 
analyzed in the final report. Finally, an imprementation 
of one approach at the Clemson Apparel Research 
plant is discussed. Keywords: User interface tools, 
Computer aided manufacturing. (Author) (KR) 
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DE91005090/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Initiating long-term modernization programs in 
low-technology manufacturing environments. 

D. R. Dixon, B. K. Paul, T. J. Doherty, and R. E. Billo. 
Nov 90, 23p PNL-SA-18410, CONF-9011156-1 
Contract A 76RL01830 

Autofact ‘90, Detroit, MI (USA), 12-15 Nov 1990. Spon- 
sored by Department of Energy, Washington, DC. 


In this paper, a planning approach is discussed for initi- 
ating and expediting ization efforts in manufac- 
turing environments. The approach consists of six 
major steps. First, staff employees from a variety of 
functional organizations are involved in modernization 
planning activities through the formation of site mod- 
ernization teams used to organize and facilitate mod- 
ernization planning activities. Second, initial planning 
exercises are expedited by identifying high-priority 
areas for improvement through a functional assess- 
ment. Third, data acquired from the initial assessment 
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Concedes ananet cote Oe plan- 
ing workshop aimed at buildi — 


on pirates 


is done to 
vee the agape do of modernization projects. Final- 


, the approach pro- 
Yoo a a tndanen lark for future modernization efforts. Re- 
sults from implementing this methodology in six manu- 
facturing environments are discussed al with a 
review of benefits of the approach. 11 refs., 
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128,756 
san a a PC A03/MF A401 
te ~ ape house Savannah River Co., Aiken,SC. 

lity study of acoustic emission monitoring 
a pinch Kwa, _ reservoir fill stems at the 
Savannah River Sit 
E. A. Clark. 1990, 16p WSRC-MS-90-297, CONF- 
9011174-2 
Contract ACO9-89SR18035 
Meeting of the Weapons Agencies Nondestructive 
Testing Organization (WANTO) (32nd), Aiken, SC 
(USA), 27-29 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


A study was conducted to determine whether acoustic 
emission monitoring would be feasible in monitoring 
the solid-state resistance pinch weld used to seal triti- 
um reservoirs at the Savannah River Site. Experiments 
were performed using a commercially available acous- 
tic emission detection system, with a transducer 
mounted on a flat milled onto one of the pinch weid 
electrodes. Welds were made using a wide range of 
weld power, from very cold, with no metallurgical bond, 
to hot, with local fusion and excessive material injec- 
tion into the tube bore. The tubes were drawn type 
316L stainless steel. The welds were confined (anvils 
prevented material flow outward from the sides of the 
tube not being forced inward by the electrodes) and all 
were made using the same electrode force. The total 
number of ringdown counts for each weld was more 
correlated with weld power and bond le than total 
energy counts or total number of hits. The onset of 
large acoustic emission at higher weld power coin- 
cides with the injection of material into the tube bore, 
termed extrusion if arising from a solid state weld or 
Spitting if arising from a weld with local fusion. Since 
large extrusions and spits, identified by radiography, 
cause rejection of production welds, a useful function 
of acoustic emission monitoring of pinch a 
be to detect the onset of extrusion or spitting. 

level of acoustic emission at production weld power 
levels (and below), the variability of acoustic emission 
at power levels causing extrusion and spitting, and the 
inability of acoustic emission to distinguish welds 
made with oxidized stems indicates that acoustic emis- 
sion monitoring would not be a useful nondestructive 
evaluation of reservoir pinch welding at the Savannah 
River Site. 3 refs., 3 figs. 


128,757 
N91-15580/4/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 
A02) 


Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Suunnittelustandardien Vertailu, Saronkasvulas- 
keimat Ja Kokeellinen Analyysi ‘Hitsatuille Ristili- 
toksille (Comparison of Measuring S 

Crack Pro tion Calculations and E 

Analysis for Welded Structures). 

S. Sipila. 1990, 18p 

Text in Finnish. In its Fatigue Design 1990 p 125-142. 


Various fatigue calculation methods are compared 
concerning fracture mechanics. The reliability and ap- 
plicability of the methods are studied. Fatigue tests for 
welded structures and welded joints are presented and 
the adaptability of the different methods to this case is 
studied. 


128,760 
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128,759 

AD-A229 488/2/GAR PC A06/MF A01 

Wright Research and Development Center, Wright- 

Patterson AFB, OH. 
Research: Self-Directed Control. 

Interim rept. Jan 88-Dec 90. 

Ss. i LeClair. Jan 91, 106p Rept no. WRDC-TR-90- 

41 


Recent progress in the development of self-directed 
systems suggest that we may soon be conducting en- 


conjecturi 
putnents and discovering new k 
nn and fabrication materials. Tanta- 
technological advances which will make 
such systems feasible is an overriding economic impe- 


tus to improve our nation’s competitiveness in a grow- 
ing and soon global marketplace. It is the economic 
importance of global, international competitiveness 
which will sustain the development of self-directed 
systems and the direction will be simply that of contin- 
ually improving product quality in less time and at less 
cost. Keywords: Real time path processing, Life cycie 
costs, Cost reduction. (KR) 


128,760 
DE91006279/GAR PC A03/MF A01 
Allied-Signal Aerospace Co., Kansas City, MO. K 

ity Div. 


Progress rept. 

J. P. Larson. Dec 90, 37p KCP-613-4294 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 
The feasibility and limitations of various methods for 


mold heating and cooling were investigated. Two 
methods were chosen for evaluation: electrical heating 


and circulated water cooling was the better method. 
An injection mold utilizing this method was fabricated 
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between 


and ture-cycled 300 and 
770(degree)F. 1 ref., 2 figs., 7 tabs. 


DE91744413/GAR PC A03/MF A01 
model of calculation. 
e Tosto. 1990, 16p ETDE-IT-90-99, CONF-9005172- 
conference on modeling and simula- 
, PA (USA), 3-4 May 1990, Paper 

st annual Pittsburgh conf 


3-4 
Portions of this document are illegible 


Annual 
tion (21st), 
presented at the 21 


heat ome prime available in ore 
the thermal field induced 


‘ime and space trend is assu: to 
reverses this approach and de- 


data on the temperature of the 

irradiation. The light back scattering is 

energy calculated, thus refers to 

ing the treatment and not to that 

surface. The sample matter is as- 

neous and isotropic, and the de- 

thermal properties on temperature is 

inted for. Various sample geometries are dis- 

cussed. The melting process, also described accord- 

ing to the above point of view, is discussed in detail for 

the case of a semi-infinite body of matter; the convec- 

tion phenomena in the liquid phase and surface evapo- 
ration are neglected. 
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DE91005421/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Laser ultrasonics: Current research needs. Final 
aad August 1, 1990-September 30, 1990. 


rept. 
J. W. ens ag 26 Sep 90, 26p UCRL-CR-105763 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


Laser-ultrasonics refers to a range of technol in- 
volving the use of laser electrooptical par « ith to 
generate and to detect ultrasonic signals in and on ma- 
terials and structures. Such systems have been devel- 
oped to permit classical ultrasonic measurements for 
materials characterization and defect identification 
and measurement. From the point of view of one con- 

cerned with practical applications of ultrasonic inspec- 
tion and measurement methods, laser-ultrasonic sys- 
tems offer the flexibility which, in principle, should 
permit remote ultrasonic measurements to be per- 

formed on objects at elevated t tures or in hos- 

tile environments. Laser-ultrasonic ‘systems can be de- 





ection 
placements can be recorded with high fidelity. In addi- 
tion, there is no mechanical loading of the surface to 
damp, absorb, or otherwise distort the propagating 
acoustic energy. This feature has been used to great 
advantage in performing ultrasonic measurements in 
thin plates and films. int spite of the great adv. 
offered by laser-ultrasonics, there are severe limita- 
tions which restrict its application. In fact, based upon 
the performance of current state-of-the-art laser-ultra- 
sonic systems, it is almost always more advantageous 
ultrasonic i on methods, if 


5 the poor system detection sensitivity 

systems compared with piezoelec- 

nen cng systems. The ramifications of this limit- 

ed Seonattvity are many. 
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128,763 
N91-15576/2/GAR 
(Order as N91-15575/4/GAR, PC —— 


) 
Waterloo Univ. (Ontario). Dept. of Mechanical Engi- 
neering. 
Fatigue Life Predictions of Notched Components: 
Intitiation. 


Crack 

G. Glinka. 1990, 25p 

In Technical Research Centre of Finland, Fatigue 
Design 1990 p 7-31. 


An approach to fatigue crack initiation analysis of 

notched components, consisting of life calculations 
based on stress and strains estimated to occur locally 
at the most critical notch, is presented. The fatigue life 
calculations take into account several parameters 
such as the loading history, the component geometry 
and the material pr . Mathematical relation- 
ships describing stress strain curve are given, in par- 
ticular under cyclic loading. Relations between nomi- 
nal elastic stresses and local elastic-plastic notch 
strains and stresses are established. The final step re- 
quires the calculation of fatigue damage and the esti- 
mation of fatigue life. 


128,764 

PB91-159103 Not available NTIS 
National as aoe of Standards and Technology, Gaithers- 
bu Reference Materials Program. 
Reference Mater Materiais: Their Role in Measurement 


ccuracy. 
Peal rept. 
W. P. Reed, and S. D. Rasberry. 1 
a in Impact of Science on ociet. nt 57 p71-79 


Measurement compatibility and the establishment of 
production standards are very important aspects of 
manufacturing, material processing, and environmen- 
tal monitoring. Organizations such as the US National 
Institute of Standards and Technology play a key role 
in —r the wide variety of reference materials re- 
quired. 
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128,765 

N91-15547/3/GAR 

Societe Bertin et Cie, Plaisir (France). 
Modelling and Control of Flexible Manipulators. 
i oo and A. Froment. 1990, 12p ETN-91- 


Sponsored by Commission of the European Communi- 
ties. Proposed for Presentation at the European Con- 
trol Conference, Jul. 1991. 


The control of mechanical structures when their flexi- 
ble behavior (static and dynamic) limits their operation- 
al performances is addressed. This phenomenon 
occurs as soon as size, operative speed and/or pay- 
load increase. The control design is based on a dy- 
namic model of the structure (including nonlinear and 
vibrational effects) obtained by ADAMEUS software. 
Via dynamic inversion and linearized models (both of 
them provided by ADAMEUS software), control laws 
are computed with feedforward and feedback terms. 
Successful experimentations were performed on flexi- 
ble structures exhibiting torsional and/or flexural flexi- 
bilities. Industrial application on a KUKA spot welding 
robot controlled by an industrial numerical controller is 
currently under test. 
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N91-15548/1/GAR PC A09/MF A01 
Dortmund Univ. (Germany, F.R.). Abt. Elektrotechnik. 
Regelung Direkt Roboterachsen 
AM Beispie! Eines nm industriero- 
boters (Regulation of a Direct Drive Robot Axle, 
ota an Example a Six Axie Industrial Robot). 
C. Buehler. 1989, 191p ETN-91-98495 

Text in German. 


In order to allow for the requirements of a robot 
system, a system with a six freedom degree rotation 
was realized, in which the design of the main axle al- 
lowed a rapid change of the tested drive. Two different 
direct drives were used and com 
and trial. A mathematical model o 


ed in simulation 
the robot arm was 


mounted for the simulation and the regulation 
Good results were > grag he with the control 
which worked according to 
and r Sak an tx heel tor ae oh 
Through a nonlinear vector feedback, the 
pre re te were compensated and the motion ax 
the expected dynamic behavior. 
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N91-15550/7/GAR PC A04/MF A01 
Sheffield Univ. (England). 

Ultrasonic Location Measurement for Fast Robot 
Control: A Ti Envi 


ransputer-Based ment. 
A. M. S. Zalzala, and A. S. Morris. Jan 90, 51p RR- 
380, ETN-91-98517 


An efficient 
the p 


space configurations needed by the controller 

while checking for the problems of redundant 

and singularities. The system was ant to 
be able to track the desired at a frequency of 
4.35 kHz, with the distributed algorithm implemented 
by a network of 12 T800 ers. A case study was 
constructed for the PUMA 560 robot manipulator 
which shows the efficiency of the system. 


128,768 

PATENT-4 921 293,PAT-APPL-6-3€a B¥dilable NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Multi-Fingered Robotic Hand. 

Patent. 

C. F. Ruoff, and K. Salisbury. Filed 12 Dec 84 

ar 1 May 90, 10p N91-14616/7, PAT-APPL-6- 


Continuation of Abandoned US-Patent-Appi-SN- 
364774, Filed 2 Apr. 1982. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available ee of Patents, Washing- 
ton, DC 20231, $1.50. 


A robotic hand is am having a plurality of fin- 
gers, each se Rage = oa of joints pivotally connect- 
ed one to the o' Actuators are connected at one 
end to an actuating and control mechanism mounted 
remotely from the hand and at the other end to the 
joints of the fi for manipulating the fingers and 
passing externally of the robot manipulating arm in be- 
tween the hand and the actuating and control mecha- 
nism. The fingers include pulleys to route the actuators 
within the fingers. tension sensing structure 
mounted on a portion of the hand are disclosed, as is 
covering of the tip of each finger with a resilient and 
pliable friction enhancing surface. 


128,769 
PB91-100040/GAR PC E14/MF E01 
Loe Se. Baltimore, MD. 

C Panel Report on Space Robotics in Japan. 
W. L. Whittaker, T. Kanade, P. Allen, A. K. Bejczy, 
and J. W. Lowrie. c1991, 260p 
Grant NSF-ECS89-22947 
Sponsored by National Science Foundation, Washing- 
ton, DC., Defense Advanced Research Projects 
Agency, Arlington, VA., National Aeronautics and 
Space Administration, Washington, DC., and Depart- 
ment of Commerce, Washington, DC. 


Sections of the report are devoted to: Programs and 
infrastructure (agencies involved and their activities; 
space robotics community infrastructure; roles and 
functions of organizations; the Japanese approach to 
space robotics R&D; the long-term views of industry); 
the National Space wi Naga ‘Sem s (NASDA) 
Japanese Experimental Module (JEM) project for 
Space Station Freedom; operations (ISAS/ 
MELCO’s Autonomous Satctite Retneval EXperiment 
- ASREX; NASDA’s Experimental Test Satellite - ETS- 
7; NASDA’s Orbiting Service Vehicle - OSV; H 
shuttle; free-flying robots proposed for Cosmos-Lab); 
surface exploration and construction (NASDA’s lunar 
mission concept; requirements of surface robots; 
wheeled, tracked and hybrid mobile robots; legged 
mobile robots; construction and nuclear robots); sup- 
technologies (task control; motion conmek 
master-slave systems; novel mechanisms, actuators 





and devices; special purpose systems). An appendix 
provides site visit reports concerning 28 Japanese or- 

izations involved in space robotics activities. 
‘Copyright (c) 1991 by Loyola College.) 
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PB91-157214/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Intelligent Controls Group. 

TRO! User’s Guide. 

we and J. Michaloski. Jan 91, 46p NISTIR- 


The document provides an introduction to the TeleRo- 
botic Operator Interface (TRO!) system and a user 
guide to TRO! programming and operation. TRO! pro- 
vides a flexible, extensible, object-oriented interface to 
the NASREM robot control system (RCS). It consists 
of two major portions, the X-window system Graphical 
User Interface (GUI), ‘and the RCS’s data-server inter- 
face modules. TRO! provides a - dynamic envi- 
ronment for interacting with the R user is able 
to view and modify state variables of a running control 
system, and to edit, save, and load graphical interface 
configurations while connected to a running control 
dlagnes In this way, the user can interactively perform 

nostics, switch dia pe contexts by creating 

destroying interactive objects, and reconfigure 
data flow networks, allowing control of RCS operations 
without the costs of switchin operating modes. TRO! 
merges a user-initiated window system event model 
and an independent data driven event model into a 
single event stream. 
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PB91-158568 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Self-Adjustment of a Robot Joint Controller. 

Final rept. 

N. Dagalakis, and D. R. Myers. 1986, 8p 

Pub. in Proceedings of Annual IEEE (Institute of Elec- 
trical and Electronics ay eign Industrial Electronics 
Society Conference (12th), Milwaukee, WI., Septem- 
ber 1986, p530-537. 


A self-adjustment technique based on performance 
scheduling is applied to a robot joint controller. The 
technique allows a user to specify the desired time re- 
sponse of a joint to a step input. Using an optimization 
search routine the robot controller modifies its gain 
settings until its joint response matches the reference 
response. The adjustment technique has been tested 
on the wrist rotation joint of an industrial robot using a 
joint controller excitation and examination procedure 
previously developed at the National Bureau of Stand- 
ards. The results indicate that the technique does 
permit the robot controller to modify joint response to 
match a user-specified desired performance. 


128,772 


PB91-158576 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Application of the Joint Excitation Gear Adjust- 
ment Technique to Low Frequencies and Heavy 
Robot Joints. 

Final rept. 

N. G. Dagalakis, and D. R. Myers. 1987, 11p 
Contract N00014-83-K-0236 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Proceedings of SME Conference on Robots, 
Chicago, IL., April + 30- 1987, p17-43-17-54. 


Previous work has demonstrated the use of the robot 
joint excitation technique and coherence analysis to 
adjust robot joint gears of light links for maximum pre- 
cision. Band limited random joint motions are induced 
and the response of the link is monitored by one or 
more accelerometers. The gears are adjusted to mini- 
mize the effect of nonlinearities caused by backlash or 
tight meshing. The application of the technique to low 
frequencies and to heavy robot joints is examined. Ex- 
perimental results are given from several robot adjust- 
ment tests as one recommendation for the easiest way 
to use this technique. 
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PB91-159194 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Automated Production Technology Div. 


Design and Implementation of a Five-Axis Robotic 
Micromanipulator for inserting Parte into Precision 


Final rept. 
A. H. Slocum, L. Greenspan, and J. P. Peris. 1988, 


9p 
Pub. in International Jni. of Machine Tools and Manu- 
facture 28, n2 p131-139 1988. 


The design, construction, and testing of a five-axis mi- 
cromanipulator is described. It is designed to be at- 
tached to the end of a machine tool tending robot and 
to insert a part into a collet which is only 0.1 - 0.2 mm 
(.004 - .008 in) larger in diameter than the part; thus 
compensating for robot positioning errors. The micro- 
manipulator weighs 22N (5 Ibs) and is 64mm (2.5 in) 
thick and 127mm (5 in) square with two linear axes 
with + /- 3mm (0.13 in) of travel, two angular axes with 
+/-4 angular degrees of motion, and one Enews 
degree of freedom with + /-25 mm(1.0 in) of travel. F 
draulic actuators, with 6.9 MPa (1000 psi) fluid, pr 
2700 N (600lbs) of force along the linear axes, and 68 
N-m (600 in-lbs) of torque about angular axes. Repea- 
tability of the device is .013mm (.0005 in). 
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N91-15425/2/GAR 
Old Dominion Univ., Norfolk, VA. 


PC A05/MF A01 


y’ 
Progress Report, 1 Nov. 1989 - 30 Apr. 
— Dec 90, 92p NAS 1.26: 182087, NASA- 
CR-182087 
Contracts NAG1-716, NAG1-1056 


Dynamic systems that were once controlled by analog 
Circuits are now controlled by digital computers. Pre- 
sented is a comparison of the digital controllers pres- 
ently used with magnetic suspension and balance sys- 
tems. The overall responses of the systems are com- 
pared using a computer simulation of the magnetic 
suspension and balance system and the digital con- 
trollers. The comparisons include responses to both 
simulated force and position inputs. A preferred digital 
controller is determined from the simulated responses. 


128,775 

PB91-158675 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Automated Production Technology Div. 

Using Surface Roughness as a Wear Criterion in 
High-Speed Steel End-Milling. 

Final rept. 

L. Evans. 1986, 6p 

Pub. in Proceedings of North American Manufacturing 
Research Conference (14th), Minneapolis, MN., May 
28-30, 1986, p177-182. 


At the present time, there is no good quantitative wear- 
out criterion that relates wear on the tool to the fitness 
of the tool for use in machining, and therefore no 

one for tool wear testing. A criterion based on flank 
wear is commonly used but not universally accepted 
because it provides no indication of other kinds of 
wear occurring on the tool, and little information about 
the surface finish or dimensions of the machined part. 
It is important to choose a criterion related to the work- 
piece, since it is the quality of the part that matters. In 
the study, a wear-out criterion based on surface rough- 
ness is chosen and high-speed steel end-milling tests 
performed in order to judge the usefulness of the crite- 
rion. These tests do not monitor surface roughness in- 
process; two indirect methods, feed force and cutting 
power, are studied as potential techniques to detect 
when a tool can no longer produce parts with a quality 
surface finish. 
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Kinematic Couplings for Precision Fixturing. Part 
. Experimental Determination of Repeatability 

and Stiffness. 

Final rept. 

A. H. Slocum, and A. Donmez. 1988, 8p 
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Pub. in Precision Engineering 10, n3 p115-122 Jul 88. 
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J. Arvidsson. 1991, 80p 


. Where solutions 
obtained, numerical solution methods were used. 
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oeffizienten fuer 
Rolienden K: Viskoelastischer Waizen (Fre- 
quency Coefficients for Rolling 
Contact ). 

G. Wang, and K. Knothe. Apr 90, 48p ILR-MITT- 
241(1990), ETN-91 -98501 
Text in German. 


A process for the calculation of nonstationary roiling 
control of viscoelastic rollers is deveioped for a tempo- 
the stress in con- 
of the nonstationary 
rolling contact are represented as numerical results. It 
was determined that the rolling velocity, as in station- 
ary contact problems, exerted an important influence 
on the rolling process, ngs tence sme nae aye 
ficients. The ter the constant reference slip, the 
smaller the i uence of the pep omer bb hyantes al 
ficients. This is in agreement with elastic problem re- 
sults. The nonstationary ee 
a ean is only one of the tem- 
porary periodical variable effects. It is to be expected 
that (similar to three dimensional pure elastical case) 
the C22 frequency responses progress just like the 
C11 frequency responses, so that one has to use by 
approximation the C11 frequency responses, instead 
of the C22 frequency responses. 


128,780 
PB91-160077/GAR PC E07/MF E07 
Lund Inst. of Tech. (Sweden). Machine Elements Div. 


June 1,1991 149 





MANUFACTURING TECHNOLOGY 
Tribology 


Fiat Spiral Groove Thrust Bearing. 
G. Broman. 1991, 78p 


A finite element program for the calculation of the true 

essure distribution in the flat spiral groove thrust 

has been developed. finite element 

method has been found to be very suitable for the 

analysis of the bearing in question. A study of the as- 

of cavitation within the individual grooves has 

, and a new design of the ing pro- 

, making the bearing performance independent 

of the mostly unknown cavitation pressure, even with 

small numbers of grooves. Using the new design, the 

performance of the flat spiral groove thrust bearing 

i numbers of grooves can be kept close to 

the performance with large numbers of grooves. Re- 

sults valid even for numbers of grooves have 

been presented. The relative power loss of the flat 

— groove thrust bearing has been found to be very 

low compared to, for example, the sector-shaped tilt- 

ing pad thrust bearing. The flat spiral groove thrust 

must be considered an attractive alternative to 

tilting Dad t thrust bearings, and also to hydrostatic 

thrust bearings, since no external high pressure oil 

supply is required as is the case for the hydrostatic 
bearing. 


128,781 


PB91-160093/GAR PC E06/MF E06 
Lund Inst. of Tech. vt Machine Elements Div. 
Design of Roller Bearings. 
L. Floberg. 1990, 16p 


In the first spherical bearings the rollers were guided 
= bey inner ring. That design is from 1918. The rollers 
ly guided, with defined locations and a lubri- 
pe im between them and the single roller support- 
er. Today a new principle is used. The two rows of roll- 
ers are guided separately by two steel plate supporters 
in order to get distance between the rollers. In practice 
this new bearing design has led to wear between the 
rollers and the roller supporters instead of lubrication. 
The rollers are assumed to maintain themselves in a 
correct orbit. This can be a correct assumption at low 
and normal loads. At heavy loads, however, this type 
of roller supporter gives rise to problems. If a roller 
heads out of the bearing at high loads, it will be more 
deformed at the end located at the side of the bearing 
than along the remainder of its length. At the side of 
the bearing, the radius of the outer ring is smaller, the 
radius of the inner ring is smaller and the roller diame- 
ter smaller due to deformation. The orbital speed 
roller at the outside end will then decrease and 

the roller will head even more out of the bearing. 


General 
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PB91-161323/GAR PC A07/MF A01 
Surface Combustion, inc., Maumee, OH. 
of Ceramic Radiant Tube —— System. 

Topical Report, March-Septembe: 
T. J. Kuhn, J. M. O’Brien, and T. J. "schuitr Nov 90, 
144p REPT-1357, GRI-90/0319 
Contract GRI-5088-235-1726 
Sponsored by Gas Research Inst., Chicago, IL. 


Questions concerning the feasibility and performance 
of a gas-fired ceramic radiant tube heating system to 
heat a 2350F vacuum chamber were answered in a 
test program. Permeability tests run up to 2250F on 
reaction bonded SiC showed the material to be sub- 
stantially impermeable to gas exchange with the fur- 
nace environment. An upper limit of flue $8 leakage 
was placed at 3.8 x 10 to the power of -8 SCFH per 
square inch of tube surface. The thermal efficiency of 
the tube/burner systems was found to range from 
75% to 65% as the furnace temperature ranged from 
1500F to 2350F. SiC radiant tubes were exposed to 
thermal gradients and mechanical ioading at least as 
severe as those expected in industrial applications. No 
indication of tube failure resulting from these condi- 
tions were indicated. Tube failures were seen at the 
closed end of some tubes as a result of overheating. 
Solutions — burner design and operation were 
identified. developed concept of horizontal tube 
mounting sealing was successfully tested. 


150 VOL. 91, No. 11 


Raiieeerminie 
MATERIALS SCIENCES 


Adhesives & Sealants 


128,783 
AD-A229 600/2/GAR PC A04/MF A01 
Martin Marietta Labs., Baltimore, MD. 
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Tem lhesive Systems. 

85-31 86. 


perature 
Annual rept. 1 
D. K. Shaffer, H. M. Clearfield, and J. S. Ahearn. Sep 
t no. MML-TR-86-76C 


86, 52p Re 
Contract N00014-85-C-0804 


The structural and bonding properties of Ti-6A1-4V ad- 
herends, red me te by chromic acid anodization (CAA), 
were studied as a function of exposure in high-temper- 
ature environments such as vacuum, air, boiling and 
pressurized water, and steam. Subsequent to the envi- 
ronmental exposure, bonds were produced and the 
adhesive tensile strengths measured. Long-term expo- 
sure to high temperature, dry environments did not 
cause structural changes to the adherend oxide but 
did result in poor bond strength. The failure mode in 
these cases was within the oxide, which was apparent- 
ly weakened by the me pate by the exposure. The 
water- and steam-exposed oxides underwent a transi- 
tion from amorphous to crystalline TiO2 (with an ac- 
companying change in oxide morphology); however, 
bond strength was maintained for moderate exposures 
at T 300 deg C. For exposure at T-300 deg C, 

strength was degraded severely. The latter result can 
be explained by . lack of porosity in the transformed 
oxide. SEM and XPS measurements were made on 
debonded surfaces to determine the loci of failure. The 
results from investigations of two alternative adherend 
surface preparation, i.e., anodization in sodium hydrox- 
ide (for Ti-6AI-4V) and the application of an Al alkoxide 
primer (for Al 2024), are also reported. (TTL) 
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OH. 
Characterization of low density carbon foams by 
x-ray ——— tomography (CT) and ion microto- 


eg gee MT). 

W. E. Moddeman, D. P. Kramer, D. W. Firisch, P. D. 

Trainer, and R. N. Yancy. 1990, 19p MLM-3673(OP), 

CONF-901 105-64 

Contract AC04-88DP43495 

Fall meeting of the Materials Research Society, 

Boston, MA (USA), 24 Nov - 1 os 1990. Sponsored 
by Department of Energy, Washi n, DC. 

Portions of this document are il agile in microfiche 

products. 


Two NDT techniques were used to characterize low- 
density, microcellular, carbon foams fabricated from a 
salt replica process. The two techniques are x-ray 
computed tomography (CT) and ion microtomography 
(IMT); data are presented on carbon foams that con- 
tain high-density regions. The data show that densities 
which differ by <10% are easily observable for these 
low density (< 100 mg/cm(sup 3)) materials. The data 
reveal that the carbon foams produced by this replica 
process have small density variations; the density 
being (approximately)30% greater at the outer edges 
than when compared to the interior of the foam. In ad- 
dition, the density gradient is found to be rather sharp, 
that is the density drops-off rapidly from the outer 
edges to a uniform one in the interior of the foam. This 
edge build-up in carbon density was explained in terms 
of polymer concentrating on the foam exterior during 
drying which immediately followed a polymer infusion 
processing step. Supporting analytical data from other 
techniques show the foam material to be >99.9% 
carbon. 4 refs., 7 figs., 1 tab. 
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ifferent CH4-H2 Gas Compositions on 
Growth of Diamond Grown by 
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Hot Filament eo. 
Final rept. 

E. N. Farabaugh, and A. Feldman. 1990, 6p 

Pub. in Materials Research Society Symposium Pro- 
ceedings, v162 p127-132 1990. 


Diamond films have been grown on single crystal Si 
and polycrystalline mullite substrates by hot filament 
chemical vapor deposition. Both substrates offer a 
good thermal expansion match with diamond. Gas 
mixture ratios of CH4:H2 ranged from 0.1-1.0%. The 
remaining N parameters were: substrate tem- 
perature, 750C; filament temperature, 1800C; gas 
pressure, 5000 Pa; gas flow rate, 52 sccm except for 
the 0.1% CH4:H2 ratio nin which the flow 
rate was 120 sccm. Film thicknesses were determined 
from cross sectional SEM micrographs. The average 
growth rates on the mullite increased nearly linearly 
with increasing CH4 gas fraction, ranging from 0.05 mi- 
crometers/hr to 0.21 micrometers/hr. Growth rates on 
the Si substrates were — tly lower for identical 

mye conditions. Surface SEM micrographs revealed 

that the rougness of the films decreased with increas- 
ing CH4 gas fraction during deposition. X-ray diffrac- 
tion patterns showed that talline grain size in the 
films decreased with increasing CH4 gas fraction. No 
preferred crystallographic orientation was seen in the 
diffraction patterns. 
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Processing Science of Advanced Ceramics. Mate- 
rials Research Society Symposium Proceedings. 
Volume 155. 

Final rept. 15 Apr-14 Oct 89. 

|. A. Aksay, G. L. McVay, and D. R. Ulrich. Sep 90, 
406p AFOSR-TR-90-1057 

Contract AFOSR-89-0360 


Advanced ceramics and ceramic matrix composites 
play an increasingly important role in complex systems 
for structural, electronic, magnetic, and optical applica- 
tions. This trend is expected to continue along with a 
specific goal to tailor composites that display spatial 
resolution in the micrometer and nanometer range. 
The fabrication techniques being used range from con- 
solidation “ submicron-sized powders to vapor phase 
deposition. The objective of this symposium was to 
review the progress made in the field and to identify 
the remaining critical issues to be solved through inno- 
vative processing approaches to improve the proper- 
ties and reliability of advanced ceramics. In addition, 
this symposium was intended to complement the 
series of MRS symposia on Better Ceramics Through 
Chemistry from a physics and engineering point of 
view: powder synthesis and colloidial processing; sol- 
gel processing and ceramic/polymer composites; sol- 
gel processing of thin films and electronic ceramics; 
plasma-assisted processing and novel composites; 
fiber and whisker-reinforced composits. (ttl) 
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N. T. > Oct 90, 20p PNL-SA-18470, CONF- 
901008. 

paeeng AC06-76RL01830 

Fall meeting of the Minerals, Metals and Materials So- 
ciety on physical metallurgy and materials in conjunc- 
tion with materials week and the material applications 
and services exposition, Detroit, Mi (USA), 7-11 Oct 
ee by Department of Energy, Washing- 
ton, 


With the increasing use of ceramic materials in many 
industrial areas, applied metallographic sample prepa- 
ration techniques are used to produce true microstruc- 
tural detail in ceramic materials. Due to the extreme 
hardness, porosity and brittleness of ceramic materi- 
als, improper ceramic preparation techniques tend to 
cause intergranular relief, grain plucking, grain fractur- 





ing, or other undesirable effects. Because of these in- 
herent characteristics, care must be taken in the prep- 
aration of ceramic material. For example, defects such 
as Sioning wep of the n can be initiated during the 
——— can also occur if improper mount- 

ng procedures are used. Pullout of 


Sommneien To whe ene amr pet a ape mi- 
crostructure, the metallographer must not only preform 
each step of sample preparation accurately, but must 
also have a clear understanding of the intended pur- 
iv ee ag a cane 
refs., Ss. 
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International conference on frontiers of electron mi- 
croscopy, Oak Brook, IL (USA), 21-24 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
tester of this document are illegible in microfiche 
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Hot-stage high voltage electron microscopy (HVEM) 
combined with high resolution electron microscopy 
(HREM) has been employed to study the microstruc- 
tural evolution during in-situ decomposition of thin 
Mg(OH)(sub 2) flakes and during early stage sintering 
of the resultant nanocomposite. The decomposition 
reaction is known to be pseudomorphic and topotactic, 
resulting in a regular composite of highly nearly cubic 
M is interspersed with a ———— Y 
volume of pores. This structures was chara as 
selected area and optical diffraction techniques as 
as by HREM, depending on its microstructural scale. 
Immediately after decom and in the early 
stages of sintering the fine scale and regular, 
nature of the microstructure gave rise to 
fuse small angle diffraction rings that could be used as 
a measure of ee in-situ heating in the 
temperature range 350--900(degree)C. Consistent 
result were obtained from electron diffraction, optical 
diffraction and Fourier transforms of digitized images. 
These measurements were complementary of direct 
imaging by HREM or conventional imaging techniques. 
27 refs., 14 figs. 
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K. A. ter and R. J. Wolf. Dec 90, 26p WSRC- 
TR-90-156-Rev.1 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Metal hydrides are for hydrogen/tritium storage and 
handling. Examples of such metals and metal alloys 
include Py (Pd) and lanthanum-nickel-alumi- 
num (LaNiAl). These materials have the unique eta ty- 
ties of being hydrogen/tritium “sponges”. (1) Metal 
drides enormous quantities of hydrogen/triti 
um, where the hydrogen density is much barony on than in 
liquid hydrogen. There is a unique proble' it devel- 
ops in tritium st , mainly due to its radioactive 
decay into helium. lelium is inert (i.e., non-reactive 
due to its closed shell electronic structure) and tends 
to remain in the hydride once it forms there. A clear 
understanding of such a phenomenon (and how to 
minimize it and possibly get rid of it) is the foundation 
of our current work. Our main focus is to fundamentally 
understand hydrogen/tritium behavior and interactions 
in these metals, so that we can design better and more 
efficient tritium handling materials and facilities. As a 
by-product of this work, we will able to apply our state- 
of-the-art techniques to study other F poorer involving 
drogen/tritium and helium in SRS materials. Exam- 
waa include hydrogen and helium interactions in lithi- 
um-aluminum reactor targets, tritium reservoirs, and 
stainless steel reactor tanks. 2 tabs., 4 figs., 10 refs. 
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Tusa. apunuises ts Danae NJ (USA), 1-5 Oct 
oll by Department of Energy, Washing- 


In this paper we present an overview and assessment 
of the use al echniques, primarily Raman scatter- 
ing, for analyzing the composition stoichiometry of 

metal-oxide ceramics. Raman scattering 
ing the rygen sechomety of somo metal de me 


sie thet quain aise effects we comhdered ance ek 
ultrafine grain sizes can produce large shi and 
broadening of the Raman spectrum. 18 refs., 4 figs. 
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Measurements of grain boundary properties in 


Lay nar? egy ine ceramics. 
Y. M. Chiang, |. P. Smyth, C. D. Terwilliger, W. T. 


Perrin and J. A. Eastman. Nov 90, 17p CONF- 
— W-31109-ENG-38, Grant N00014-85-K- 


Acta Metallurgica conference on materials with ultra- 
fine y monet Atlantic City, NJ (USA), 1-5 Oct 
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hess te ag of na talline ceramics prepared by a 
Sonaion chemical and vapor 


pen an a unique opportunity for the determina- 
tion grain boundary properties by “bulk” thermody- 
namic methods. In this paper we discuss results from 


Structural studies have shown that Nicalon consists of 
well-ordered cubic ((beta) or 3C polytype) SiC grains 
separated by a very thin grain boundary layer (<1 nm 
thick) containing the —_ The physical properties 
and chemical reactivity of these fibers are distinctly dif- 
ferent from that of bulk silicon carbide. Direct measure- 
ment of the alloy composition and analysis of the mi- 
crostructure has allowed the dissolution reaction to be 
identified and a lower limit for the SiC activity in the 
nanocrystalline form to be determined. A second 
method of measuring grain bou properties we 
have investigated for nanocrystalline Si and TiO(sub 2) 
is high temperature calorimetry. In appropriate sam- 
ples the grain boundary enthalpy can be measured 
through the heat evoived during grain growth. Prelimi- 

nary results on nanocrystalline Si prepared by the re- 
crystallization of amorphous evaporated films and on 
TiO(sub 2) condensed from the vapor phase are dis- 
cussed. 29 refs., 3 figs., 1 tab. 
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1991, 17p CONF-901273-1 

Contract FG03-85SF 15927 
Materials Research Society meeti 
(USA), Dec 1990. nmsored by 
Energy, Washington, 

Portions of this document are illegible in microfiche 
products 


Thin films of indium oxide, In(sub 2)O(sub 3) (4000 
(Angstrom)), deposited on commercially available 
In(sub 2)O(sub 3): Sn (ITO)/glass by rf sputtering, 
have been examined for potential application as a 
counter-electrode material in an_ electrochromic 
device, based on their chemical, structural, and optical 
properties. Cyclic voltammetry experiments showed 
that mobile lithium ions can be inserted (chemical re- 
duction) and removed (chemical oxidation) from the 
host structure of indium oxide. Coulometric titrations 
showed that the films exhibited a hysteresis behavior 
for the injection and removal of lithium ions in Li(sub 
x)In(sub 2)O(sub 3) (x=0-0.23). Structural investiga- 
tions of the indium oxide films, utilizing electron diffrac- 
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tion techniques, indicated that 
with a crystalite size of 175 
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Thin film amorphous electrolytes with compositions 
xLi(sub 2)O: ySiO(sub 2):zP(sub 2) 5) were de» 
posited by si and dual source rf 

tering and their iti pees 

and ion beam techniques. Fame conning but no Si 
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eee of mainly orthophosphate and some 
phosphate anions, whereas single — 
fine. pred te and P were evidently composed of 
possible cyclic and extended network 
structures. Films with Si/P> 1 appeared to contain two 
or more amorphous phases. In the range of composi- 
tions investigated, the lithium ion conductivity depe' 
mainly on the lithium ion mobility which is sensitive to 
the structure of the films. An open circuit voltage from 
1 to 3 V measured between rom vey my contacts on 
the electrolyte thin films suggest that the films might 
be electrets. 18 refs., 5 figs., 2 tabs. 
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In analyzing the composition of high (Tc) supercon- 
ducting materials using heavy-ion RBS we discovered 
that the electronic excitation of the target caused 
—s to occur. To study this effect we made superlat- 

structures of alternating thin layers of Ba(sub 
2yYCutsub 3)O(sub 6 +x) and BaF(sub 2). At this point 
in the process some mixing has occurred, but the indi- 
vidual layers are still visible. However, as the bombard- 
ment continued the layers were mixed together. It may 
well be that one can use this phenomenon to produce 
high (Tc) materials with a wide range of compositions. 
in this report, we discuss modifications to the high (Tc) 
superconductors and the subsequent analysis. 10 figs. 
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Nb(sub koryu chodendo senzai no kaihatsu. 
1. Sokal denryu mitsudo kojoho no kento. (Devel- 
opment of Nb(sub 3)Sn AC superconductor. part 1. 
Attempt for high J(sub c)). 
S. Akita, T. Tanaka, Y. Kubota, K. Yasohama, and H. 
Kobayashi. May 90, 57p CRIE-T-89051 

In Japanese. 
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This paper described the development of Nb (sub 3) 
Sn superconducting wire for ac service. Wires are 
manufactured by the internal diffusion method, that is, 
by embedding many Nb filaments into Cu matrix, by 
drawing them to predetermined diameter, by plating Sn 
on the outside and then by diffusing Sn into inner part 
of wires through heat treatment to form Nb (sub 3) Sn. 
Critical current J (sub c) at 4.2K and magnetic flux den- 
sity of 2T was 10 (sup 10) A/m (sup 2) at the diameter 
of 0.1 micron or more, indicating that this value is 
1,000 times larger than that of Cu conductor. But finer 
filament of 0.05 micron resulted J (sub c) of 1/5 be- 
cause the diffusion of Sn is not sufficient and the 
formed amount of Nb (sub 3) Sn was fewer. When the 
internal diffusion method where Sn is embedded from 
the begining into Cu/Nb composite wires, and drawing 
and heat treatment were carried out, J (sub c) in- 
creased two times or more. The ac loss of wire of 0.6 
micron diameter was 10 kJ/m (sup 3) per cycle at 
magnetic field amplitude of 1T, that is, 40% of Cu con- 
ductor. The ac loss is three times higher than the theo- 
retical value and much finer wires of circular cross sec- 
tion are required. 6 refs., 26 figs., 7 tabs. 
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Photochemical reactions induced in gas phase organ- 
ometallic compounds hold a major role in laser spec- 
troscopy investigations as these molecules are — 
tive precursors for laser chemical vapour 
processes. This paper describes an experiment in 
which visible and near-UV photolysis of tetrameth 
Sn(CH/sub 3)/sub 4/ and tetramethyisilane Si( H/ 


152 VOL. 91, No. 11 


sub 3/)sub 4/ was studied by dye laser and XeC! ex- 
cimer laser induced act ea ionization time-of- 
flight mass 
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DE91744367/GAR PC A03/MF A01 
ENEA, Frascati pos Centro Ricerche Energia. 
CARS a photochemical reactor for 
IR laser induced production of Si and Si/sub 3/N/ 


sub 4/ powders. 

R. Fantoni, F. Bijnen, N. Djuric, and S. Piccirillo. Sep 
90, 37p ENEA-RT-TIB-89-62, RT/TIB-89-62 
Published on Laser Chemistry. 

U.S. Sales Only. 


With the aim of producing high quality ceramics, a low 
power (up to 50 W) CW carbon dioxide laser, tuned at 
944.19 cm/sup minus 1/, was focused in a flow reac- 
tor to produce Si and Si/sub 3/N/sub 4/ ultrafine pow- 
ders from SiH/sub 4/ and SiH/sub 4/-NH/sub 3/ mix- 
tures. Among possible on-line optical diagnostics, two 
different Coherent Antistokes Raman Scattering 
(CARS) techniques were used to monitor the excita- 
tion process and measure average reaction tempera- 
tures in collinear geometry. Results obtained at the 
threshold for SiH/sub 4/ dissociation were in agree- 
ment with previous data on se pyrolysis in a 
thermal process. For the SiH/sub 4/-NH/sub 3/ reac- 
tion, the difficulty in obtaining stoichiometric Si/sub 3/ 
N/sub 4/ was related to the cooling effect of a large 
NH/sub 3/addition to the SiH/sub 4/ warmed up in the 
laser absorption. 


128,800 

DE91744368/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 
Coherent antistokes Raman scattering instrument 
for diagnostics of laser induced processes. 

R. Engein, R. — and G. Sctina. 1989, 38p 
ETDE-IT-90. 

U.S. Sales Only 


A non-intrusive diagnostic system is described which 
permits simultaneous measurement of number density 
and temperature of smali molecules in hostile environ- 
ments such as photochemical reactors where laser in- 
duced process occur. This system is formed by a fre- 
quency-doubled Nd:YAG laser which is partially used 
to excite a broadband dye laser. The system utilizes a 
collinear beam arrangement, the signals are detected 
with an intensified photodiode array after proper filter- 
ing and wavelength separation through a 60 degree 
prism and a monochromator . Calibration measure- 
ments were performed on small molecules involved in 
the IR laser induced photosynthesis of ceramic pow- 
ders. The effect of non-resonant background in 
number density measurements due to carrier gasses 
used in flow reactors was carefully investigated in cell 
experiments. The strong temperature dependence of 
the envelope of the vibrorotational Raman active 
band, detected under rather low resolution, was dem- 
onstrated in band contour calculations performed in 
hydrocarbons. 


128,801 
DE91744406/GAR PC A03/MF A01 
a Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 
Visible and near-UV laser multiphon ionization 
= — of tetramethyitin and tetra- 


Hae Laroprete, ete, "E. Borsella, and S. Fontana. May 90, 
ry Fee -RT-TIB-89-57, RT/TIB-89-57 
Sales Only. 


Visible and near-ultraviolet photolysis of tetramethyitin 
Sn(CH/sub 3/)/sub 4/ and tetramethyisilane Si(CH/ 
sub 3/)/sub 4/ was studied by dye laser and XeCl ex- 
cimer laser induced multiphoton ionization time-of- 
flight mass spectroscopy. In the case of tetramethyltin, 
a Strong dissociative channel leading to Sn atoms, res- 
onantly ionized by 1R+1 and 2R+1 processes, was 
accompanied by non-resonant production of Sn/sup 
plus/ and CH/sub plus, sub 3/, likely fragments of a 
heavier Sn(CH/sub 3/)/sup plus, sub 3/ ion. After te- 
tramethylsilane excitation, Si(CH/sub 3/)/sup plus, 
sub 3/ was detected whose fragmentation contributed 
Si/sup plus/ ions; also in this case a parallel dissocia- 
tive channel leading to Si atoms was identified. Excita- 
tion of tetramethyisilane at nm evidenced the 
tendency towards C-H rather than Si-C bond dissocia- 
tion, which confirmed the suitability of this compound 
as precursor for SiC film deposition. 
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DE91744426/GAR PC A03/MF A01 


Ente Nazionale per |’ re Elettrica, — bmw ). 
research on the beha 


Experimental iV cap 
faye insulator strings with failed units (ENEL, 


Progress rept. ’ 
R. Bonzano, M. Ricca, E. Garbagnati, G. Marrone, 
and A. Pigini. Dec 89, 19p ENEL-410-107-1 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Electric, mechanical, or environmental stresses, as 
well as vandalism, can cause porcelain or glass insula- 
tor string units to fail during service. This paper pre- 
sents the results of research aimed at assessing the 
influence of failed units on the performance of glass 
cap and pin insulator strings. Special attention is de- 
voted to 420kV overhead line configurations. After- 
wards, a Statistical roach is used to determine the 
situations of dama strings that can jeopardize the 
service reliability of the line and therefore require the 
implementation of maintenance works. Finally, live line 
maintenence was considered, with reference to the 
practice applied in Italy in which operators remain at 

‘ound potential while using suitable insulating tools. 

‘aking into account the safety conditions defined by 
the ific recommendations, an assessment is 
made of the highest number of failed insulators (in a 
string) that would permit live line maintenance works. 


128,803 

PB91-158600 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Near Net Shape Forming of Ceramics. 

Final rept. 

S. J. Dapkunas, and A. L. Dragoo. 1987, 13p 

Pub. in Proceedings of ASME Winter Annual Meeting 
Interdisciplinary Issues in Materials Processing and 
— Boston, MA., December 13-18, 1987, 
p19-31. 


The widespread use of advanced ceramics requires 
the development of reliable, economic, reproducible 
manufacturing. Near net shape forming is required to 
achieve these aes npn goals and the many 
types of these forming a offer a variety of 
benefits for specific appications. Itimately the devel- 
opment of intelligent processing systems is required. 
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PB91-158774 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

National Bureau of Standards-American Ceramic 
Society Phase Diagram Data Program. 

Final rept. 

J. W. Hastie. 1987, 5p 

Pub. in Proceedings of International CODATA Confer- 
ence (10th), Computer Handling and Dissemination of 
- Ottawa, Canada, July 14-17, 1986, p179-183 


In recent years the National Bureau of Standards- 
American Ceramic Society phase diagram data pro- 
gram has made increased use of computers in han- 
dling and disseminating the data. Computers play a 
key role in many areas, such as: literature retrieval, bib- 
liographic file development, phase diagram editing, 
coupled hemical-phase diagram evaluation, 
isothermal sectioning, multi-dimensional representa- 
tion, and model predictions. Preparation of hard-copy 
compilations of phase diagrams, together with biblio- 
graphic and critical evaluation information, is also fa- 
cilitated using the computer stored data. A discussion 
is given of the current status and future directions of 
the recently expanded program. 
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PB91-158840 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Building Materials Div. 

Towards Computer-Based Microstructure Models 
for Cement-Based Systems. 

Final rept. 

H. M. Jennings. 1987, 10p 

Pub. in Materials Research Society Symposium Pro- 
ceedings, v85 p291-300 1987. 


Aspects of a computer model for cement-based sys- 
tems is described. It can incorporate separately many 
assumptions in the form of sub-models. Two different 





types of sub-model are described, one that represents 

characteristics of the system and one that 
sums individual contributions to particular characteris- 
tics of the system. The core of the overall model is a 
file of numbers representing the microstructure. The 
file is operated on to simulate hydration and the devel- 
opment of bulk properties. 
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PB91-159277 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Tensile Noma Behavior of Structural Ceramics. 
Final r 

S. M. Wiederhorn, L. Chuck, and T. J. Chuang. 1986, 


20p 

Pub. in Proceedings of Automotice Technology Devel- 

opment an Cone Coordination Meeting (24th), 
1., October 27, 1986, 20p. 


The paper describes an inexpensive method of study- 
ing tensile creep of ceramic materials up to tempera- 
tures of 1500C. The technique used self aligning test 
fixtures, and simple grinding procedures for specimen 
eS, Results suggest that tensile testing can 

carried out with almost the same ease and cost as 
flexural testing. Since the tensile test configuration re- 
sults in a simple state of stress, data from tensile test- 
ing can be used to understand creep behavior in more 
complex states of mechanical loading. Following the 
line of reasoning, data presented in the paper are 
being used to predict the creep behavior and state of 
stress in flexural bars of siliconized, silicon 
subjected to creep at elevated temperatures. 
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AD-A229 588/9/GAR PC A22/MF A03 
Materials Research Society, Beye PA. 

In-Situ ——- Selective Area Deposition and 
— Material — Society Symposium 


HA peony phe lume 1 

Final rept. 22 Nov 89-21 eo 90. 

J. B. Ballance, A. F. Bernhardt, J. G. Black, and R. 
Rosenberg. 21 Nov 90, 518p AFOSR-TR-90-1058 
Contract AFOSR-90-0081 


The MRS symposium on In-Situ Patterning: Selective 
Area Deposition and Etching brought together a wide 
selection of microfabrication technologies and detailed 
studies of their enabling mechanisms. The common 
thread through the invited and contributed papers is 
the chemical and/or physical alteration of surfaces by 
the actions of ion, electron, or photon e . The ap- 
plications ranged from state-of-the-art | raphic 
techniques, to direct processing of semiconductor sur- 
faces, aiming to obviate lithography in device fabrica- 
tion. This direct processing encompasses patterned 
deposition of metallic conductors and insulating films, 
as well as local etching and doping of device struc- 
tures. The work demonstrated in this symposium 
led from the detailed atomic behavior of treated 
surfaces, to nuts-and-bolts packaging techniques for 
the high-density descendants of today’s printed circuit 
boards. (TTL) 
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AD-A229 747/1/GAR PC A03/MF A01 
Israel Inst. of Metals, Haifa. 

Laser and Electrochemical Studies of Metalliza- 
tions in Electronic Devices. 

Final rept. 1 Sep 88-31 Aug 89. 

J. Zahavi, and M. Rotel. Oct 90, 49p 504-591, 
WRDC-TR-90-4099, 

Grant AFOSR-86-0315 


Irradiation of a Pb/Sn coating with excimer laser at 
193nm with power density of 0.5 to 0.7 J/p/sq cm re- 
sulted in producing surface melting. Pb-rich particles 
were found before and after laser treatment. Increas- 

the laser energy level as well as pie the rep- 
etition rate resulted in decreasing the size of t par- 
ticles. Corrosion studies by potentiodynamic technique 
show that the corrosion potential changed in the noble 
direction when the repetition rate and laser energy 
were increased. The laser-treated area did not corr 
although the as-deposited adjacent area did. Corro- 
sion occurred by general mode corrosion while lead 
was preferentially dissolved. (ttl) 


GAR PC A03/MF A01 
Rensselaer Polytechnic Inst., Troy, NY 
enhanced of 


and evaporative processes in ultra thin 
Progress report, February 1, 1990-December 


He 1990. 
ap DOSER: Sujanani, and A. H. Liu. Dec 90, 
MERI \a0aeo 


Comend FG02-89ER14045 
Sponsored by Department of Energy, Washington, DC. 


The general objective is to determine the heat transfer 
characteristics of ——— ultra-thin films. The im- 
mediate objective is 


profile. The | parts: an image analyzing in- 
terferometer (IAI) and an i elli ‘er 
(IAE). An IAI was deslanda end need perry amenertee 
thickness profiles of an andes anti miincen te in the 

tact paps 2 Poo * co ly —s film _ Octane 
on an inclined, flat jate. —_ lum pro’ 

with ‘etical pr of the width of transition soon 


film. The effect of transport processes on the 
thickness profile agreed with previous theoretical 
models. We find that the convenience and efficiency of 
microcomputer enhanced video micr naturally 
leads to a better understanding of the tr: proc- 
esses in the contact line region. We also find that the 
processes of change-of-phase heat transfer and fluid 
flow in thin films are intrinsically connected because of 
their common nce on the intermolecular force 
field and gravity. The —— of an image analyzing 
ellipsometer (IAE) has been completed and the 
system is being built and evaluated. 2 figs. 
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DE91006135/GAR PC A03/MF A01 
EG and G Idaho, !nc., idaho Falls. 

Measurement of single particle temperature in 


plasma sprays. aS 

J. R. Fincke, W. D. Swank, P. P. Bolsaitis, and J. F. 
Elliott. 1990, 19p EGG-M-90196, CONF-9005183-4 
Contract ACO7-761D01570 

Symposium on rye | engineering sciences: micro/ 
macro studies of multiphase media (8th), Argonne, IL 
(USA), 9-11 May 1990. Sponsored by Department of 
Energy, Washington, DC. 


A measurement technique for simulta’ obtain- 
ing the size, velocity, temperature, and relative number 
density of particles entrained in ro temperature flow 
fields is described. In determining the particle tempera- 
ture from a two-color pyrometery technique, assump- 
tions about the relative spectral emissivity of the parti- 
cle are required. For situations in which the particle 
surface undergoes chemical reactions the assu — 
of grey body behavior is shown to introduce large Tem- 
perature measurement uncertainties. Results from iso- 
lated, laser heated, single particle measurements and 
in-flight data from the plasma spraying of WC-Co are 
presented. 10 refs., 5 figs. 
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N91-15390/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Thermal Barrier Coating Evaluation Needs. 

W. J. Brindley, and R. A. Miller. 1990, 9p NAS 
1.15:103708, E-5596, NASA-TM-103708 

Presented at the Conference on Nondestructive Eval- 
uation of Modern Ceramics, Columbus, OH, 9-12 Jul. 
1990; Cosponsored by American Ceramic Society and 
American iety of Nondestructive Testing. 


A 0.025 cm (0.010 in) thick thermal barrier coating 
(TBC) applied to turbine airfoils in a research gas tur- 
bine engine provided component temperature reduc- 
tions of up to 190 C. These impressive temperature 
reductions can allow increased engine operating tem- 
peratures and reduced component cooling to cant 
greater engine performance without sacrifici 
nent durability. The significant benefits of BCs are are 
well established in aircraft gas turbine engine applica- 
tions and their use is increasing. TBCs are also under 
intense development for use in the Low Heat Rejection 
— diesel engine currently being developed and are 
consideration for use in utility and marine _-_ 
turbines. However, to fully utilize the benefits of 
it is a to accurately characterize coating at- 
tributes that affect the insulation and coating <= 
The purpose there is to discuss areas in which nonde- 
structive evaluation can make significant contributions 
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to the further and full utilization of TBCs 


for aircraft gas turbine engines and low heat rejection 
diesel engines. 
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PAT-APPL-7-418 372/GAR PC 
National Aeronautics and 
Hampton, VA. Langley Research Center. 
Tissue Simulating Gel for Medical Research. 
— 
J. A. Companion. Filed 6 Oct 89, 10p N91- -13562/4 


A tissue simulating gel and a method for preparing the 
tissue simulating gel are disclosed. The tissue simulat- 
i is prepared by a process using water, gelatin, 
gylcol, end « cioes-fniting agua, In ontier ®> 

closely approximate the characteristics of the type of 
tissue being simulated, other material has been added 
to change the electrical, sound conducting, and wave 
scattering of the tissue simulating gel. The 
result of the entire process is a formulation that will not 
poe yeh ne og involved in hyperth- 
will mold Sacto gpenaia f 

lati not support or , iS OF 
ating gt nt support motor baclal rowhs o 
shape without a supporting shel and is non-hardening 
and non-drying. Substances were injected into the 
pecan f ly Sg emg 
as they could be injected into actual tissue, and the 


similar to human skin, making the tissue simulating gel 
easier to handle and contributing to its longevity. 
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Method of Growing Diamond Film on Substrates. 
Patent Application. 

A. A. Morrish, P. M. Natishan, and W. A. Carrington. 
Filed 30 Apr 90, 27p N91-14479/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The deposition of diamond on a substrate is enhanced 
by coating the substrate surface with a thin layer of 
carbon before deposition. Preferably, the substrate is 
scratched before being coated with diamond. The 
carbon layer may be formed by applying an oil coating 
to the substrate and then heating the substrate to car- 
bonize the coating, or by the evaporative deposition of 
carbon. 


128,815 

PAT-APPL-7-560 717/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, 

ee VA. a Research Center. 

Novel P: — — Powder, Coating, Adhe- 
e, 

Patent vacate 

T. L. St.Ciair, ond. D. J. Progar. Filed 31 Jul 90, 16p 

N91-13559/0 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


The invention is a polyimide prepared from 3,4’-oxy- 
dianiline (3,4’-ODA) and 4,4’-oxydiphthalic anhydride 
(ODPA), in 2-methoxyethy! ether (diglyme). The poly- 
mer was prepared in ultra high molecular weight and in 
a controlled molecular weight form which has a 2.5 
percent offset is stoichiometry (excess diamine) with a 
5.0 percent level of phthalic anhydride as an endcap. 
This controlled molecular weight form allows for great- 
ly improved processing of the polymer for moldings, 
adhesive bonding, and composite fabrication. The 
higher molecular weight version affords tougher films 
and coatings. The overall polymer structure groups in 
the dianhydride, the diamine, and a metal linkage in 
the diamine affords adequate flow properties for 
making this polymer useful as a molding powder, adhe- 
sive, and matrix resin. 
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PAT-APPL-7-567 025/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. yo Research Center. 
Polymer/Riblet Combination for Hydrodynamic 
Skin Friction Reduction. 

Patent Application. 

D. M. Bushnell, and J. C. Reed. Filed 14 Aug 90, 12p 
N91-13558/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process is disclosed for reducing skin friction and 
inhibiting the effects of liquid turbulence in a system 
involving the flow of a liquid along the surface of a 
body, @.g., a marine vehicle. This process includes in- 
jecting a drag reducing polymer into the valleys of ad- 
jacent, evenly spaced, longitudinal grooves extending 
along the length of the surface of the body, so that the 
rate of diffusion of the polymer from individual grooves 
into the liquid flow is predictably controlled by the 
groove dimensions. When the polymer has diffused 
over the tips of the grooves into the near wall region of 
the boundary layer, the polymer effectively reduces 
the turbulent skin friction. A substantial drag reducing 
effect is achieved with less polymer than must be used 
to a skin friction when the surface of the body is 
smooth. 
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PAT-APPL-7-568 128/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Preparation of Polyimides from Bis(N-lsoprenyl)S 
of Aryl Diamides. 

Patent Application. 

J. G. Smith, and R. M. Ottenbrite. Filed 16 Aug 90, 
15p N91-13560/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process and polyimide product formed by the reac- 
tion of a bismaleimide with a bis(amidediene) is dis- 
closed wherein the bis(amidediene) is formed by react- 
ing an excess of an acid chloride with 1,4-N,N’-diiso- 
prenyl 2,3,5,6-tetramethy1 benzene. 
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PAT-APPL-7-589 571/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Methyl Su! ed imides Containing Carbon- 
and Ether Connecting Groups. 

tent Application. 
P. M. Hergenrother, and S. J. Havens. Filed 28 Sep 
90, 19p N91-13561/6 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Polyimides were prepared from the reaction of aromat- 
ic dianhydrides with novel aromatic diamines having 
carbonyl and ether groups connecting aromatic rings 
containing pendant methyl groups. The methyl substit- 
uent polyimides exhibit good solubility and form tough, 
strong films. Upon exposure to ultraviolet irradiation 
and/or heat, the methyl substituted polyimides cross- 
link to become insoluble. 
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PAT-APPL-7-636 152/GAR PC NO3/MF A01 
Agricultural Research Service, Ne aagre og DC. 
Hydrophobic Chitosan-Lauric Acid Films and 
Method of Preparation. 

Patent Application. 

D. W. S. Wong, A. G. Pittman, and F. A. Gastineau. 
Filed 31 Dec 90, 20p PB91-155655 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to compositions having low 
water vapor permeability prepared from protonated 
chitosan and lauric acid. In film form, the composite 
polymer can provide protection to enrobed substances 
from oxygen and other gases and to water and water 
vapor. The chitosan-lauric acid films of the invention 
can be usefully employed as protective coatings to 
protect a base substrate from the deteriorative effects 
of moisture and air, including oxygen, and loss in qual- 
ity due to water transmission. The films find particular 
use in protecting raw or processed food products from 
deterioration by water transmission and oxidation. The 
films of the invention have distinct advantages over 
many synthetic polymeric film substances presently in 
use, such as films prepared from polyvinyl chloride, 
modified acrylates, and olefins, because they are pre- 
pared from biodegradable substances. The starting 
materials are non-toxic and can be obtained from read- 
ily-available naturally occurring materials. 


128,820 

PATENT-4 895 972 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Process for Lowering the Dielectric Constant of 
Polyimides Using Diamic Acid Additives. 

Patent. 

D. M. Stoakley, and A. K. St.Clair. Filed 1 Sep 88, 
patented 23 Jan 90, 7p N91-14484/0, PAT-APPL-7- 
239 259 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Linear aromatic polyimides with low dielectric con- 
stants are produced by adding a diamic acid additive to 
the polyamic acid resin formed by the condensation of 
an aromatic dianhydride with an aromatic diamine. The 
resulting modified polyimide is a better electrical insu- 
— than state-of-the-art commercially available polyi- 
mides. 
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PATENT-4 928 027 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

High Temperature Refractory Member with Radi- 
ation Emissive Overcoat. 

Patent. 

W. D. Sane. and D. Q. King. Filed 20 Aug 87, 
— 22 May 90, 6p N91-14489/9, PAT-APPL-7- 
Filed 20 Aug. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A radiation type heat dissipator for use in a plasma 
engine is formed of a refractory metal layer upon which 


there is deposited a radiation emissive coating made 
of a high emissivity material such as zirconium dibor- 
ide. The radiation emissive coating has a surface emis- 
sivity coefficient substantially greater than the emissiv- 
ity coefficient of the refractory metal and thereby en- 
hances the optical radiating efficiency of the heat dissi- 
pator. 
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PATENT-4 965 139 Not available NTIS 
Department of the Navy, Washington, DC. 
a Resistant Metallic Glass Coatings. 
‘atent. 
L. T. Kabacoff, and W. Ferrando. Filed 1 Mar 90, 
patented 23 Oct 90, 9p AD-D014 727/2, PAT-. APPL- 
7-486 655 
Supersedes PAT-APPL-7-486 655, AD-D014 521. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses the corrosive-resistant, amor- 
phous metal alloy coatings for crystalline metal sur- 
faces wherein the coating is formed by vapor deposi- 
tion of a mixture of (1) from 8 to 30 atomic percent of 
boron, silicon, or mixtures thereof and (2) the remain- 
der being a modified metal composition formed by 
modifying the composition of the crystalline metal of 
the surface to produce a final amorphous metal alloy 
coating that is anodic in reference to the crystalline 
metal of the surface. (tr) 


Composite Materials 
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AD-A229 733/1/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Engineering Sci- 
ence and Mechanics. 

Eccentric Shear-Lag Model and Implications on 
the Strength of Fibrous — 

Technical rept. 1 Jan-30 Sep 90. 

Y. Weitsman. 19 Nov 90, 29p Rept no. SDM90-1.0- 


MECH 
Contract N00014-90-J-1556 


The stress field in the vicinity of a broken fiber-rein- 
forced composite is analyzed by means of a shear-lag 
model. The broken filament is positioned eccentrically 
relative to its neighboring fibers to simulate the com- 
monplace non-uniformity of fiber spacing within the 
transverse plane. It is shown that a fiber break gives 
rise to severe bending, in addition to tension, in the 
neighboring fiber - with a substantial overstress fo- 
cused on the nearest unbroken filament. The complex 
nature of the stress field, which is caused by the failure 
of a fiber within the composite casts doubt on the ap- 
plicability of failure statistics derived from tensile fail- 
ure data of single fibers to predict the strength of com- 
posites. (TTL) 
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AD-A229 779/4/GAR PC A05/MF A01 
Materials Sciences Corp., Spring House, PA. 

initial Impact Damage of Composites. 

Finai rept. Nov 85-Feb 87. 

J. Goering, B. W. Rosen, and B. Coffenberry. Jan 88, 
95p AFWAL-TR-87-4117, 

Contract F33615-85-C-5156 


An analytical model is developed for predicting and 
studying the transient dynamic response of laminated 
composites during impact loading. In order to deter- 
mine local stresses, the laminate is modeled as a 
number of substructures, each of which is representa- 
tive of a smaller portion of the laminate. The reduced 
substructures are assembled in a manner analogous 
to classical finite elements. Good agreement was 
found between experimental and analytical contact 
force histories for 16 ply graphite/epoxy plates with 
aspect ratios less than 4.0. Less agreement was ob- 
tained for aspect ratios above 40. Keywords: Compos- 
ite, Impact, Laminate analysis, Dynamic loading. (js) 
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rack gr behavior of encapsulation proc- 
SCPMMA particulate composites. 7 
Thesis (M.S). 


C. H. Sheu. May 90, 85p oo 
Contract ACO03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
ans at of this document are illegible in microfiche 
products. 


The effect of processing on the fatigue crack propaga- 
tion and fracture toughness of ceramic-polymer com- 
posites was investigated. A new process for composite 
production was developed with homogeneous particle 
distribution and low residual stress levels in mind. 
PMMA was uniformly distributed by encapsulating the 
SiC substrate by means of precipitation polymeriza- 
tion. The encapsulation processed powders were then 
compacted at npadanes above T(sub g) to form the 
composite. The encapsulation process was optimized 
by varying the initial concentrations of the reactants 
until homogeneous nucleation was suppressed. The 
coatings were found to be continuous at the SiC- 
PMMA interface, with particle agglomeration occurring 
between coated particles. Polymer loadings equivalent 
to 30 vol % SiC were achieved. Composites of several 
particle size ranges were tested under cyclic fatigue 
and static loading conditions. Fatigue growth rates and 
fracture toughness data display a trend of increasing 
crack growth resistance with increasing particle size, 
with encapsulation processed composites outperform- 
ing conventionally cast composites in both cyclic fa- 
tigue and fracture resistance. The largest K(sub Ic) 
value was found to be 2.95 MPa(m)(sup 1/2), a factor 
of 3 increase over un-reinforced PMMA. The roles of 
crack deflection, shielding, bridging, and a in en- 
——t toughness were discussed in light of crack 
profile fracture surface details. 65 refs., 30 figs., 2 tabs. 
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DE91006630/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Interactions at glass-ceramic to metal interfaces. 

G. A. Knorovsky, R. K. Brow, R. D. Watkins, and R. 

E. Loehman. 1990, 18p SAND-90-1511C, CONF- 

901125-9 

Contract AC04-76DP00789 

International ceramic science and technology con- 

_ (2nd), Orlando, FL (USA), 12-15 Nov 1990. 
ponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Advanced pyrotechnic components can be fabricated 
from Ni-based superalloys with hermetic seals to high 
expansion lithium-silicate glass ceramics (LSGC). Prior 
studies have characterized the interfacial reactions in 
these systems necessary for good chemical bonding. 
Similar reactions occur when LSGCs are bonded to 
300-series stainless steel] except that these seals 
debond on cooling to room temperature. Cr-depletion 
(from (approximately)18 wt % to (approximately)5 wt 
%) from the steel interface cases an fcc-to-bcc phase 
transition that expands the interfacial grains and de- 
creases their thermal expansion coefficient, putting 
the LSGC into tension, causing the seal to fail. 9 refs., 
5 figs., 1 tab. 
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Tensile behavior of tungsten/niobium composites 
at 1300-1600 K 

H. M. Yun, and 'R. H. Titran. 1989, 33p DOE/NASA/ 
16310-15, NASA-TM-103727, CONF-891024-10 
Contract Al03-86SF16310 

The Metallurgical Society fall meeting: materials week, 
Indianapolis, IN (USA), 1-5 Oct 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The tensile behavior of continuous-tungsten-fiber-rein- 
forced niobium composites (W/Nb), fabricated by an 
arc-spray process, was studied in the 1300 to 1600 K 
temperature range. The tensile properties of the fiber 
and matrix components as well as the composites 
were measured and were compared to rule of mixtures 
(ROM) predictions. The deviation from the ROM was 
found to depend upon the chemistry of the tungsten 
alloy fibers, with positive deviations for ST300/Nb (i.e., 
stronger composite strength than the ROM) and nega- 
tive or zero deviations for 218/Nb. 16 refs., 13 figs., 5 
tabs. 
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Matrix Fatigue Crack in a Notched 


Continuous Fiber SCS-6/Ti-15-3 Composite. 

B. M. Hillberry, and W. S. Johnson. Nov 90, 25p NAS 
1.15:102751, NASA-TM-102751 

Presented at the Asme Winter Annual Meeting, Dallas, 
TX, Nov. 1990. 


In this study the extensive matrix fatigue cracking that 
has been observed in notched /Ti-15-3 com- 
posites is investigated. Away from the notch a uniform 
spacing of the fatigue cracks develops. Closer to the 
notch, fiber-matrix debonding which occurs increases 
the crack spacing. Crack spacing and debond length 
determined from shear-lag cyli models compare 
favorably with experimental observations. Scanning 
electron microscope (SEM) fractography showed that 
the principal fatigue crack initiation occurred around 
the zero degree fibers. Interface failure in the 90 
degree plies does not lead to the development of the 
primary fatigue cracking. 
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ICAN sis. 

S. Frimpong, G. D. Roberts, and K. J. Bowles. Dec 
prt NAS 1.15:103667, E-5874, NASA-TM- 

1 7 


A computer program called Integrated Composite Ana- 
lyzer (ICAN) was used to predict the properties of high- 
temperature polymer matrix composites. ICAN is a col- 
lection of NASA Lewis Research Center-developed 

computer codes designed to carry out analysis of mul- 
tilayered fiber composites. The material properties 
used as input to the program were those of the ther- 
moset polyimide resin PMR-15 and the carbon fiber 
Celion 6000. The sensitivity of the predicted composite 
properties to variations in the resin and fiber properties 
was examined. In addition, the predicted results were 
compared with experimental data. In most cases, the 
effect of changes in resin and fiber properties on com- 
posite properties was reasonable. However, the vari- 
ations in the composite strengths with the moisture 
content of the PMR-15 resin were inconsistent. The 
ICAN-predicted composite moduli agreed fairly well 
with experimental values, but the predicted composite 
= were generally lower than experimental 
values. 
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National Aeronautics and Space Administration, 
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Reinforcements: The Key to High Performance 
Composite Materials. 

S. J. Grisaffe. 1990, 31p NAS 1.15:103230, E-5646, 
NASA-TM-103230 

Presented at the Complex Composites Workshop, 
Washington, DC, 27 Mar. 1990; Sponsored by Japa- 
nese Technology Evaluation Center. 


Better high temperature fibers are the key to high per- 
formance, light weight composite materials. However, 
current U.S. and Japanese fibers still have inadequate 
high temperature strength, creep resistance, oxidation 
resistance, modulus, stability, and thermal expansion 
match with some of the high temperature matrices 
being considered for future aerospace applications. In 
response to this clear deficiency, both countries have 
research and development activities underway. Once 
successful fibers are identified, their production will 
need to be taken from laboratory scale to pilot plant 
scale. in such efforts it can be anticipated that the Jap- 
anese decisions will be based on longer term criteria 
than those applied in the U.S. Since the initial markets 
will be small, short term financial criteria may adversely 
minimize the number and strength of U.S. aerospace 
materials suppliers to well into the 21st century. This 
situation can only be compounded by the Japanese 
interests in learning to make commercial products with 
existing materials so that when the required advanced 
fibers eventually do arrive, their manufacturing skills 
will be developed. 
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Data for Selection of Space Materials. (Revised). 
cJun 90, 128p ESA-PSS-01-701-ISSUE-1-REV-2, 
ESA-PSS-01-701-ISSUE-1 


The intention is to assist the designers and members 
of project Se Sieten S sete sae 


groups 
Also enclosed are data sheets of space proven mai 
jell per Be mm iLe., materials that 


Not- 15331/2/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockhoim. 


. Thesis. 
A. Henriksson. Oct 90, 35p FFA-TN-1990-26, ETN- 
91-98401 
Sponsored by Defence Material Administration, Stock- 
holm, Sweden. 


The tr. 


‘ansverse compressive behavior of two kinds of 
laminates with different irectional and 


son's ratio in the x, 2 and ¥. 2 directions for erase ply 
laminate is also developed. The transversal Y 


iaxial compression and fractures in indentation is poor. 
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Effects of Cure 

and Cycling on P75/930 Composites. 
J. G. Funk. Dec 90, 17p NAS 1.15:102712, NASA- 
TM-102712 


PC A03/MF A01 
Space Administration, 


Graphite/epoxy composites are candidates for future 
space structures due to high stiffness and dimensional 
stability requirements of. these structures. Typical 
graphite/epoxy composites are brittle and have high 
residual stresses which often result in microcracking 
during the thermal cycling typical of the space environ- 
ment. Composite materials used in geosynchronous 
orbit applications will also be exposed to high levels of 
radiation. The purpose of the present study was to de- 
termine the effects of cure temperature and radiation 
exposure on the shear strength and thermal cycli 
induced microcrack density of a high modulus, 275 
cure epoxy, P75/930. The results from the P75/930 
are compared to previously reported data on P75/934 
and T300/934 where 934 is a standard 350 F cure 
epoxy. The results of this study reveal that P75/930 is 
significantly degraded by total doses of electron radi- 
ation greater than 10(exp 8) rads and by thermally cy- 
cling between -250 F and 150 F. The P75/930 did not 
have improved microcrack resistance over the P75/ 
934, and the 930 resin system appears to be more 
sensitive to electron radiation-induced degradation 
than the 934 resin system. 


128,834 


N91-15336/1/GAR 
Wichita State Univ., KS. 


PC A03/MF A01 


June 1, 1991 155 





MATERIALS SCIENCES 
Composite Materials 


Effect of Poisson’s Ratio on the Fracture 
Behavior of Laminates. 
J. Chaudhuri, T. en, Y. M. Tan, and Q. Jang. 


Nov 90, 13p NIAR- 
Contract AROD-AA-03-87-G-003 


Fracture behavior of laminates with inplane negative 
Poisson's ratio were investigated experimentally and 
theoretically. The fracture toughness of these lami- 
nates was found to be higher as compared to the frac- 
= toughness of balanced laminates. | ed frac- 

ture behavior of these laminates are believed to be 
due to the inplane negative Poisson’s ratio. 


128,835 

N91-15337/9/GAR PC A03/MF A01 
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— of Composite Materials to Low Velocity 


K. Srinivasan, W. C. Jackson, and J. A. Hinkley. Jan 
91, 50p NAS 1.15:102755, AVSCOM- TM-90-B-018, 
NASA-TM-102755 


Orthotropic and quasiisotropic laminates clamped at 
the edges were impacted by an instrumented falling 
weight. a matrix eo te — “—— a baseline 
epoxy, two amorphous 
and crystalline ~ sen ‘studied. For each 
material, the projected nad area and residual com- 
—~¥ strengths and strains were determined as a 

inction of i energy. Principal conclusions are: 
(1) incipient damage associated with a prominent load 
drop alee the impact test seems to be decisive for 
residual properties; (2) subtle rate effects are present 
with some materials; and (3) results from the small 
scale tests parallel those in standard tests and may be 


adequate for screening purposes. 
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PAT-APPL-7-501 893/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
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Heat Transfer Device and Method of Making the 


Patent Applicatio 

B. A. Banks, and J. R. Gaier. Filed 30 Mar 90, 11p 
N91-13668/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Gas derived ee fibers are generated by the de- 
composition of an organic gas. These fibers when 
joined with a suitable binder are used to make a high 
thermal conductivity composite material. The fibers 
may be intercalated. The intercalate can be halogen or 
halide salt, alkaline metal, or any other species which 
contributes to the electrical conductivity improvement 
of the graphite fiber. The heat transfer device may also 
be made of intercalated highly oriented pyrolytic 
graphite and machined, rather than made of fibers. 
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Com: Thermal 


rrier Coating. 
Patent Application. 
S. J. Grisaffe. Filed 31 Jul 90, 12p N91-13500/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
Pee available NTIS. 


sBacg = ye thermal barrier coating for a substrate 
layer which includes a first ceramic material 
= a second layer which includes a second ceramic 
material impregnated with a glass, the glass being a 
ternary eutectic. The glass may consist of about 14.6 
pe percent Al203, about 23.3 weight percent CaO, 
and about 62.1 weight percent SiO2. The first and 
second ceramic materials may include yttria-stabilized 
zirconia. 
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PAT-APPL-7-571 058/GAR PC NO3/MF A01 
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Method of Making Carbide/Fluoride/Siiver Com- 


atent Applica 
H. E. a and Dellacorte. Filed 23 Aug 90, 10p 
N91-13503/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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A composition containing 30 to 70 percent chromium 
carbide, 5 to 20 percent soft noble metal, 5 to 20 per- 
cent metal fluorides, and 20 to 60 percent metal binder 
is used in a powdered metallurgy process for the pro- 
duction of self-lubricating components, such as bear- 
ings. The use of the material allows the self-lubricating 
bearing to maintain its low friction properties over an 
exte range of operating temperatures. 
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Method of Making Single Crystal Fibers. 

Patent Application. 

L. J. Westfall. Filed 23 Aug 90, 12p N91-13502/0 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Single crystal fibers are made from miniature extruded 
ceramic feed rods. A decomposable binder is mixed 
with powders to inform a slurry which is extruded into a 
small rod which may be sintered, either in air or in 
vacuum, or it may be used in the extruded and dried 
condition. A pair of laser beams focuses onto the tip of 
the rod to melt it thereby forming a liquid portion. A 
single crystal seed fiber of the same material as the 
feed rod contacts this liquid portion to establish a zone 
of liquid material between the feed rod and the single 
crystal seed fiber. The feed rod and the single crystal 
feed fiber are moved at a predetermined speed to so- 
lidify the molten zone onto the seed fiber while simulta- 
neously melting additional feed rod. In this manner a 
single crystal fiber is formed from the liquid portion. 


128,840 
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Not available NTIS 
Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 
— Test Apparatus and Method. 
atent. 
J. H. Crews, and J. R. Reeder. Filed 28 Jul 89, 
ey 22 May 90, 7p N91-14430/3, PAT-APPL-7- 
1 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A delamination test apparatus and method uses a 
single beam to simultaneously apply opening and 
shear stresses to a test specimen. A fulcrum extending 
downwardly from the beam produces shear stress in 
the specimen by downward movement, and opening 
stress by pivotal upward movement of the beam, which 
results by virtue of the fact that the applied load is on 
one side of the fulcrum while the test specimen is con- 
nected to the beam on the opposite side of the ful- 
crum. 


128,841 

PB91-159178 Not available NTIS 
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Spin Glass Magnetic vior of iron/Silica Gel 
Nanocomposites. 

Final rept. 

R. D. Shull, and J. J. Ritter. 1990, 6p 

Pub. in Materials Research Society Symposium Pro- 
ceedings, v195 p435-440 1990. 


Homogeneous gelled composites of iron and silica 
containing 5.40 wt.%Fe prepared by low temperature 
po tion of aqueous solutions of ferric nitrate, 
tetraethoxysilane, and ethanol (with an HF catalyst) 
were heated to 380 C in the presence of hydrogen gas. 
X-ray diffraction and Mossbauer effect measurements, 
and transmission electron microscope (TEM) observa- 
tions show these materials are comprised of nano- 
meter-sized regions of iron compounds embedded in a 
silica gel matrix. Magnetic susceptibility data indicate 
the materials became either ng epee age or fer- 
romagnetic at room temperature. On cooling, the mag- 
netization data furthermore show that the hydrogenat- 
ed materials containing 11-30%Fe become magnetic 
spin glasses at temperatures less than 30K. Magnetic 
history effects are observed in addition to displaced 
hysteresis loops below their spin freezing tempera- 
tures (Tf). For field-cooled materials at 10 K, the dis- 
placement of the hysteresis loops along the field axis 
indicates the presence of a un rections anisotropy 
which decreases with the cooling field. Both superpar- 
amagnetic-to-spin glass and ferromagnetic-to-spin 
glass transitions are observed in these nanocompo- 


sites. Tf varies with the Fe content from approximately 
30 K for the 11%Fe nanocomposite to approximately 
10 K for a content near 33%Fe. 
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peat di corrosion cracking of Al-Li-Cu-Zr —— 
pa and mixed CO3(sup 
Ziminus)/EXeup (rinus) environments. 

Wall, G. E. Stoner, and J. P. 
Moran. 1991, 29p SAND-90-2548C, CONF-910328-2 
Contract AC04-76DP00789 
NACE corrosion ‘91 symposium, Cincinnati, OH (USA), 
11-15 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A comparison of the short-transverse SCC behavior of 
2090 in pH 5.5 Cli(sup (minus)) and alkaline CO(sub 
3)(sup 2 — reny Roget solutions using a 
static load technique was made. In 
the alkaline Coreub ay 3)(sup 2 (minus))/Cl{sup — 
solutions, E(sub br) for the (alpha)-Al matrix phase wa 

0.130 V more positive than the E(sub br) of the ws 
grain boundary T(sub 1) phase. In this environment, 
stress corrosion cracking test specimens subjected to 
potentials in the window defined by the two breakaway 
potentials failed pty intersubgranular path in less 
than an hour. In the Ci(sup (minus)) environment, the 
E(sub br) values for the two phases were nea 
and this rapid SCC condition could not be sati ; ac- 
cordingly failures were not observed. Rapid SCC 
felon of 2090 in CO(sub 3)(sup 2 (minus))/Cl(sup 
(minus)) in our siatic load, constant immersion experi- 
ments appear to be related to recently reported “‘pre- 
exposure embrittlement” failures induced by immers- 
ing str specimens removed into ambient labora- 
tory air after immersion in aerated NaCl solution for 7 
days. In those experiments, imens failed in less 
than 24 hours after removal from solution. Our polar- 
ization experiments have shown that the corrosion be- 


equal 


havior of T(sub 1), CO(sub 3)(sup 2 (minus))/Ci(sup 
(minus)) environments, but the (alpha)-Al phase crack 
walls, is rapidly passivated. X-ray diffraction of the 
films which formed in simulated crevices its that 
this passivating film belongs to a class of compounds 
known as hydrotalcites. 
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Kaisui kankyoyo stainiess ko no koshoku, sukima 
fushoku nado kyokubu fushoku ni kansuru jikken- 
teki kento. (Corrosion behavior of stainless steels 
for seawater applications). 

M. Shimada, and K. Harada. May 90, 35p CRIE-T- 
89075 

In Japanese. 

U.S. Sales Only. 


This paper reported the localized corrosion of stain- 
less steels for seawater environment. Pitting resist- 
ance was evaluated by measuring pitti Vw and 
ferric-austenitic staniess steel and SUS317J1(17Cr- 
16Ni-5Mo) showed excellent resistance. Crevice cor- 
rosion resistance was studied by the crevice corrosion 
cells using ion exchange membrane and duplex stain- 
less steel exhibited the superior resistance. Localized 
corrosion at heat transfer anf boiling surfaces showed 
the different corrosion forms according to the differ- 
ence of materials. Protective power of passivation 
films was strong with the following order from the 
changing behavior of electrode potential : SUS317J1 
> duplex stainless steel > SUS316 > Ni base alloy 
> SUS304, and upper three stainless steels contain 
Mo of 2% or more. Concentration of solid particles in 
cooling water of any conventional fuel fired power sta- 
tion could not deprive the protective action of passivat- 
ed film. The corrosion rate of duplex stainless in flow- 
ing water containing solid particles was (1/100) or less 
of that of Al brass. 3 refs., 14 figs., 2 tabs. 
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tlonary Fund Report. 
S. N. Tewari, M. V. Kumar, J. E. Lee, and P. A. 
— Nov 90, 56p NAS 1. 15: sone NASA-TM- 


Primary dendrite spacings, secondary dendrite spac- 
oe. and roan ire have been examined in 
'A-1480 sing specimens which were direc- 
tionally solidified during parabolic maneuvers on the 
KC-135 aircraft. Experimentally observed growth rate 
and thermal gradient dependence of primary dendrite 
spacings are in good agreement with predictions from 
dendrite growth models for binary alloys. 
Papen on kinetics show a a fit ye 
e predictions from an — mode! y 
Kirkwood for a binary alloy partition pr vee of 
tantalum, titanium, and aluminum are observed to be 
less than unity, while that for tungsten and cobalt are 
greater than unity. This is qualitatively similar to the 
nickel base binaries. Microsegregation profiles experi- 
mentally observed for PWA-1480 superalloy show a 
good fit with Bower, Brody, and Flemings model devel- 
oped for binary alloys. Transitions in gravity levels do 
not appear to affect primary dendrite spacings. A trend 
of decreased secondary arm spacings with transition 
from high gravity to the low gravity vity period was ob- 
served at a growth speed of 0.023 cm s(exp -1). How- 
ever, definite conclusions can only be drawn by experi- 
ments at lower growth speeds which make it possible 
to examine the side-branch coarsening kinetics over a 
longer duration. Such experiments, not possible due to 
the insufficient low-gravity time of the KC-135, may be 
carried out in the low-gravity environment of space. 
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Corrosion Testing in Soil. 

Final rept. 

E. Escalante. 1987, 4p 

Pub. in Metals Handbook, v13 p208-211 1987. 


An approach to vet the durability of a metal in 
soil will be described. Specimen design, preparation, 
burial, and retrieval techniques will be discussed. The 
type of information sought during soil-induced corro- 
sion evaluation controls the design configuration and 
he nature of the corrosion measurements. Consider- 
ation of these factors during the planning stage will 
help the corrosio engineer obtain a maximum amount 
of information with a minimum number of future prob- 
lems in the —— The corrosion of metals under- 
ground can be divided into two broad cat : COr- 
rosion in undisturbed soils and corrosion in disturbed 
soils. Corrosion in undisturbed soil is always low, re- 
gardiess of soil conditions, and is limited only by the 
availability of the oxygen necessary for the cathodic 
reaction. Steel piles driven into soil fall under this cate- 
gory and therefore uridergo limited corrosive attack. 
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ee of Bushing Compounds for Tracked 


es. 
Final rept. Jun 89-Jun 90. 
P. E. Gatza, and P. Touchet. Oct 90, 28p Rept no. 
BRDEC-TR/2500 


This report details an evaluation of the elastomeric 
components of commercial bushing assemblies for 
tracked vehicles such as the M1, M60, and Bradley 
Fighting Vehicle. Also included and discussed are re- 
sults of initial compounding studies and endurance 
testing of selected candidate materials which evolved 
from efforts to extend bushing service life. (TTL) 
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invention describes the production of crosslinked 
cellulosic materials that have smooth drying properties 
as well as enhanced affinity for anionic dyestuffs. The 
involves treating cellulosic material with an 

alkali swelling agent after it has been crosslinked with 
a methylolamide crosslinking agent in the presence of 
an amine or quaternary ammonium compound. After 
the cellulosic material has been exposed to the alkali 


inge 
neutralized of excess alkali, and optionally dried S pros 
to its being dyed. The treated material can then be 
= with anionic dyestuffs to produce colored, wrin- 
kle-resistant cellulosic material. 


Iron & Iron Alloys 
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Load Sharing of the Phases in 1080 Steel during 
Low Cycle F 3 

Technical rept. 

R. A. Winholtz, and J. B. Cohen. Nov 90, 30p Rept 
no. TR-28 


By means of x-ray diffraction, the stress response of 
the individual in a 1080 steel were measured. 
Specimens with pearlitic, spheroidal, and tempered 
martensitic microstructures were subjected to low 
cycle fatigue and the stress strain hysteresis loops 
were separated into components for the carbide and 
matrix phases. These results show that as the material 
yields in both tension and compression the carbides 
take a higher fraction of the load and thus the stress 
range experienced by the carbide phase is much 
higher than the matrix during low cycle fatigue. (TTL) 


128,849 
DE91006965/GAR PC A04/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


Plant. 
Surface ration effects on GTA weld penetra- 
-—, K-75 stainless steel. 

R. D. Campbell, C. R. Heiple, P. L. Stur rail. A. M. 
Robertson, and R. Jamsay. 1989, 59p RFP-4453, 
CONF-8904400-1 
Contract AC34-90DP62349 
Annual American ve Society (AWS) meeting 
(70th), Washington, DC (USA), 2-7 Apr 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The results of a study are reported here on the effects 
of surface preparation on the shape of GTA welds on 
JBK-75, an austenitic precipitation hardenable stain- 
less steel similar to A286. Minor changes in surface 
(weld groove) preparation produced substantial 
changes in the penetration characteristics and welding 
behavior of this alloy. Increased and more consistent 
weld penetration (higher d/w ratios) along with im- 
proved arc stability and less arc wander result from 
wire brushing and other abrasive surface preparations, 
although chemical and machining methods did not 
produce any improvement in penetration. Abrasive 
treatments roughen the surface, increase the surface 
area, and increase the surface oxide thickness. The 
increased weld d/w ratio is attributed to oxygen added 
to the weld pool from the surface oxide on the base 
metal. The added oxygen alters the surface-tension 
driven fluid flow pattern in the weld pool. Similar results 
were observed with changes in filler wire surface oxide 
thickness, caused by changes in wire production con- 
ditions. 15 refs., 14 figs., 4 tabs. 
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prt re Caer aia AO1 
{Phosphate Coatings on Fatigue Crack nt 
in Quenched and Tempered Low Alloy 


Steel. 
eae and J. C. Ritter. 1991, 22p MRL-TR- 


Effect of 


tigue perf i 
determined by spectrum loading. The need for consist- 
ency in material parameters is addressed. 


128,852 
N91-15578/8/GAR 
(Order as N91-15575/4/GAR, PC A15/MF 
A 


02) 
Lappeenrannan Teknillinen Korkeakoulu (Finland). 
Dept. of Mechanical Engineering. 

Lovivaikutus Ja Vasy- 


missaron Ydintyminen (Evolution of Fatigue Crack 
in Welds). 

M. Koskimaki, and E. Niemi. 1990, 12p 

Text in Finnish. In Technical Research Centre of Fin- 
land, Fatigue Design 1990 p 95-106. 


Stainless steels are used more and more as structural 
materials, given their strength, resistance and anti-cor- 
rosive qualities. They are used for machine frame 
structures and equipment structures in the processing 
industry, food industry and autocar industry. The fa- 
tigue crack lives are studied, using a local stress-strain 
seen particularly for w structures of nickel 
alloys. 


128,853 
N91-15586/1/GAR 
(Order as N91-15575/4/GAR, PC a 


oh Ag ae Oy, Tampere (Finland). 
Valetun K Vasymiskestavyys (Fatigue 
Resistance of a Cast Component). 

J. Liimatainen. 1990, 1 

Text in Finnish. In Technical Research Centre of Fin- 
land, Fatigue Design 1990 p 291-302. 


Manufacturing of a structural element by casting offers 
improvement in the fatigue resistance of 
structures compared to welded components. The use 
of cast steel np for difficult places was limit- 
ed previously, especially in cases of more solid quali 
steels, because of i cient properties of cast st 
The use of cast steels in the 1980's for high perform- 
ance structures, such as off-shore structures, in- 
creased with new manufacturing techniques, and their 
use in steel foundaries. 
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, VA. ee eee: 
a 


wt A. Everett. erett Dec 9 90, 32p NAS 1.15:102759, 
AVSCOM-TR-90-B-011, NASA-TM-102759 


Because of the current U.S. Army requirement that all 


compar 
to another safe life method 
ch as well as to a method which 


growth data and a 
‘edicted the fatigue lives 
lives being sligh' 
that the mean test lives but within the experimental 
scatter band. The crack growth model was also able to 
predict the change in test lives produced by the rain- 
flow reconstructed spectra. 
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PAT-APPL-7-555 864/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
A nyt VA. Langley a Center. 
Method and — Residual 


, W. T. Yost, P. W. Kushnick, and J. L. 
23 Jul 90, 25p N91- 13527/7 
rehticwe hove invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is a method and apparatus for charac- 
terizing residual uniaxial stress in a ferromagnetic test 
member by distinguishing between residual stresses 
resulting from positive (tension) forces and negative 
(compression) forces by using the distinct and known 
magnetoacoustic (MAC) and a magnetoacoustic emis- 
sion (MAE) measurement circuit means. A switch per- 
mits the selective operation of the respective circuit 
means. 


128,856 

PB91-158980 Not available NTIS 
National inst. of Standards and Lemony (MSEL), 
Boulder, CO. Fracture and Deformatio 

Fracture Toughness of 316L Stainless S Steel Welds 
with Varying Inclusion Contents at 4 K. 

Final rept. 

C. N. McCowan, and T. A. Siewert. 1990, 8p 
Sponsored by Department of Energy, Washington, DC 
Pub. in Advances in Cryogenic Engineering (Materi- 
als), v36 p1331-1338 1990. 


The 4K fracture toughness of a type 316L stainless 
steel weld composition increased significanity when 
the inclusion contents of the GMA welds were de- 
creased. For the three welds tested (Ni-13 wt. 4K 
yields strngth approx. 740 MPa), the fracture tough- 
ness increased 35% he the inclusion contents were 
decreased by 65%. the effect of inclusions 
on the toughness in terms pe e inclusion spacing (in- 
—— square root of the inclusion density), the fracture 
py of the 316L welds increased 18 MPa.m(exp 
per micron increase in the average inclusion 
per Fe Fractographic studies were conducted to 
characterize differences in the initiation of fracture as a 
function of the inclusion content. Fracture specimens 
that were examined after loading into the ee 
range had stable crack growth lengths of 0.1 to 0.2! 
mm. Crack growth occurs as voids which formed at 
inclusions link by microcracking, rather than coales- 
cence. 
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Trends in Iron Casting Compositions as Related to 
— Scrap Quality and Other Variables: 1981- 
Bulletin. 

R. H. Nafziger, A. D. Hartman, and R. F. Farrell. 
1990, 78p BUMINES-B-693 

Library of Congress catalog card no. 90-1632. 


Owing to the = of alloy steel wet pore and its 
influence on tramp element levels when recycled, 
foundries have expressed concern regarding the qual- 
ity of scrap used to prepare iron castings. Reliable and 
current information was unavailable on the amount of 
tramp elements contained in iron castings over time. 
Accordingly, the U.S. Bureau of Mines, in cooperation 
with the American Fou ae Society, analyzed 
cast iron from foundries through- 
out the United States on a art basis to ascertain 
possible trends. Each sample was analyzed for 28 ele- 
ments to determine if changes had occurred as a func- 
tion of several input variables. The bulletin describes 
the research and presents ical results and eval- 
uations over a 5-3/4-year from January 1981 to 
September 1986. Results show that iron casting com- 
positions were changing with respect to a few tramp 
elements such as arsenic, chromium, cobalt, tin, and 
zinc over the period. Changes i in charge compositions 
probably were responsible. Significant variations be- 
tween zones also were observed with aluminum, ar- 
senic, chromium, cobalt, copper, and manganese. 
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128,858 

Aerospace Corp. Segundo, CA. Lab. Operations," 
erospace ¥ , CA. " ations. 

Use of Solid Ceramic and Ceramic Hard-Coated 

Components to Pr the Performance of Per- 

fl alkylether Lu 

D. J. Carre. 30 Sep 90, 26p TR-0090(5945-03)-2, 

SSD-TR-90-32, 

Contract F04701-88-C-0089 


The performance of perfluoropolyalkylether (PFPE) 
oils under boundary lubrication conditions was tested 
using 440C stainless steel, silicon nitride/440C hybrid, 
and titanium nitride hard-coated ball-bearing compo- 
nents. By limiting the chemical interactions between 
the lubricant and iron, the performance was extended 
by a factor of 5 to 10 using the ceramic materials in- 
stead of 440C components. The maximum perform- 
ance enhancement for the PFPE oils under our test 
conditions was limited by thermal degradation at the 
high temperatures generated in the ity contact 
region. Keywords: Ceramics, Hard coating, Lubricants, 
Perfiuoropolyalkylether oil, Silicon nitride, Titanium ni- 
tride, Wear testing. (JS) 


128,859 

PB91-158808 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Mechanisms of Additive Effectiveness. 

Final rept. 

S. M. Hsu, P. Pei, C. S. Ku, R. S. Lin, and S. T. Hsu. 
1986, 10p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Proceedings of International Colloquim Addi- 
tives for Lubricants and Operational Fluids (5th), Janu- 
ary 14-16, 1986, p3.14-1-3.14-10. 


The interactions among naturally occurring polar mo- 
lecular species with additives in wear and oxidation are 
studied. Base oil hetroatoms such as sulfur, nitrogen, 
and oxygen have pronounced effects on additive per- 
formance. Interaction studies in wear and oxidation 
tests suggest a complex chemical reaction mechanism 
that has heretofore been little understood but is begin- 

ning to be defined now by critical experiments. 
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PB91-158923 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 
Heats of Immersion, Friction, and Wear of Base Oil 
Fractions. 
op rept. 

F. E. Lockwood, K. Bridger, and S. M. Hsu. 1989, 


tip 
Pub. in Tribology Transactions 32, n4 p506-516 1989. 


g the heat of immersion based on 

contact angle measurements 
made at ompouniias from 25C to 175C. Friction and 
wear tests were performed on the same oils 
micro-sample four-ball wear tests. The heat of i a 
sion data were found to be inversely 
friction and wear. Model inds with different 
functional groups ben a tested, however, suggest 
molecular structures have a significant role in influenc- 


ing friction and wear when chemical reactions become 
the dominant lubrication mechanism rather than ad- 
sorptio' in. 
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DE91004405/GAR 
Argonne National Lab.., IL. 
Interdiffusion at the bilayer polymer interface: Evi- 
dence for reptation. 

G. P. Felcher, A. Karim, and T. P. Russell. Jun 90, 
28p CONF-9006294-1 

Contract W-31109-ENG-38 

International discussion meeting on relaxation in com- 
plex system, Heraklion (Greece), 18-29 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


Neutron reflection is used to study the interdiffusion in 
equal molecular weight polystyrene bilayer melts with 
a spatial resolution of 1nm. Interfacial widths and con- 
centration profiles at the bilayer interface are obtained 
for annealing times up to and the time (repta- 
tion time, (tau)(sub d)) in which the molecule has 
moved by its own length. For annealing times t < 
(tau)(sub d), the reptation model predicts a mean 
square displacement of monomers whose time evolu- 
tion is a power law. The detailed le is expected to 
exhibit a dcontinuity — radient) of density at the 
interface between the . For relatively light 
weight polymers of Ae? (approx) 233,000, the mean 
pes os displacements of monomers is in general 
agreement with reptation predictions; the discontinuity 
at the interface is only observed when the molecular 
weights are large, M fapprox) 1,000,000. The disconti- 
nuity is present even for low concentrations of the deu- 
terated = where isotopic slowing down effects 
are negligible, thus confirming the sharp gradient as 
being due to reptation. 19 refs., 5 figs. 
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DE91005860/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
TNF apes mylar: A ‘rad-hard film dielectric devel- 


or pulse-discharge capacitors. 
G. C. Bischoff, and L. R. Edwards. 1991, 16p SAND- 
90-2362C, CONF-9103102-1 
Contract AC04-76DP00789 
citor and resistor technol per 
sensi (it, Las Vegas, NV (USAy 4-7 jar 1991. 
by Department of Energy, Washington, DC. 


Development of rad-hard (radiation tolerant) film di- 
electric suitable for disc! capacitor application 
has recently been completed. This dielectric is made 
by by doping polyethylene terephthalate film (Mylar C)* 
with the material, 2,4,7,-trinitro-9-fluorenone (TN! 

which acts as an electron og ow to photoconduc- 
tion electrons in the film. It has in shown that nei- 
ther the presence of TNF in the film, nor the process 
which places the TNF in the film, has any adverse ef- 
fects on the electrical or performance of 
the resulting material. This paper describes the meth- 
ods by which the performance of the doped film is 
compared with the undoped (control) film. There are 
two types of measurement strategies used to deter- 
mine the properties of TNF-doned Mylar: (1) film 
sample measurements which are used to obtain intrin- 
sic properties such as dielectric constant, dissipation 
factor, and dielectric strength and (2) full scale capaci- 
tor tests which are used to determine the extended 
scale performance — the tye The results of these 
measurements are 

of performance of 

between doped and the undoped film. 5 refs., 5 tabs. 
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model of ion-i growth. 
D. E. Alexander, and G. S. Was. Nov ee tf 17p CONF- 
901105-77 

Contract W-31 were, Grant DMR8603174 

Fall meeting of the Mai terials Research Society, 
Boston, MAY USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


A thermal spike model has been developed to de 

scribe the Of ion irradiation-induced grain 
| oom wh in metal alloy thin films. In single phase fil Yims 
where the driving force for grain gr is the reduc- 
tion of grain a curvature, the model shows a 
ion-induced grain boundary mobility M(sub ion), is 
portional to a og DNs 2)/(Delta)H ~ 
coh)(sup 3), where F(sub D) is the deposited ion 
damage energy and (Delta)H(sub coh) is the cohesive 
energy of the element or alloy. imental strain 
growth results from ion irradiated coevaporated binary 
alloy films compare favorably with model predictions. 
11 refs., 1 fig., 1 tab. 


PC A03/MF A01 


128,864 
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Sandia National Labs., tenga ae NM. 

poner peoesse y relating to pulsed-beam modifica- 

tion of material 

S. M. Myers, D. mM. Follstaedt, R. J. Bourcier, M. T. 
er, and D. C. Mcintyre. 1990, 21p SAND-90- 

3233C, CONF-9011175-1 

Contract AC04-76DP00789 

International conference on intense ion-beam interac- 

tion with matter (3rd), Albuquerque, NM (USA), 6-8 

Nov 1990. Sponsored by Department of Energy, 

Washington, DC. 


lon implantation has been shown to produce unique 
improvements in the pri of a wide range of ma- 
terials. This technology has been extensively used for 
doping of semiconductors, where the required doses 
and implantation depths are relatively modest and 
readily achieved with commercial implanters. Other 
applications of ion implantation currently being pur- 
sued at a commercial level include the synthesis of 
buried second-phase layers in Si and the improvement 
of metal surface properties such as hardness, friction, 
wear rate, and corrosion. However, these applications 
have been severely constrained by the costs of treat- 
ing large surface areas with the high ion doses re- 
quired, and by the need to produce modified layers 
thicker than the range of the sub-MeV ions available 
from presently available commercial high-flux ion im- 
planters. It therefore seems worthwhile to consider 
whether pulsed ion accelerators may offer advantages 
for such applications by providing high ion fluxes at 
MeV energies. The previously reported lications of 
pulsed accelerators to materials modification have 
used sub-MeV ion energies. The od nc of this article 
is to being these considerations the perspective of ma- 
terials scientists who use ion implantation. We com- 
ment on needed extensions in implantation capabili- 
ties while leaving to others the question of whether 
these needs can be met with pulsed-beam technology. 
Further, in order to illustrate the kinds of beneficial ma- 
terials modifications that can be achieved with implan- 
tation, we provide examples from recent work at 
Sandia National Laboratories, where large improve- 
ments have been realized in the tribological properties 
and strengths of Fe and A(ell) alloys. 10 refs., 6 figs. 
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Neutron-induced changes in density of copper 


alloys. 

F. * . and H. R. Brager. Jan 91, 18p PNL-SA- 
1899. 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Density change measurements have been completed 
on the Generation 2.0 copper alloy e; iment at 
411(degree)C after reaching 100 dpa. The Glidcop 
alloy CuAl25 continues to exhibit excellent resistance 
to void swelling. Welding and high oxygen levels both 
degrade the swelling resistance of oxide dispersion- 
strengthened alloys. The alloy Cu-2.0Be also resists 
swelling and appears to be densifying in response to 
the continued formation of the transmutant nickel. 


128,866 
DE91741650/GAR PC A10/MF A02 


Fete oo Autonoma de Madrid (Spain). Dept. de 


Gioste Se in eainaliie Pantene on ttgaie'6s. (lon- 
izing radiation effects in MgAI204). 


s Ibarra. 1990, 222p ETDE/ES-mf-1741650 
v. S. Sales Only. 


eral Geouties (Cr, Mn,...) appear as recombination 
centres. The obtained data show that the kinetic of 
these charge release processes is regulated by the 
presence of a point defect with a very high concentra- 
tion. This defect is an electron trap and its structure is 
n Al “1 in a lattice site of tetrahedral symmetry. 
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ao" or Goonamatiie Measurement of Galling 


Final ri 

pre itenton, M. B. Peterson, and L. K. Ives. 
& 

Pub. in oe of Metal Transfer 7. Galli 

Metallic Systems Symposium, Orlando, FL., Oct 

8-9, 1986, p155-170 1987. 


Galling damage at sliding contacts is recognized by 
the occurrence of a significant increase in surface 
roughness, characterized by gouges, grooves, prows, 
transferred lumps of material, and sometimes cracks. 
In the past, little effort has been made to measure the 
severity or nature of the damage quantitatively. Rather, 
a description based 

the only means employed i 

damage produced by different tri i 

ditions or exhibited by different types of materials. The 
method described emp an automated profilometer 
system to map a relatively large area of the 

surface. From the topographic data obtained it was 
possible to evaluate parameters that are descriptive of 
the area as a whole rather than vost enw wpe 
is normally done in profilometer r ness 
measurements. Three rather simple parameters were 
found to give a good account of observed galling 
damage. parameters were the average maximum 
peak to valley roughness, Rt ave., the displaced 
volume, DV, and a measure of the shape or aspect 
ratio of damage feature, AR. Results using these and 
other parameters are given. In addition, different galled 
surfaces are compared using computer generated 
damage maps. 
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Lawrence Berkeley Lab., CA. 
rification of 


Pu of aqueous cellulose ethers. E: 
tion of alkali saits with isopropanol and avons. 
sure carbon dioxide. 

K. A. Pre a J. J. de Pablo, M. C. Bonnin, and 
J. M. Prausnitz. Jul 90, 52p LBL-29452 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Manufacture of cellulose ethers usually involves high 
amounts of salt by-products. For application of the 
product, salt must be removed. In this work, we have 
studied the injection of high-pressure CO(sub 2) into 
an aqueous polymer-salt solution; we find that upon 
addition of isopropanol in addition to CO(sub 2), the 
solution separates into two phases. One phase is rich 
in polymer and water, and the other phase contains 
mostly isopropanol, water and CO(sub 2). The salt dis- 
tributes between the two phases, thereby offering in- 


PC A04/MF A01 


128,871 


MATERIALS SCIENCES 


manufacture 
ethers. 15 refs., tatoo 9 tabs. 
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by thermally-in- 

duced phase separation (TIPS) of polymer sokitons. 
Demixed solutions can be transformed into a foam by 
peer iis es ghee ot te oe i Ang the 
page he. Set rt ee morphology of these foams 
prin wcscmgmoen Sm the thermodynamics and kinetics 
of phase separation. nen hy weh pen eon 


stage structure development 
lutions will be presented. For 


refs., 12 figs. 
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Detoxification and generation of useful products 
from coal combustion wastes. Final technical 
report. 

Progress 

21 Nov 90, Sp DOE/PC/88910-8 

Contract FG22-88PC88910 

Sponsored by Department of Energy, Washington, DC 


Electric utilities are on the brink of a new era in waste 
project addresses 


determine the optimum solids content, setti 
moisture content, and post setting treatments 
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yield the greatest strength and hardness out of these 
mixtures; and (3) to determine the leachability of the 
ic material as a measure of its ability to retain 
and/or entrained toxic metals. 50 refs., 15 

figs., 8 tabs. 
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in situ TEM studies of the growth of strained Si(1- 
x)Gex by solid 

D. C. Paine, D. J. Howard, N. D. Evans, D. W. Greve, 
and M. Racanelli. 1990, 16p CONF-901 105-88 
Contracts AC05-840R21400, ACO05-760R00033 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 
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In this paper we report on the epitaxial 
strained thin films Si(sub 1-x)Ge(sub x) on Si by solid 
phase epitaxy. For these solid p! epitaxy experi- 
ments, a 180-nm-thick strained-layer of Si(sub 1- 
x)Ge(sub x) with x(sub Ge) = 11.6 at. % was epitaxial- 
y ae on (| ht ng wp hs angle) Si using chemical 
ace region of the sub- 
strate, “rohudina the entire Si(sub 1-x)Ge(sub x) film, 
— then amorphized to a depth of 380 nm using a two 
lep process of 100 keV, followed by 200 keV, (sup 
238i ion implantation. The — regrowth of the 
alloy was studied with in situ TEM heating techniques 
which enabled an evaluation of the activation energy 
for strained solid phase epitaxial regrowth. We report 
that the activation energy Si(sub 1-x)Ge(sub x) (x = 
11.6 at. %) strained-layer regrowth is 3.2 eV while that 
for unstrained regrowth of pure Si is 2.68 eV and that 
regrowth in the alloy is slower than in pure Si over the 
+g range 490 to 600(degree)C. 8 refs., 3 

Ss. 
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National Aeronautics and Space Administration, 
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Vinyl Capped Addition Polyimides. 

Patent Application. 

R. D. Vannucci, D. C. Malarik, and P. Delvigs. Filed 
25 Oct 90, 14p N91-13566/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Polyimide resins having improved thermo-oxidative 
stability are provided having aromatic vinyl end-caps. 
The polyimides are prepared by the reaction of a mix- 
ture of monomers comprising (1) a diamine, (2) an 
ester of tetracarboxylic acid and (3) an aromatic vinyl 
compound in a molar ratio of 1:2:3 of n: (n + 1):2 when 
the aromatic vinyl compound contains nitrogen and in 
a ratio of (n + 1):n:2 when the aromatic vinyl com- 
pound does not contain nitrogen, wherein n ranges 
from about 5 to about 20. 
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PB91-159137 Not available NTIS 
— Bureau of Standards (IMSE), Gaithersburg, 


International Co-operation: The Versailles Project 
on Advanced Materials and Standards. 

Final rept. 

L. H. Schwartz, and B. W. Steiner. 1988, 2p 

Pub. in ATAS Bulletin 5, p135-136 May 88. 


The formation and activity of the Versailles Project on 
Advanced Materials and Standards (VAMAS) is de- 
scribed. 
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PB91-159145 Not available NTIS 
= Bureau of Standards (IMSE), Gaithersburg, 
VAMAS Bulletin. 

Final rept. 


L. H. Schwartz, and B. W. Steiner. Jul 87, 16p 
Pub. as VAMAS Bulletin, n6 p1-16 Jul 87. 


Recent work of the Versailles Project on Advanced 
Materials and Standards (VAMAS) is described. 
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Fabrication of Intermetallic Compounds by Solid 
State Reaction of Roll-Bonded Materials. 

Quarterly progress rept. no. 17, 10 Aug-9 Nov 90. 

S. G. Fishman. 9 Nov 90, 6p 

Contract N00014-85-C-0857 


No abstract available. 
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Sandia National Labs., Livermore, CA. 

Large-strain quasi-static compression materials 
of penetration modeling research. 

n, and J. J. Totten. Sep 90, 30p SAND- 


8: 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


Target penetration by projectiles typically generates 
large strains, at least locally. Hence, accurate analytic 
modeling of penetration demands that constitutive 
models calibrated using large strain material test 
data. Tensile test data is limited by specimen necking 
(the Considere criterion), restricting attainable strains. 
Linear extrapolation of tensile data to target strains 
can seriously overestimate the material flow stress, re- 
sulting in erroneously stiff analytical predictions. That 
is, other tests which can attain larger strains often 
reveal a continually decreasing tangent modulus at 
large strains. We report quasistatic room temperature 
compression tests os true strains of (var ep- 
silon) = (minus)1. A few tensile tests are included to 
illustrate the previous point. Materials tested are 7075- 
T651, 5083-H131, and 6061-T651 aluminum alloys, 
4340 steel and X21-C tungsten alloy. 7 refs., 6 figs. 
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DE91006130/GAR 

EG and G Idaho, Inc., idaho Falls. 

Dynamics of droplet formation and detachment in 
jas metal arc welding. 

. A. Johnson, H. B. Smartt, D. E. Clark, N. M. 
Carlson, and A. D. Watkins. 1990, 19p EGG-M- 
90058, CONF-9009258-2 
Contract ACO7-761D01570 
Modeling of casting, welding and advanced solidifica- 
tion processes engineering foundation conference, 
Davos (Switzerland), 16-21 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Experimental rneasurements of gas metal arc welding 
are required for the development and confirmation of 
models of the process. This paper reports on two ex- 
periments that provide information for models of the 
arc physics and of the weld pool dynamics. The heat 
transfer efficiency of the spray transfer mode in gas 
metal arc weiding was measured using a calorimetry 
technique. The efficiency varied from 75 to 85%. A 
special fixture was used to measure the droplet contri- 
bution, which is determined to be between 35 and 
45% of the total input energy. A series of experiments 
was performed at a variety of conditions ranging from 
globular to spray to streaming transfer. The transfer 
was observed by taking high-speed movies at 500 to 
5000 frames per second of the backlighted droplets. 
An automatic image analysis system was used to 
obtain information about the droplets including time 
between detachments, droplet size, and droplet accel- 
eration. At the boundary between the globular and 
spray modes, the droplet size varies between small 
droplets that melt off faster than average, resulting in a 
smaller electrode extension, and large droplets that 
melt off slower than average, resulting in an increase 
in the electrode extension. 5 refs., 4 figs., 2 tabs. 
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hydrogen isotopes from ine 

|. A. Fisher. 1990, 25p WSRCMS-90- 27, CONF- 
9009141-10 

Contract ACO9-89SR18035 

International symposium on metal-hydrogen systems, 
Banff (Canada), 2-7 Sep 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The properties of four hydride-forming materials have 
been investigated to determine their applicability for 
use in a process to separate hydrogen isotopes from 
inerts. These materials are Zr(sub 0.8)Ti(sub 0.2)Ni, 
Zr(sub 0.65)Ti(sub 0.35)Co, NdCo(sub 3), and 
ErFe(sub 2). The properties investigated while survey- 
ing these materials include ease of activation, iso- 
pe ts characteristics, kinetics, cycling stability, and 
omen stability. The results of the survey indicate 
(sub 3) to be the hydride former of choice for use 
mn the inert separation process. It is the most easily 
activated and has the most favorable isotherm charac- 
teristics (the largest usable capacity, flat plateaux, 
small hysteresis, and negligible heel) as well as the 
fastest absorption kinetics of the materials tested. 
NdCo(sub 3) also has good cycling and oxygen stabili- 
ty. As with most intermetallic alloys NdCo(sub 3) de- 
crepitates into a fine powder after only a few neo er 
cycles in hydrogen and therefore must be consolidat- 
ed in order to be used in the fixed-bed absorber envi- 
sioned for the inert separation process. Consolidation 
was achieved through support of the NdCo(sub 3) in a 
sinter-bonded aluminum matrix. Stable compacts of 
NdCo(sub 3) have been made consisting of 40 wt % Al 
in NdCo(sub 3) pellets, pressed at 27 kpsi, sintered 
under vacuum for 2 hr at 450(degree)C. These com- 
pacts retained the full absorptive capacity of NdCo(sub 
3) and remained 99 wt % intact after 15 sorption 
cycles in protium. 16 refs., 9 figs. 


128,880 
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Argonne National Lab., IL. 
Multidisciplinary study of phase separation in a su- 
persaturated Ni-Si alloy. 

H. Chen, and J. E. Epperson. Jul 90, 23p CONF- 
901008-9 

Contracts W-31109-ENG-38, ACO2-76ER01198 

Fall meeting of the Minerals, Metals and Materials So- 
ciety on physical metallurgy and materials in conjunc- 
tion with materials week and the material applications 
and services exposition, Detroit, MI (USA), 7-11 Oct 
yates by Department of Energy, Washing- 
ton, 


PC A03/MF A01 


The subject of (gamma)(prime) precipitation in a Ni- 
12.5 at. % Si alloy has been studied by modern diffrac- 
tion and scattering techniques in the small-angle and 
large angle regimes, and by transmission electron mi- 
croscopy. Special attention is placed upon the mecha- 
nism and kinetic evolution of (gamma)(prime) precipi- 
tates as a function of ageing conditions. Methods are 
shown for the determination of interdiffusion coeffi- 
cient, the interfacial energy and the coherent solubility. 
The strain effect, due to lattice mismatch, on the spa- 
tial correlation and preferred alignment of precipitates 
is addressed. Scaling law for the particle growth has 
been tested against the current theories. Results ob- 
tained from the three mutually beneficial techniques 
are shown to be consistent, thereby allowing an inte- 
gral view of the phase separation process in this 
system. 29 refs., 19 figs., 3 tabs. 
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Study of O/Ni(100) with LEED and AES from che- 
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Thesis (Ph.D). 

W. D. Wang. 16 Nov 90, 203p IS-T-1519 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 
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The structures formed on the Ni(100) surface during 
oxygen adsorption, leading to oxidation, are studied 
with Video-LEED (low-energy electron diffraction) and 
AES (Auger electron spectroscopy). The temperature- 
and exposure-dependence in the development of 
LEED patterns observed during oxidation of Ni(100), at 
oxidation temperatures of 80 to 400 K, are investigated 
extensively. Integrated diffraction spot intensities and 
fractional spot profiles are measured quantitatively 
and continuously, allowing unambiguous correlation of 
various surface processes. AES is used to measure 
the oxidation onset during adsorption and the final rel- 
ative thickness of the oxide. 48 figs., 79 refs. 
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Measurements of T(sub 0) temperatures of super- 

saturated SI/-As alloys. 

Patten ag a ayy . Aziz, and J. 
Knee see, 16p SAND-90-2831C, CONF- 

90110 


Pee agg ago 


| meeting of the Material: 
oe perp | 24 Nov - 1 Dec 1990. pHa 
by Department of nergy, Washington, DC. 


taints St Ae ohove haa aes point, to T(sub 0) curve, of crys- 

talline Si-As al - been measured i 

oneinng sicearane raided, by lon tapiarention 

ing. were creat implantation of 

As into 0.1mm Si-on- and crystallized by 
ing. T(sub 0) temperatures decrease 
minus)10K at 2.0 at. % As to 1516 

er 30K at 18.1 at. bes The results of these 


mic data. The calculated 
T(sub 0) curve agrees with the measured values only 
in low oo region (less than 8 at. %). 17 
refs., 2 figs., 2 
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Role of microstructural phenomena in magnetic 
thin films. Year 1 progress report, (August 1990- 


990). 
D. E. i" and D. N. Lambeth. 1990, 17p DOE/ 
ER/4542: 

ela FG02-90ER45423 

Sponsored by Department of Energy, Washington, DC. 


This progress report discusses two areas of research, 
namely the sputtering of Co-Ni-Cr films onto si ~ 
crystal underlayers J the production of Co-Sm 
films with high coercivity. Included are a listing of 
papers submitted for publication, proposed research 
for Long : oe 1991--July 1992), and the year Il 
budget. ( 
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Internal friction peaks due to interstitials in bcc 


ghee. 

O. Buck, O. N. Carlson, H. Indrawirawan, L. J. H. 
Brasche, and D. T. Peterson. 1991, 45p IS-M-662, 
CONF-910374-1 

Contract W-7405-ENG-82 

ASTM symposium on mechanics and mechanisms of 
Baltimore, MD (USA), 13-15 Mar 


material comers, 
by Department of Energy, Washing- 


1991. Sponsor 
ton, DC. 


Richter’s and Snoek’s original works established the 
existence of an anelastic relaxation produced by a 
stress-induced interstitial reorientation in bcc metals. 
This anelastic relaxation, now referred to as a Snoek 
ak, has been studied extensively and well character- 
ized in the past for the interstitials carbon, nitrogen, 
and oxygen. The existence of a hydrogen Snoek peak 
in bec metals has been a matter of some controversy, 
however. We have studied relaxation peaks in V, Nb, 
and V-Nb alloys recently. The alloys have complete 
mutual solubility and are of interest since = have an 
extreme’ high room temperature solid solubility for hy- 
drogen. = have, over a certain composition 
range, ae si hydride phase precipitation at 
temperatures as i as 4K. Thus, if a hydrogen Snoek 
a0 does exist, it should be found in such alloys. 
ndeed there is evidence now of a spectrum of hydro- 
ee relaxation peaks below room te ature. Fur- 
ermore, there is a large misfit of V in Nb and Nb in V 
and, possibly, some chemical interaction such that 
trapping ( (or antitrapping) of the interstitials at the sub- 
stitutional sites, causing solute-interstitial peaks, can 
be characterized. The present paper provides an over- 
view of our observations regarding: the effect of hydro- 
gen on the oxygen and nitrogen Snoek peaks in pure V 
and Nb, The oxygen relaxation peaks in V-Nb alloys, 
The hydrogen relaxation im in V-Nb alloys, and 
the effect of oxygen on the hydrogen relaxation spec- 
trum in V-Nb alloys. 52 refs., 13 figs., 3 tabs. 
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tonend DimodeieEienetee 
tion Ni(3-x)Al(1 +x). 
R. Najafabadi, H. Y. Wang, D. J. Sr and R 
LeSar. 1990, 19p LA-UR-91-276, CONF-901 105-90 
Contract W-7405-ENG-36 

Fall meeting of the Materials Research Society, 
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The free energy simulation method is 

study segregation to (Sigma)s and ra (Sigma) ta (001) 
twist grain boundaries and free energies in or- 
dered Ni(sub 3-x)Al(sub 149. In the t 


compositions re- 
apy It is also shown that imp ys gn a 
pd hy ew (002) planes around the boundary 
its mag! ee 

tre For Al-rich ae ee is demonstrated 
breed om, rap at tow taeneanenne substantially 
grain boundary free energy. 8 refs., 7 figs. 
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Estimation of the 
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oe Analysis. 

Final R 

A. Abdul-aziz. 2, and S. Kalluri. Jan 91, 15p NAS 

1.26:187036, E5892, NASA-CR-187036 

Contract NAS3-25: 


The tem perie dependant elastic con- 
stants of a directional lidified nick nick = 
alloy were estimated 
peony of nickel and MARMOGS sport : supealy by by 
= Wells’ method. In this method, the directionally 
ified (columnar-grained) nickel-base superalloy 
was modeled as a epee. isotropic material, and 
the five i lastic constants of the trans- 
versely isotropic materi were determined from the 
three independent elastic constants of a cubic single 
crystal. Scudincation for both the single crystals and 
the directionally solidified superalloy was assumed to 
be along the (001) direction. Temperature-dependent 
Young’s moduli in longitudinal and transverse direc- 
tions, shear moduli, and Poisson’s ratios were tabulat- 
ed for the directionally solidified nickel-base - 
alloy. These pot elastic constants could be 
used as input — finite element structural 
pen of Pectena solidified turbine engine com- 
ponents. 
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Comparison of the Post: Behavior of Me- 
— and vate Plates with liy Located 
Final Report, Sep. 1986 - Jul. 

W. J. Horn, and M. Rouhi. Jul ao, 4138p |AR-89-11 
Contract DTFA03-86-C-00041 


An experimental in tion of the oe 
characteristics of aluminum, Lae is 2 
graphite-PEEK square flat panels with centrally locat- 
ed circular holes is presented. A — test fix- 
ture was designed and constructed to determine com- 
pressive buckling, post-buckling, and failure mechan- 
ics of these panels. The in-plane boundary 
of the test panels were those of clamped on the 
loaded edges and simply supported on the unloaded 
edges. Experimental results nage cae both the me- 
tallic and composite panels have sig post-buck- 
ling strengths and oad carying capabies well 
beyond their initial buckling mode shapes of 
the buckling and post-buckling deformations, as well 
as, the ultimate loads obtained for the 
plates were similar in many respects to their aluminum 
counterparts. The results of an analytical study of this 
structural response, using a finite element analysis uti- 
pee Bam tric and material nonlinear capability 
the MSC/NASTRAN computer code, were com- 
pared with the experimental measurements. 
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Directional Solidification of Superalloys. 
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National Inst. of Standards and Techno}ogy (MSEL), 
Gaithersburg, MD. Metallurgy Div. 

Convective and Morphological instabilities during 
Directional Solidification. 

Final rept. 

S. R. Coriell, and G. B. McFadden. 1990, 15p 
Sponsored by ee 
istration, Washington, DC 

Pub. in in Principles of Solidification and Materials Proc- 
essing, Chapter 16, v1 p365-379 1990. 
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MATERIALS SCIENCES 
Nonferrous Metals & Alloys 


An overview is given of rapid solidification processes 
and the advantages rapid solidification can provide to 
alloys. The advantages include finer microstructures, 
decreased segregation, extended solid solubility, and 
formation of new types of phases, including the recent- 
ly discovered quasicrystal phases. 
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PB91-158964 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 
Transformation of the icosahedral Phase in Rapid- 
Quenched Al-rich Al-Mn Alloys. 

inal rept. 
A. J. McAlister, L. A. Bendersky, R. J. Schaefer, and 
F. S. Biancaniello. 1987, 4p 
Pub. in Scripta Metallurgica 21, n2 p103-106 1987. 


Crystallization of the quasicrystalline icosahedral 
phase formed in Al-rich Al-Mn alloys has been studied 
by constant heat rate DTA, XRD, and TEM. Heats and 
activation energies of transformation were obtained, 
and evidence presented which suggests that the trans- 
formation is diffusion controlled. 
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PB91-159111 Not available NTIS 
National Bureau of Standards (IMSE), Boulder, CO. 
Fracture and Deformation Div. 

Use of Neutron Pole Figures to Calibrate Ultrason- 
ic Techniques for On-Line Texture Control of Alu- 
minum Plates. 

Final rept. 

R. C. Reno, A. V. Clark, G. V. Blessing, R. J. Fields, 
and A. Govada. 1987, 7p 

Pub. in Proceedings of ASM Symposium on Intelligent 
Processing of Materials and Advanced Sensors, Or- 
lando, FL., 1986, p77-83 1987. 


Neutron pole figures were used to determine the crys- 
tallographic texture in rolled aluminum plates that were 
previously characterized with ultrasonic techniques. 
The orientation distribution function coefficients 
(ODC’s) determined by neutron diffraction are in excel- 
lent agreement with those derived from ultrasound 
measurements, thus confirming the efficacy of ultra- 
sound as an on-line monitoring technique. 


128,894 

PB91-159202 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Electrodeposition of Aluminum from Molten Salts. 
Final rept. 

G. Stafford, and C. Turner. 1987, 13p 

Pub. in AESF Annual Technical Conference, v74 13p 
1987. 


The effect of additions of Mn to molten salt electro- 
lytes will be discussed. It was found that aluminum 
manganese alloys exhibit x-ray diffraction patterns 
consistent with a metallic glass structure which upon 
heat treatment transforms to the crystalline intermetal- 
lic Al6Mn. Some electrochemical phenomena opera- 
tive in these melts will be discussed. 
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Mechanical behavior of microceliular foams. 

M. H. Ozkul, J. E. Mark, and J. H. Aubert. 1990, 17p 
SAND-91-0125C, CONF-901 105-85 

Contract AC04-76DP00789 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The mechanical behavior of microcellular open-cell 
foams prepared by a thermally induced phase separa- 
tion process are investigated. The foams studied were 
prepared from isotactic polystyrene, polyacrylonitrile, 
and poly(4-methyl-1-pentene) (rigid foams), and poly- 
urethane and Lycra (elastomeric foams). Their densi- 
ties were in the range 0.04--0.27 g/cm3. Conventional 
polystyrene foams were used for comparison. The 
moduli and collapse stresses of these foams were 
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measured in compression and compared with the cur- 
rent constitutive laws which relate mechanical proper- 
ties to densities. A reinforcement technique based on 
the in-situ precipitation of silica was used to improve 
the mechanical properties. 13 refs., 4 figs., 3 tabs. 
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Metastable phase formation in Be-Nb intermetallic 


compounds. 

J. L. Brimhall, L. A. Charlot, and S. M. Bruemmer. 
Nov 90, 17p PNL-SA-18395, CONF-901 105-50 
Contract A 76RL01830 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


Amorphous structures or metastable crystalline 
phases are produced in sputter-deposited Beryllium- 
Niobium (Be-Nb) alloys (5-15 at. % Nb) depending on 
the substrate temperature. The metastable phases 
transform to the stable Be(sub 12)Nb, Be(sub 
17)Nb(sub 2)Nb phases on annealing at temperatures 
>800(degree)C. No Be(sub 5)Nb phase was found 
and the Be(sub 17)Nb(sub 2) phase is stable to low 
temperature. The Be(sub 12)Nb phase appeared to 
have a stoichiometric range of about 5.5 to 7.7 at. % 
Nb. The formation of the metastable phases is consist- 
— with current models and theories. 17 refs., 1 fig., 2 
tabs. 
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— of selectivity loss during tungsten 
J. R. Creighton. 1990, 18p SAND-90-1950C, CONF- 
9010302-1 

Contract AC04-76DP00789 

Workshop on tungsten and other advanced metals, 
Dallas, TX (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The tungsten subfluoride mechanism as well as other 
— mechanisms of selectivity loss are reviewed. 

© further demonstrate the viability of the tungsten 
subfluoride mechanism, we have extended the meas- 
urement of the tungsten subfluoride production rate 
down to 450(degree)C. We also report results from 
some preliminary experiments designed to identify the 
selectivity loss mechanism when elemental silicon is 
available for reaction. Comments regarding the origins 
of the insulator effect and selectivity loss for silane re- 
duction are offered. 23 refs., 2 figs. 
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The starting point in the diag tains is the paper 
industry’s need to improve the quality of mechanical 
pulp and to cut down the consumption of energy in the 
production of mechanical pulp. The FIBRE research 
program for 1990 consists of the following projects. 
Sub-project 1-1: ‘Fundamental research into grinding’ 
is aimed at investigating the role of grindstone surface 
composition and temperature in grinding. Another aim 
is to determine by how much the energy consumed 
during grinding can be reduced by reducing the periph- 
eral speed of the grindstone without a drop in produc- 
tion rate. Sub-project 1-2: ‘Investigating the basic 
mechanisms of refiner mechanical pulping’. In this 
work, new methods of characterizing fibres and fibre 
bundles are developed and applied to generate new 
information on the mechanism of defibration. Sub- 
project 1-5: ‘Energy consumption in grinding with dif- 
ferent stone materials is aimed at gathering informa- 


tion on the effects of different grit materials. The infor- 
mation is needed in the manufacture of Finnish con- 
crete grindstones. Part of the Pressure grinding project 
at Aabo Akademi. Sub-project 1-6: ‘Energy consump- 
tion as a function of grinding parameters’ is part of a 
wider project investigating pressure grinding at Aabo 
Akademi. The — is to create a model for the grind- 
ing mechanism. Sub-project 1-7: ‘Enzymes in the pro- 
duction of mechanical pulp’ is aimed at reducing 
energy consumption during the beating of refiner me- 
chanical pulp (RMP) and improving RMP quality by 
treating the defibrated = with enzymes prior to beat- 
ing. Sub-project 2-1: ‘Development of a new genera- 
tion RMP process using a conical refiner’. The aim is to 
develop, construct and test a new type of conical refin- 
er. The new method will give an energy-saving poten- 
tial of 20% in refining. Sub-project 3-2: ‘The project 
Gas turbines in mechanical pulp production’ is a pre- 
liminary study of the potential use of gas turbines. 
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— Class Systems. An idea Whose Time Has 
ome. 

Forest Service research paper. 

D. W. Green, and D. E. Kretschmann. Dec 90, 27p 

FPL-RP-500 


Stress class systems are species-independent grade 
classification systems for structural lumber. They are 
used throughout the world to reduce the number of 
species and grade choices that face the designer of 
engineered wood products. Stress class systems offer 
an opportunity to simplify lumber specification in the 
United States and to encourage more uniform quality 
standardization across product types. The report de- 
scribes the major stress class systems used in Europe 
and the Pacific Rim countries and discusses the ad- 
vantages and disadvantages of these systems. In ad- 
dition, an alternative stress class system for use in the 
United States is proposed. It is recommended that de- 
velopment of a U.S. stress class system should be a 
consensus effort, involving the lumber industry, indus- 
try user groups, and design engineers. 
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VENVAL. A Plywood Mill Cost Accounting Pro- 
ram. 
orest Service general technical rept. 
H. Spelter. Jan 91, 30p FPL-GTR-68 


The report documents a package of computer pro- 
grams called VENVAL. These programs pri e ply- 
wood mill data for a linear programming (LP) model 
that, in turn, calculates the optimum mix of products to 
make, given a set of technologies and market prices. 
Linear programming finds the best solutions for “ow 
set of circumstances. The paper illustrates and de- 
scribes the software programs of VENVAL and its use 
in LP for softwood plywood mill operations. 
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Fire Resistance of Wood-Frame Wall Sections. 

R. H. White. Sep 90, 28p 


Temperature development and visual observations are 
reported for a series of preliminary small-scaled tests 
for fire resistence. The type of interior finish (fire-resis- 
tive gypsum or thin plywood) was the dominant factor 
in the fire performance of the wali panel. The data will 
be useful in the development and evaluation of theo- 
retical models. These tests are preliminary to a 
planned series of full-scale ASTM E 119 wall tests. 
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Research Opportunities for Materials with Ultra- 
licrostructures. 


31 Dec 89, 127p Rept no. NMAB-454 
Contract MDA903-89-K-0078 


Current research is focused on the design, synthesis, 
and processing of ultrafine material microstructures, 
extending into the nanoscale (less than 100 nano- 
meter) regime. This research has been inspired by the 
realization that significant beneficial * coe in - 
property of materials can be achieved by pr: 
reducing the scale of their microstructure “ya m4 
taining chemical and microstructural uniformity. An- 
other incentive has been the discovery of the novel 
materials pr when the scale of the microstruc- 
ture approac nanoscale dimensions. The present 
report gives the state-of-the-art assessment of the ac- 
tivity in this exploring field of research and attempts to 
find new areas of research opportunity and some po- 
tential applications for the future. The focus is on ma- 
terials with submicron-sized microstructure (with a 
characteristic length scale less than 100 nanometers), 
irrespective of the type of material or materials 
being considered. scope of of the present study 
includes what is known about the metal, ceramic, and 
polymeric materials and their composites, but it delib- 
erately avoids significant discussion of semiconductor 
and superconductor materials, electronic and optical 
ies of multilayers, and rapidly solidified materi- 
als, all of which have been adequately treated in previ- 
ous NMAB publications. 
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An important new frontier is being opened in steel 
processing with the emergence of thin strip casting. 
Casting steel directly to thin strip has enormous bene- 
fits in energy savings potentially eliminati = 
need for hot reduction in a hot strip mill. This has 

the —s force for numerous current research olhorte 
into the direct strip casting of steel. The US Depart- 
ment of Energy initiated a program to evaluate the de- 
velopment of thin strip casting in the steel industry. In 
earlier phases of this program, planar flow casting on 
an experimental caster was studied by a team of engi- 
neers from Westinghouse Electric corporation and 
Armco Inc. A subsequent research program was de- 
signed as a fundamental and developmental study of 
both planar and melt overflow casting processes. This 
study was arranged as several separate and distinct 
tasks which were often completed by different teams 
of researchers. An early task was to design and build a 
water model to study fluid flow through different de- 
signs of planar flow casting nozzles. Another important 
task was mathematically modeling of melt overflow 
casting process. A mathematical solidification model 
for the formation of the strip in the melt overflow proc- 
ess was written. A study of the material and condition- 
ing of casting substrates was made on the small wheel 
caster using the melt overflow casting process. This 
report discusses work on the development of thin steel 
casting. 
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Is supe! ticity in the future of nanophase mate- 


rials. 
R. W. Siegel. Jul 90, 23p CONF-900466-96 
p's get -31108-ENG- 38 

ing of the Materials Research Society 
(wr), San San teehee: CA (USA), 16-21 Apr 1990. 
ponsored by Department of Energy, Washington, DC. 


The ultrafine grain sizes and high diffusivities in nano- 
phase materials assembled from atomic clusters sug- 
gest that these materials may have a strong tendency 
toward su lastic mechanical behavior. Both small 

rain size and enhanced diffusivity can be expected to 
lead to increased diffusional creep rates as well as to a 
significantly greater propensity for grain boundary slid- 
ing. Recent mechanical properties measurements at 
room temperature on nanophase Cu, Pd, and TiO(sub 
2), however, give no indications of superplasticity. 
Nonetheless, significant ductility has been clearly 


demonstrated in these studies of both nanophase ce- 
ramics and metals. The 


features of what is known of their structure and me- 

chanical properties is reviewed. Finally, the answer to 

fige question posed in the title is addressed. 34 refs., 6 
S. 
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control of gas 
metal arc weldi 
H. B. Smartt, J. A. Johnson, C. J. Einerson, A. D. 
Watkins, and N. M. Carison. 1990, 18p EGG-M- 
89511, CONF-9009258-3 
Contract ACO7-761D01570 
Modeling of casting, welding _ advanced solidifica- 
tion processes ineering foundation conference, 
Davos (Switze’ 16-21 n’sep 1990. Sponsored by 
Department of Energy, Washington, DC. 


This paper discusses work on a model-based intelli- 
gent process controller for gas metal arc welding. Four 
sensors input to a neural network, which communi- 
cates to a reference model-based adaptive controller 
that controls process parameters. Reference model 
derivation and validation are discussed. The a of 
an arch weld is determined by the composition of 
weld and base metal and the weld’s 
cal history. We commntion Gt be aunsead ad 
nds primarily on the amount of filler metal 
it input to the weld, comprising pre-heat 
and po Roce heat, is the controlling factor in the ther- 
mal cycle. Thus, control of the arc welding process 
should focus on rational specification and in-process 
control of the heat and mass input to the weld. A con- 
trol model has been developed in which the governing 
equations are solved for the process parameters as 
functions of the desired heat input (in terms of heat 
input unit weld length) and mass input (in terms of 
transverse reinforcement area) to the weld. The model 
includes resistive and arc heating of the electrode 
wire, characteristics of the welding power supply, and 
a volumetric heat balance on the electrode material, 
as well as latent and superheat of the electrode mate- 
rial. Extension of the model to include dynamics of indi- 
vidual droplet transfer events, based on incorporating 
a nonlinear, lumped parameter droplet analysis, is dis- 
cussed. A major emphasis has been placed on compu- 
tational simplicity; model solutions are required at the 
rate of about 10 Hz during welding. Finally, a process 
control scheme has been developed for the gas metal 
arc welding process using the above nonlinear model 
with a proportional-integral controller with adaptive co- 
efficients to control the weld heat input and reinforce- 
ment area independently. Performance of the resulting 
control method is discussed. 10 refs., 5 figs. 
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The influence of grain size or cell size on the mechani- 
cal behavior of metals is well known, although debate 
continues about details of defect control mechanisms. 
In the past, difficulty in producing bulk samples with 
grain sizes smaller than about 1 (mu)m limited me- 
chanical behavior studies in finer-grained materials. 
essions relating strength to grain size, determined 
from studies of coarse-grained materials, t that 
reducing grain size into the sub-micrometer range re- 
sults in increased mechanical strength at low homolo- 
gous temperatures. At high temperatures, diffusional 
creep effects may lead to increased ductility. This 
paper reports the major results to date of an ongoing 
study of the mechanical behavior of nanocrystalline 
metals produced by the inert-gas condensation 
method; some results have been reported elsewhere. 
Studies of the tensile strength, low-temperature creep 
and Vickers microhardness of Cu, Pd and Ag reported 
here are complemented in this broader study by proc- 
essing studies, x-ray grain-size and strain analyses, 
and high resolution microscopy studies of nanostruc- 
ture and microstructure. The work provides a basis for 
predicting low-temperature mechanical behavior of ul- 
trafine-grained metals, subject to some significant con- 


PC A03/MF A01 


128,909 


MATERIALS SCIENCES 
General 


PC A03/MF A01 


Quarterly 
To0b 47p DoE/i -June 30, 1990. 
Somme DOE/ID/12735-T12 
Contract ACO7-881D12735 


by Department of Energy, Washington, DC. 
en eee The first task 


alumina in thick plates. 2 refs., 4 figs., 1 tab. 
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In 


The influence of oxidation on the emittance of metals 
is investigated for several steels (two structural steels, 
“Se one Cr-Ni-steel, one silicon steel) and 
theoretical mute 

ta 


processing, monochromatic 

up to 1 (mu)m is recommended. E 

Various groups of steels are given to correct the meas- 
ured ‘black’ temperatures. (orig./MM). 
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Solving Least Squares Problems on Distributed 
Memory Machines. 

Technical rept. 

U. Bhaskar, and V. S. Vemulapati. Dec 90, 98p Rept 
no. PSU/ARL-TR-90-015 

Contract N00039-88-C-0051 


We consider solvi a unconstrained least squares and 
equality constrained least squares problems on distrib- 
uted memory multi-processors. First, we examine 
some issues related to matrix computations in general, 
on such architectures. We then describe three differ- 
ent algorithms to compute an factorization 
of a matrix on a multi-processor, which are well suited 
for dense matrices. As for sparse matrices, efficient 
solution of problems involving large, sparse matrices 
on distributed memory multi-processors calls for the 
use of static data structures. Often, at the same time, it 
is critical to G=iect the rank of a matrix during the fac- 
torization to accurate results. We describe a rank de- 
tection strategy, using an incremental condition esti- 
mator, that computes a factorization using pre-deter- 
mined static data structure. We present experimental 
et to show that the accuracy of the rank detec- 

tion algorithm is comparable to the column pivoting 
and another recent procedure by Bischof. We further 
demonstrate that the algorithm is quite suitable for par- 
allel sparse matrix factorizations, by showing good 
speed-ups on a hypercube with up to 128 processors. 
We use this algorithm to detect the rank of the con- 
straint matrix in solving the equality constrained least 
squares problem. We use the weighting approach to 
solve the equality constrained least square problem, 
with two iterations of modified deferred correction 
palsy to improve the accuracy of the original solu- 
tion. 
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Multivariate Multiscale Ana 

Final rept. 15 Sep 89-14 Sep’ 90. 

W. R. Madych. 8 Nov 90, 84p 

Grant AFOSR-89-0524 


The principal investigator produced five published 
papers during the period of support. The work cen- 
tered on questions of Fourier/wavelet analysis. This is 
an area which promises to have a major impact on 
signal processing and numerical analysis and requires 
careful theoretical underpinning. Dr. Madych has re- 
solved several questions related to translation invar- 
iance, multiscale analysis and Radon transforms. Con- 
tents: 1) Translation invariant multiscale analysis; 2) 
Polyharmonic Splines, Multiscale Analysis, and Entire 
Functions; 3) Summability and Approximate Recon- 

n from Radon Transform Data; 4) Bounds on 
Multivariate Polynomials and Exponential Error Esti- 
mates for Multiquadric Interpolation; 5) Error Estimates 
for Interpolation by Generalized Splines. (kr) 


128,912 

AD-A229 757/0/GAR PC A02/MF A01 

Naval Research Lab., Washington, DC. 

Explicit State Vector Representation for Heteroas- 
Memories. 


sociative 
J. K. Uhimann. 21 Nov 90, 8p Rept no. NRL-9283 


In summary, it has been shown that the commutative 
correlation operator used in most linear associative 
memory (AM) models enforces symmetries that pre- 
clude the learning of several classes of important map- 
ping functions. It has also been shown, however, that 
these symmetries can be eliminated simply by —_e a 
different information representation scheme. The ex- 
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plicit state (ES) representation has been proposed as 
an alternative to the commonly used bipolar form and 
has been ited to permit standard AM archi- 
tectures to learn nonlinear mappings. In particular, it 
has been shown that the ES representation permits 
first-order AM models to learn nonlinear transforma- 
pec aang Ane = xT + b. This characterization is 
important because its properties are directly amenable 
Geneon ae the known of affine 
transformation. For example, it has n noted that 
this transformation renders the ES formulation immune 
to the effects of constant additive noise. It has also 
been shown that the ES representation can be easily 
sain ge KA) the use of higher order correlation in- 
tion. 
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search Lab. 
—— of Integral Equations Arising in Scatter- 
ing hae cary 

Technical memo. 

S. T. McDaniel. 2 Mar 90, 22p Rept no. ARL/PSU/ 
TM-90-59 


The key to solving a general scattering tem is first 
to obtain a solution for the relevant aft = oye 
evaluated on the scattering surface. For all but very 
simple cases, which can be treated numerically, = 
entails an approximation which thence limits the r 
of applicability of the result obtained. This article ha 
considered three different formulations of the bounda- 
ry integral equation for plane wave incidence on a peri- 
odic pressure release surface. In the low-frequency 
a the three —- yield is peeelaaine aaa Only 
r $ integral equation yie' accepta- 
ble selection coefficients and these are identical to 
those obtained using the ae gh or small wave 
nt approximation. Whereas the Rayleigh approxi- 
mation is in a agreement with exact solutions for 
scattering at frequencies and as angles, when 
the frequency or grazing ts Cniienrtly in- 
creased, this rt epee nas scattering strength 
predictions considerably higher than those experimen- 
tally observed. It appears that Uretsky’s integral equa- 
tion is the only viable starting point for developing a 
general scattering theory applicable over a greater 
range of parameters. (KR) 
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The project pr | discussed two problem areas: (1) 
The solution of large sparse of linear equations; and 
(2) The solution of sparse least squares problems. We 
report significant propese in both of these areas and 
P Re — _ the solution of the algebraic eigenvalue 
pied nse pe! in solving systems of linear 
oulene incl an algorithm for computing order- 
ing for efficiently factoring sparse symmetric, positive 
definite systems in parallel. We also made important 
progress in computing the ordering itself in parallel. 
progress included a method for handling singu- 
lar blocks in a one-way dissection ordering and an 
error analysis of Gaussian elimination in unnormalized 
arithmetic. For linear least squares problems we devel- 
oped an efficient reliable method for detecting the rank 
of a sparse matrix without column exhanges. The 
method used a static data structure. We also analyzed 
and compared methods for computing sparse and 
dense QR factorizations on message passing architec- 
tures. On the algebraic eigenvalue problem, we partici- 
pated in resolving long standing open questions on rel- 
ative perturbation bounds on certain diagonally domi- 
nant eigenvalue problems. (KR) 
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This paper discusses CELEFUNT, a package of For- 
tran programs for testing complex elementary func- 
tions. 6 refs., 2 tabs. 
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pretense elementary function package in 


an accurate ‘ 
P. T. P. Tang. Nov 90, 48p ANL-90/35 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


A comprehensive set of elementary functions has 
been implemented portably in n-confmed by ror accuracy 
of the implementation has been 

analysis. Moreover, we present new nat hehhone thet that 
are efficient and offer a high leg en of 0.005 unit in 
the last place. These test methods have been imple- 
mented ly here and confirm the accuracy of our 
implemented functions. Ri on the accuracy of 
other function libraries obtained by our test programs 
are also presented. 26 refs., 9 tabs. 
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=— Progress report, June 1, 1990-May 31, 

D. A. Hoffman, and J. Spruck. Jan 91, 39p DOE/ER/ 
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This report discusses research in computer graphics, 
video animation, software development, and problems 
in differential metry, calculus of variations and 
mathematical physics. (LSP) 
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Simulated Annealing as a Tool to Sptain} New Re- 
sults in Plane Geometry. 

P. C. Schuur. Jun 90, 89 MEMO-COSOR-90-17, 
ETN-91-98436 


The use of the simulated annealing method to gener- 
ate new results in plane geometry is described. A cir- 
cular elevator problem is and formulated 
mathematically to give a geometric theorem. 
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Skew-Symmetric Matrices and the — Equations 
of Rotational Motion for Rigid 

D. A. Overdijk. Aug 90, 14p EMO-COSOR-90-27, 
ETN-91-98441 


A rigid system of n (n greater than or equal to A a 
cles in three-dimensional space is considered. A 

tesian coordinate system which is fixed in the amen 
is introduced. The equations of rotational motion for 
the rigid system around a fixed point are investigated. 
Euler equations of motion are derived by use of the 
exponential function with skew-symmetric matrix argu- 
ment. 
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Limit Theorem for a Proc- 


F. Denhollander, G. Hooghiemstra, M. Keane, and J. 
Resing. c1990, 21p REPT-90-3 
Sponsored in Part by Royal Netherlands Academy of 
Arts and Sciences, Amsterdam. 


The aim is to present a general approach to the study 
of limiting behavior for iterative schemes rather than a 
solution. Standard tools are used, including recursive 
inequalities, central limit theorem for martingale differ- 
ence arrays, invariance principle and continuous map- 
ping theorem. An almost sure result is proved for a 
given iteration scheme. A functional central limit theo- 
rem for martingale difference arrays is formulated. 
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Implementation of a Solid Modelling System with 
Quadric Surfaces. —o 
R. Vankleij. c1990, 22p REPT-90-41 


Quadric surfaces, or quadrics, are sets of points in 
~~ that satisfy a second yo eee F(x, y, 2) 


‘es, 
pa cylinders, ellipsoids, i 
loids, were studied thoroughly in the 19th century. The 
so-called natural quadrics are a subset of the general 
quadrics, and include planes, cones, spheres and cyl- 
inders. Natural quadrics appear frequently in the 
in of mechanical parts as stock material (plane), 
circular holes (cylinder), pockets (cylinder and plane) 
and simple blends (cylinder, cone, and sphere). In 
computer graphics, quadrics are used to visualize phe- 
nomena such as molecular structures, human body 
parts and natural scenes. In the last decade quite a lot 
was published about the theoretical backgrounds of 
solid modeling and graphics systems with quadrics, 
but very little was written about how to implement such 
systems. An overview of the functions and the global 
structure of an implemented model is given. The basic 
data structures and the routines to manipulate them 
are discussed. Some al ms, including an algo- 
rithm for calculating the silhouette of a quadric, and the 
algebraic p rinciples of h neous second degree 
equations on which ‘ieee clgertnmns rely, are dis- 
cussed. 
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C. B. Huijsmans, and B. Depagter. c1990, 34p 
REPT-90-42 


Some properties of disjointness preserving operators 
on Banach lattices are discussed. A band H generated 
by all disjointness preserving operators and its disjoint 
complement D, the operators in which are called dif- 
fuse, are considered. The band D is described and 
used to obtain some algebraic properties of H and D 
which are reflected in certain —eo properties of 
the corresponding band projections. Typical classes of 
diffuse operators, such as Kernel, compact and certain 
convolution operators are presented. For a wide class 
of Banach lattices the band projection onto the band 
generated by a single disjointness preserving operator 
is proved to be contractive with respect to the operator 
norm. Some results are used to get information about 
the spectrum of disjointness preserving operators. Any 
norm bounded aperiodic disjointness preserving oper- 
ating on a Banach lattice with order continuous norm is 
shown to have a rotationally invariant peripherical 
spectrum. 
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Her totics for a Class of a Semi-Linear Hyper- 
bolic Equations with an Application to a Problem 
with Quadratic Nonlinearity. 

W. T. Vanhorssen. c1990, 51p REPT-90-44 


An initial boundary value problem for a semilinear hy- 
perbolic equation is considered. An a, gna theory 
for a class of problems is presented. This theory im- 
plies the well-posedness (in the classical sense) of the 
problem as well as the asymptotic validity of formal ap- 
proximations on timescales. As an application of the 
theory initial boundary value problems are considered. 
These types of problems may serve as simple models 
for the vibrations of a taut string embedded in a nonlin- 
ear elastic medium. 
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Linear Complementarity ae Sufficient Matri- 
ces, and the Criss-Cross Method. 

D. Denhertog, C. Roos, and T. Terlaky. c1990, 18p 
REPT-90-49 


Specially structured linear complementarity problems, 
and their solution by the criss-cross method is exam- 
ined. The criss-cross method is known to be finite for 
Linear Complementarity Problems (LCPs) with positive 
semidefinite bisymmetric matrices and with P matrices. 
It is also a simple finite al m for oriented matroid 
programming problems. The finiteness of the criss- 
cross method for LCPs with sufficient matrices is 
proved. It is shown that the class of sufficient matrices 
can be characterized by the finiteness of the criss- 
cross method. 
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ferent foci simultaneously. After transforming the 
— toa atte system, the uniqueness 
° imi Drang sniton, using a modification of a 
theorem by 
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Stability of Nonlinear 
S. P. Banks, and Z. Yi. Feb 90, 23p AR-389, ETN- 
91-98519 


The stability of nonlinear delay systems is investigated 
via the methods of Carleman linearization and inequal- 
ity anal Some new criteria for stability are ob- 
tained. xamples illustrating the theory are given. 
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ry ‘i ere. P. Banks. Mar 90, 21p RR-391, ETN- 
91-98521 


A new concept of k-exponential stability is introduced. 
The k-exponential stability of nonlinear delay systems 
is investigated via the nonlinear variation of param- 
eters formula and nonlinear inequality analysis. Exam- 
ples are given to illustrate the theory. 
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Lie Series, and Optimal Control of Nonlinear PDES. 
S. P. Banks. Mar 90, 21p RR-392, ETN-91-98522 


The Carleman linearization and Lie series techniques 
are generalized to nonlinear PDEs (Partial Differential 
Equations) and are applied to nonlinear optimal control 
theory. The two methods are shown to be essentially 
equivalent. 
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Describing Functions, V and the 
Analysis of Nonlinear Systems in the Frequency 
nn. 

J. C. Peytonjones, id S. A. Billings. Jun 90, 25p 
RR- 396, ETN-91-98524 


A relationship between the higher order frequency re- 
sponse functions of the Volterra series model, and the 
weil known describing function representation for non- 
linear systems is derived. It is shown that a large class 
of generalized describing functions can be derived 
from the Volterra model and that this approach re- 
moves the restriction to specific inputs. The concept of 
a worst case transfer function is introduced, and exam- 
ples are included to illustrate the results. 
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Modulo (1,1) Periodicity of Clifford Algebras and 
Generalized (Anti-)Moebius Tran: 

J. G. Maks. 1990, 80p 


In the first chapter the reader meets a synoptic intro- 
duction in Clifford al ‘as and spin representations. A 
constructive me’ is given to determine the scalar 
products on the spinor spaces. Chapter 2 presents the 
author’s theory of generalized (ant-) Mobius transfor- 
mations, based on the modulo (1,1) periodicity of Clif- 
on al as. Chapter 3 is a reminiscence of Vahien’s 
he hyperbolic  roup is seen to be covered by a 
subgroup of (anti-)Mobius transformations belonging 
to a positive definite vector space. Chapter 4 dis- 
cusses the geometry of the Siegel domains of type 
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The Cost-Constrained by Salesman Problem 
(CCTSP) is a variant of the well-known Traveling 
Salesman Problem (TSP). In the TSP, the goal is to 
find a tour of a given set of cities such that the total 
eT ee 


We found two types of repetition to be 
etitions based on on randomication inthe subtour bul 


ings process, and repetitions 
sion of different subsets of the nodes. 
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one on functions are stated. The use of functors to 
characterize a class of algebras with compatible signa- 
tures is described. Paramorphism functions and their 
relationships to catamorphisms are shown. 
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E. Kranakis, D. Krizanc, and J. Vandenberg. cMar 90, 
18p CWI-CS-R9011, ETN-91-98423 


The bit complexity of computing boolean functions on 
anonymous networks is studied. Let N be the number 
of nodes, delta the diameter and d the maximal node 
degree of the network. For arbitrary, unlabeled net- 
works a general algorithm of nomial bit complexity 
O((N to the 4th power)(delta)(d squared)(log N)) for 
computing any boolean function which is computable 
on the network is given. This improves upon the previ- 
ous best known algorithm which was of exponential bit 
complexity O(d to the (N squared) power). For sym- 
metric functions on arbitrary networks probabilistic 
techniques are used in order to give an algorithm with 
bit complexity O(N squared)(delta)(d squared)(log 
squared N)). This same algorithm is shown to have 
even lower bit complexity for a number of specific net- 
works. The class of distance regular unlabeled net- 
works is considered and it is shown that on such net- 
works symmetric functions can be computed efficiently 
in O((N)(delta)(d)(log N)) bits. 


128,935 
N91-15810/5/GAR 
Technische Hoge 


PC A03/MF A01 
school Eindhoven (Netherlands). 


sis of the Asymmetric est Queue Prob- 
lem. 1: Theoretical Ana 
|. J. B. F. Adan, J. Wessels, and W. H. M. Zijm. Jan 
90, 39p MEMO-COSOR-90-01-PT-1, ETN-91-98432 


A system consisting of two parallel servers with differ- 
ent service rates is studied. Jobs arrive according to a 
Poisson stream and generate an exponentially distrib- 
uted workload. On arrival a job joins the shortest 
queue and in case both queues have equal lengths, he 
joins the first queue with probability q and the second 
one with probability 1 - q, where q is an arbitrary 
number between 0 and 1. It was previously shown that 
for the symmetric problem, that is for equal service 
rates and q = 1/2, the equilibrium distribution of the 
lengths of the two queues can be represented by an 
infinite sum of product form solutions by using an ele- 
mentary compensation procedure. The main purpose 
of this study is to prove this product form result for the 
asymmetric problem by using a generalization of the 
compensation procedure. In a companion study it is 
shown that the product form representation leads to a 
numerically highly attractive algorithm. 


Dept. of Mathematics and ae Science. 
lysis. 


128,936 

N91-15811/3/GAR PC A03/MF A01 
Technische H hool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 

Anal of the Asymmetric lest Queue Prob- 
lem. 2: Numerical Analysis. 

|. J. B. F. Adan, J. Wessels, and W. H. M. Zijm. Jan 
90, 37p MEMO-COSOR-90-03-PT-2, ETN-91-98434 


A system consisting of two parallel servers with differ- 
ent service rates is studied. Jobs arrive according to a 
Poisson stream and generate an exponentially distrib- 
uted workload. On arrival a job joins the shortest 
queue and in case both queues have equal lengths, it 
joins the first queue with probability q and the second 
one with probability 1 - q, where q is an arbitrary 
number between 0 and 1. It was previously shown that 
the equilibrium distribution of the lengths of the two 
queues can be represented by an infinite sum of prod- 
uct form solutions by using an elementary compensa- 
tion procedure. The main purpose of this study is to 
show that the product form representation leads to a 
numerically highly attractive algorithm. Essentially, the 
method exploits the convergence properties of the 
series of product forms. Because of the fast conver- 
gence an efficient method is obtained with upper and 
lower bounds for the exact solution. For states further 
away from the origin the convergence is faster. This 
aspect is also exploited in the study. 


128,937 

N91-15813/9/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
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ce of the Symmetric Shortest Queue Prob- 


|. J. B. F. Adan, J. Wessels, and W. H. M. Zijm. Jul 
90, 27p MEMO-COSOR-90-19, ETN-91-98438 


A system consisting of two identical servers, each with 
exponentially distributed service times is studied. Jobs 
arrive according to a Poisson stream. On arrival a job 
joins the shortest queue and in case both queues have 
equal lengths, it joins either queue with probability 1/2. 
By using a compensation method, it is shown that the 
stationary queue length distribution can be expressed 
as an infinite linear combination of product forms. Ex- 
plicit relations are found for these product forms, as 
well as the coefficients in the linear combination. 
These analytic results offer an elegant and efficient nu- 
merical algorithm, with effective bounds on the error of 
each partial sum. 


128,938 


N91-15814/7/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Analysis of the metric Shortest Queue Prob- 
lem with Thi Jockeying. 

|. J. B. F. Adan, J. Wessels, and W. H. M. Zijm. Jul 
90, 21p MEMO-COSOR-90-20, ETN-91-98439 


A system consisting of two parallel servers with possi- 
bly different service rates is studied. Jobs arrive ac- 
cording to a Poisson stream and generate an expon- 
entially distributed workload. On arrival a job joins the 
shortest queue and in case both queues have equal 
lengths, it joins the first queue with probability 1-a and 
the second one with probability a, where a is an arbi- 
trary number between 0 and 1. If the difference be- 
tween the lengths of both queues reaches some 
threshold value T, then one job switches from the long- 
est to the shortest queue. It is shown that the equilibri- 
um probabilities of the queue lengths satisfy a product 
form for states where the longer queue exceeds the 
threshold value T. Furthermore, it is shown that for a 
sensible partitioning of the state space the matrix-geo- 
ee is essentially equivalent with our ap- 
proach. 


128,939 


N91-15817/0/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). 

lassical rithmic Barrier Function Method for 
a Class of th Convex Programming Prob- 


D. Denhertog, C. Roos, and T. Terlaky. c17 Apr 90, 
28p REPT-90-28 


A natural implementation of the classical logarithmic 
barrier function method for smooth convex program- 
ming is described. It is assumed that the objective and 
constraint functions fulfill the so-called Relative Lips- 
chitz Condition with Lipschitz constant M greater than 
0. In this method, line searches are done along the 
Newton direction with respect to the strictly convex 
logarithmic barrier function if we are far away from the 
central trajectory. If we are sufficiently close to this 
path, with respect to a certain metric, the barrier pa- 
rameter is reduced. The number of iterations required 
by ee algorithm to converge to an optimal solution is 
proved. 


128,940 


N91-15829/5/GAR PC A03/MF A01 
Sheffield Univ. (England). 

Practical Identification of Narmax Models Using 
Radial Basis Functions. 

S. Chen, S. A. my C. F. N. Cowan, and P. M. 
Grant. Apr 90, 36p RR-393, ETN-91-98523 

Contract GR/E/10357 


Awide class of discrete time nonlinear systems can be 
represented by the nonlinear autoregressive moving 
average model with exogenous inputs or NARMAX 
model. A practical algorithm for identifying NARMAX 
models on radial basis functions from noise corrupted 
data is developed. The algorithm consists of an itera- 
tive pcr pe forward regression routine coupled 
with model validity tests. The orthogonal-forward re- 

ression routine selects parsimonious radial basis 

inction models while the model validity tests measure 
the quality of fit. The modeling of a liquid level system 
and an automotive diesel are included to demonstrate 
the effectiveness of the identification procedure. 


Statistical Analysis 


128,941 

N91-15834/5/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Applications of Probability in Analysis. 

F. W. Steudel. Jul 90, 21p MEMO-COSOR-90-18, 
ETN-91-98437 


Evidence for the thesis that every analyst and every 
mathematician should know some probability is pre- 
sented. The evidence consists mainly of three applica- 
tions present under the headings of approximation 
theory, deconvolution of Lebesgue measure and coun- 
terexamples to Robertson’s conjecture. The use of 
specific probabilistic tools in analysis is given. 


128,942 

PB91-158824 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Statistical Engineering Div. 

Design and Analysis of ts. 

Final rept. 

J. S. Hunter, M. G. Natrella, E. H. Barnett, W. G. 
Hunter, and T. L. Koehler. 1988, 81p 

Pub. in Juran’s Quality Control Handbook, Section 26, 
p26.1-26.81 1988. 


The chapter outlines some general considerations in 
planning experiments and some tools for sound ex- 
perimentation. Various statistical experiment designs 
are classified according to their structure, their pur- 
pose, and the kind of information obtained. Detailed 
explanations of the design structure and analysis are 
given for completely randomized designs, various 
kinds of block designs, factorial and fractional fractor- 
ial designs, and mixture designs. Some methods for 
planning the size of the experiment, and for planning 
interlaboratory tests are also given. 


128,943 

PB91-158907 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Statistical Engineering Div. 

New Yorker in Japan. 

Final rept. 

W. Liggett. 1990, 2p 

—_ in Industrial Science and Technology 31, p46-47 
990. 


A personal note is provided on experiences at NRLM 
(National Research Laboratory of Metrology) in Japan, 
which relate NIST to NRLM, and U.S. culture to that of 
Japan. 


128,944 

PB91-158931 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Statistical Engineering Div. 

Calibration with Working Standards. 

Final rept. 

T. Lwin, and C. H. bee egg 1986, 6p 

Contract ONR-00014-83-005 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Applied Statistics 35, n3 p256-261 1986. 


Certified values of working standards used for calibra- 
tions are rarely exact, and calibration curve proce- 
dures should take into account all sources of error, in- 
cluding errors in the working standards. When the 
errors in working standards have a known finite bound, 
the authors give an easily implementable accurate 
calibration curve procedure. It produces conservative 
confidence intervals based on an expansion. 


General 


128,945 

DE91004950/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ONT High Gain Initiative WRAP computational per- 
formance section. Final report. 

Progress rept. 

J. R. McGraw, G. Hedstrom, and T. De Groot. 2 Oct 
90, 15p UCRL-ID-105260 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 





LLNL received a contract during March 1990 to per- 
form three tasks for ONT. ‘saad letter report covers 
Task | which concerned a computing effort in a 
Program termed the High Gain | Initiative, which is an 
anti-submarine (ASW) project that requires substantial 
computational and signal processing expertise. The 
core of the computational aspects at the present time 
is a code called WRAP (Wide Area Rapid Acoustic 
Prediction). LLNL’s obj e was to study the WRAP 
model and determine feasibility and limits of its op- 
timization. At the present time, the WRAP code runs 
ona single processor VAX computer. 


128,946 
DE91006133/GAR PC A04/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Modeling and analysis of energy conversion sys- 


pd Braven, and S. Stanger. Oct 90, 72p EGG- 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


An investigation was conducted to assess the need for 
and the feasibility of developing a computer code that 
could model thermodynamic systems and predict the 
performance of energy conversion systems. To assess 
the market need for this code, representatives of a few 
industrial organizations were contacted, including 
manufacturers, system and component designers, and 
research personnel. Researchers and small manufac- 
turers, designers, and installers were very interested in 
the possibility of using the by code. However, 
large companies were satisfied with the existing codes 
that they have developed for their own use. Also, a 
survey was conduced of available codes that could be 
used or possibly modified for the desired purpose. The 
codes were evaluated with respect to a list of desirable 
features, which was prepared as a result of the survey. 
A few publicly available codes were found that might 
be suitable. The development, verification, and main- 
tenance of such a code would require a substantial, 
ongoing effort. 21 refs. 


128,947 

DE91006259/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Gauss elimination: A case study on parallel ma- 
chines. 

K. H. Warren, and E. D. Brooks. Nov 90, 17p UCRL- 

JC-105426, CONF-910263-4 

Contract W-7405-ENG-48 

COMPCON ‘91, San Francisco, CA (USA), 25 Feb - 1 
Mar 1991. Sponsored by Department of. Energy, 
Washington, DC. 


We report our experiences with the Gauss elimination 
algorithm on several parallel machines. Several differ- 
ent software designs are demonstrated, ranging from a 
simple shared memory implementation to use of a 
message passing programming model. In this work we 
find that the efficient use of local memory is critical to 
obtaining good performance on scalable machines. 
Machines with large coherent caches appear to re- 
quire the least software effort in order to obtain effec- 
tive performance. 3 refs., 1 fig., 2 tabs. 


128,948 

DE91006969/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 

UNIX device driver for a Translink || Transputer 


board. 
J. C. Wiley. Jan 91, 29p DOE/ER/53266-37, FRC- 


383 
Contract FG05-88ER53266 
Sponsored by Department of Energy, Washington, DC. 


A UNIX device driver for a TransLink Il Transputer 
board is described. A complete listing of the code is 
presented. The device driver allows a transputer array 
to be used with the A/UX operating system. 


128,949 
DE91007076/GAR 
Argonne National Lab., IL. 
Rationale for the mitive functions atepiees * for a generic 


PC A03/MF A01 


Row. Bre, ANL-90/41 rt 


Contract W-31 T08-EN -38 
Sponsored by Department of Energy, Washington, DC. 


This paper supplements the “Proposed Standard fora 
Generic Package of Primitive Functions for Ada,” writ- 
ten by the ISO- IEC/JTC1/SC22/WG9 (Ada) Numer- 


PC A03/MF A01 
Livermore National Lab., CA. 


Deconv using a a neural network. 

S. K. Lehman. 15 Nov 90, 28p UCRL-ID-105439 
Contract W-7405-ENG-48 . 
Sponsored ARR sinensis 
Viewing one dimensional as a matrix in- 
Drepagaon ena bwrerse itt Lin and peewee 
propagation matrix inverse 

verse. This is a largely an exercise in u 

how our neural network code works. 1 ref. 


| 
MEDICINE & BIOLOGY 


Biochemistry 


PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Construction and evaluation of a regenerabie 
= steps ep maa nies fiber optic biosen- 
5°. Bowyer, J. P. Alarie, M. J. Sepaniak, T. Vo- 
Dinh, and R. Q. Thompson. 1990, 40p DOE/ER/ 
13613-29 
Contract FG05-86ER13613 
Sponsored by Department of Energy, Washington, DC. 


A microscale fiber optic biosensor that is capable of in 
situ regeneration is described and characterized. By 
combining recently developed fiber optic sensing tech- 
nology with a capillary column reagent delivery 
system, it is possible to perform a variety of 


ly pri 

The configuration of the sensing chamber at the termi- 
nus of the fiber is an important design feature. The 
construction and operation of the sensor is described 
and the results of evaluations of the sensor using an 
antibody/antigen system are presented. Affinity assay 
SE ee eee oe ee oe 
gents, secondary reagents, and rinse solutions are 
demonstrated. Sampling is accomplished by mild aspi- 
ration. Coefficients of variation — for steps 
pet tg tno The capability of ity meas- 

uring fluorescently-labeled erbeabtermanegob 
G (IgG), in the present of a simi wrabtue gd beads 
immunospecific interaction with 
demonstrated and exhibits a CV of 6.2. . near yh 
calibration plot is presented over a concentration 
range of 0.011 mg mi(sup (minus)1) (approximately the 
Af of — to 0.11mg mi(sup (minus)1). 30 refs., 
4 figs., 


128,952 

DE91005196/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Purification and characterization of the Oligosac- 


yy? transferase. 

T. M. Kapoor. Nov 90, 34p UCRL-CR-105338 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Oligosaccharyl transferase was characterized to be a 
g Se ee ae ane 
pba ore or D- glucopyranose configura’ un- 
7 at C-3, C-4 and C-6, using a 
uaa Aa column. This afforded a 100 
Shs trashape bu thea Sanahotaen puller ee eaiiitinnt 
prea ap Ay en es ap wale anng 
microsomal proteins (the — ones detergent NAEDE 
moved before ep (LDAO) aes geen lhe eo 
methyldodecylamine N-o: was used for so- 
lubilization and it yielded a system compatible with the 
assay and the purification steps. An efficient method 


128,955 


MEDICINE & BIOLOGY 


June 1, 1991 


167 





MEDICINE & BIOLOGY 
Biochemistry 


Charge separation in photoredox reactions. Tech- 
nical 1, 1987-July 1, 1990. 

L. Kevan. 31 Jul 90, 5ip DOE/ER/13848-3 

Contract FG05-88ER13848 

Sponsored by Department of Energy, Washington, DC. 


The structural aspects controlling charge separation in 
molecular photoionization reactions in organized mo- 
lecular assemblies involving micelles and vesicles are 
being studied by optical and electron magnetic reso- 
nance techniques including the time domain technique 
of electron spin echo modulation (ESEM). ESEM is 
particularly well adapted to the study of disordered 
systems as exemplified by micelles and vesicles. In ad- 
dition to conventional studies optical absorption 
and electron spin resonance, ESEM allows detection 
and analysis of extremely weak electron-nuclear dipo- 
lar interaction which gives structural information often 
not available by other experimental techniques. 32 
refs., 2 figs. 


128,956 

DE91006871/GAR PC A03/MF A01 

California Univ., Berkeley. Dept. of Plant Biology. 

Analysis of proteins essential for Agrobacterium 
ited DNA transfer to pliant cells. (Progress 

report). 

14 Dec 89, 14p DOE/ER/13882-T1 

Contract FG03-88ER13882 

Sponsored by Department of Energy, Washington, DC. 


The tumor inducing (Ti) plasmid of Agrobacterium con- 
tains two regions important for infection and transfor- 
mation of plant cells. One region, the T-DNA, is trans- 
ferred as a single strand into the plant cell, while the 
virulence (vir) region is responsible for recognition of 
susceptible cells, synthesis of the T-DNA single strand 
(T-strand), formation of a T-strand protein complex 
and transfer of this complex into susceptible cells. A 
DNA binding protein, VirE2, was identified as a product 
of the vir region. we pte of the 9000 kilobase pair 
virB region has been completed. Expression of 10 of 
the predicted 11 open reading frames (ORFs) was 
demonstrated in Escherichia coli. Translational cou- 
pling was demonstrated for 5 ORFs. Hydropathy anal- 
ysis indicates that 9 of 11 ORFs have hydrophobic re- 
gions that could permit membrane channel formation. 
In related work, analysis of protons that potentiate 
movement of plant viruses was discussed, with indica- 
tions that the tobacco mosaic virus (TMV) protein P30 
may mediate transfer of TMV RNA through plas- 
madesmata. Also, using the T-DNA element as a 
marker, genes responsible for abnormal flower devel- 
opment are being cloned and isolated. 3 refs. (MHB) 


128,957 
N91-15886/5/GAR PC AO5/MF A01 
Alabama Univ. in Huntsville. 

gag and Growth Control in Protein Crystalli- 
zation. 

Final Report, 14 Mar. 1988 - 13 Sep. 1990. 

F. Rosenberger, T. A. Nyce, E. J. Meehan, J. W. 
Sowers, and L. A. Monaco. 13 Sep 90, 86p NAS 
1.26:187345, NASA-CR-187345 

Contract NAG8-711 


The five topics summarized in this final report are as 
follows: (1) a technique for the expedient, semi-auto- 
mated determination of protein solubilities as a func- 
tion of temperature and application of this technique to 
proteins other than lysozyme; (2) a small solution cell 
with adjustable temperature gradients for the growth of 
proteins at a predetermined location through tempera- 
ture programming; (3) a microscopy system with image 
storage and processing capability for high resolution 
optical studies of temperature controlled protein 
growth and etching kinetics; (4) growth experiments 
with lysozyme in thermosyphon flow ; and (5) a mathe- 
matical model for the evolution of evaporation/diffu- 
sion induced concentration gradients in the hanging 
drop protein crystallization technique. 


128,958 

PB91-159699/GAR PC A04/MF A01 
Midwest Research Inst., Kansas City, MO. 

Mass Spectral Confirmation of Chlorinated and 
Brominated Diphenylethers in Human Adipose Tis- 
sues. 

Final rept. 

P. H. Cramer, J. S. Stanley, and K. R. Thornburg. 15 

Jun 90, 65p EPA/560/5-90/012 

Contract EPA-68-02-4252 

Sponsered by Environmental Protection Agency, 
Washington, DC. Office of Toxic Substances. 


168 VOL. 91, No. 11 


The study has resulted in the detection and confirma- 
tion of polyhalogenated diphenylethers (PHDPEs) in 
human adipose tissues. The identifications are based 
on both full scan and selected ion monitoring (SIM) 
igh resolution mass spectrometry (HRMS) analysis 
‘orts. The samples that were analyzed were selected 
from composites of the fiscal year 1987 (FY87) Nation- 
al Human Adipose Tissue Survey (NHATS) repository. 
The specific analysis effort to confirm the presence of 
the PHDPEs was conducted as a result of observa- 
tions of response to these compounds during the anal- 
ysis of the FY87 NHATS composites for polyhalogen- 
ated dibenzo-p-dioxins and dibenzofurans. The 
PHDPEs are of interest as a result of their planar aro- 
matic structure and potential toxicological properties. 
The PHDPEs are commercially produced as brominat- 
ed fire retardants and are known contaminants in other 
commercial products such as pentachlorophenol. The 
concentrations of the PHDPEs were estimated from 
the preliminary analysis for the polyhalogenated di- 
benzo-p-dioxins and dibenzofurans. The analysis ef- 
forts summarized in the report were conducted using 
available PHDPE standards. 


128,959 


PB91-160150/GAR PC A05/MF A01 
Uppsala Univ. (Sweden). Dept. of Radiation Sciences. 
Effects of Selenite-induced Variation in Glutathi- 
one Peroxidans Activity on ‘Cellular Resistance to 
Radiation- and Peroxide-induced Free Radical 
Damage. 

Doctoral thesis. 

B. Sandstroem. c1990, 91p ISBN-91-554-2561-5, 
FOA-B-40372-4.3 

Prepared in cooperation with Umea Univ. (Sweden). 
Dept. of Clinical Chemistry. Sponsored by Foersvarets 
Forskningsanstalt, Umea (Sweden), and Swedish Nat- 
ural Science Research Council, Stockholm. 


The activity of selenium-dependent glutathione peroxi- 
dase (glutathione:hydrogen peroxide oxidoreductase, 
EC 1.11.1.9) was manipulated in nine mammalian cell 
lines by means of variation in culture medium contents 
of selenite and serum. Selenite induced in most of the 
cell lines an increase in glutathione peroxidase activity, 
but the responses varied considerably and the sele- 
nite-induced increases ranged from negligible to more 
than ten-fold. Three cell lines, the human colon carci- 
noma HT29, the human mesothelioma P31, and the 
mouse neuroblastoma N-18, were used to investigate 
the effects of variable glutathione peroxidase activities 
on radiation resistance. The activities of the other in- 
tracellular antioxidant enzymes, CuZn superoxide dis- 
mutase, Mn superoxide dismutase, catalase and gluta- 
thione transferases varied only marginally after sele- 
nite supplementation. Control and selenite-supple- 
mented cells were exposed to different doses of 
gamma radiation. There were no changes in the surviv- 
ing fractions. Neither were there any significant differ- 
ences between the two groups in the induction of DNA 
strand breaks after gamma-irradiation under repairing 
(37C) or nonrepairing (OC) conditions. The effects of 
the obtained variation in glutathione peroxidase activi- 
ties were also investigated by exposing HT29 and P31 
cells to hydrogen peroxide and tert-butyl hydroperox- 
ide. Selenite supplementation resulted in a decrease in 
ver peroxide-induced DNA single-strand breaks 
in both HT29 and P31 cells. A small, but significant, 
reduction in the number of DNA single-strand breaks 
for low doses (10-50 microM) of tert-butyl hydroperox- 
ide was only found in P31 celis. In spite of the protec- 
tive effect of increased glutathione peroxidase activity 
on DNA single-strand break formation there were no 
apparent differences between selenite-supplemented 
and unsupplemented cells in cell survival after perox- 
ide exposure. The results suggest that selenium-de- 
pendent glutathione peroxidase does not significantly 
contribute to the radiation resistance of cultured mam- 
malian cells and that hydroxyl radicals generated from 
hydrogen peroxide are relatively unimportant in ioniz- 
ing radiation-induced cell killing. 


Clinical Chemistry 
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DE91741667/GAR PC A03/MF A01 
Centro de Investigaciones Energeticas, Medio Am- 
bientales y Tecnologicas, Madrid (Spain). 


Determinacion de uranio en orina por fluorimetria. 
(Determination of uranium in urine by fluoro- 


metry). 

S. Salvador, and A. Alvarez. 1990, 32p CIEMAT-654 
In Spanish. 

U.S. Sales Only. 


The method to measure natural uranium in urine used 
in the CIEMAT has been revised, evaluated, and docu- 
mented. The procedure is based on a direct fluorome- 
tric determination in the ashed urine sample. Two fac- 
tors wich could influence the results have been stud- 
ied: Ca(Il) amounts in the sample, and inorganic waste 
in fused pellet. The lower limit of detection has been 
determined from “blank” urine samples and it has 
been found in agreement with “ICRP” recommenda- 
tions. The method has been shown to be quench inde- 
pendent, rapid, accurate and economical. (Author) 


128,961 
PB91-160960/GAR PC A03/MF A01 
California Univ., San Diego, La Jolla. 

Application of Biophysical, Biochemical, Immuno- 
logic and Molecular Virologic Techniques in Rapid 
Viral nosis. 

Final technical rept. 8 Jun 85-7 Jun 90. 

D. D. Richman. 1 Jul 90, 16p CESB-RVD-320 
Contract NO1-Al-52578 

See also PB91-108944. Prepared in cooperation with 
Veterans Administration Medical Center, San Diego, 
CA. nsored by National Inst. of Allergy and Infec- 
tious Diseases, Bethesda, MD. 


In the area of antigen detection a practical, rapid, sen- 
sitive specific assay for the detection of herpes sim- 
plex virus and varicella zoster virus antigens in clinical 
specimens has been developed. In the area of anti- 
body assay, an extremely sensitive and specific assay 
for antibody to HIV using as antigen a synthetic oligo- 
peptide has been developed. The assay has also been 
modified to permit the simultaneous detection of anti- 
body to HIV and hepatitis B surface antigen. The bulk 
of effort supported by the contract has been to devel- 
op practical sensitive methods for the detection of 
virus specific sequences of nucleic acid in clinical ma- 
terial. Investigations have included the assay for HIV 
nucleic acid directly extracted from peripheral blood 
mononuclear cells, the systematic evaluation of the 
polymerase chain reaction (PCR) for these purposes, 
and most recently and importantly the development of 
a new method for genome amplification. The new 
method, self-sustained sequence replication (3SR), is 
an isotherma, single cycle methodology that holds 
great promise for applications that are practical, quan- 
titative and non-isotopic. 


Clinical Medicine 
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AD-A229 367/8/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Status Report for contract N00014-89-J-1916. 
(Naval Medical Research Institute). 

Rept. for 1 Feb-31 Oct 90. 

J. A. Spitzer. 31 Oct 90, 14p 

Contract N00014-89-J-1916 


No abstract available. 
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AD-A229 452/8/GAR PC A02/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 
pines). 

Limulus Lysate Positivity and Herxheimer-Like Re- 
actions in Leptospirosis: A Placebo-Controlled 


Study. 

Technical rept. 1986-1989. 

G. Watt, L. Padre, L. Tuazon, and C. Calubaquib. 
1990, 7p Rept no. NAMRU-2-TR-1088 

3 in Jnl. of Infectious Diseases, vi62 p564-567 
1990. 


Jarisch-Herxheimer reactions are characteristic of 
some spirochetal diseases and have been reported in 
leptospirosis, but their pathogenesis and relationship 
to endotoxin remain unclear. Serial limulus amebocyte 
lysate assays (LAL) for endotoxin were performed on 
40 patients with proven leptospirosis who were moni- 
tored for reactions after receiving either intravenous 
penicillin or saline placebo. No Herxheimer-like reac- 





tions were observed, although 78% of patients had at 
least one e LAL. Serum creatinine, serum biliru- 
bin, and white blood cell conts were significantly higher 
in simultaneously drawn LAL-positive specimens than 
in negative ones. Delayed hepatic clearance of endo- 
toxin due to liver dysfunction may explain the high LAL 
veoepe | rate, since assay results correlated with se- 
verity of disease but not with the presence or absence 
of spirochetes. Fear of a Herxheimer-like reaction 
should not dissuade clinicians from administering anti- 
biotics to a patients with leptospirosis. (JS) 
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Skeletal and Cardiac Muscle Involvement in 
Severe, Late Leptospirosis. 
Technical rept. 1986-1989. 
G. Watt, L. P. Padre, M. Tuazon, and S CAlubaquib. 
Jul 90, 7p Rept no. NAMRU-2-TR-1087 
cae 4, Jnl. of Infectious Diseases, v162 n1 p266-269 
lu 


Information is lacking on the prevalence and sev 
of cardiac and striated muscle injury in late capoanhe. 
sis, and it is unclear whether patients with one type of 
ositis are at increased risk of developing another. 
Therefore, 38 patients with severe, late Weil's disease 
were evaluated for heart and skeletal muscle involve- 
ment: 37% had myositis and 39% had abnormal elec- 
trocardiograms (ECGs). First-degree atrioventricular 
heart block and changes —— of acute pericardi- 
tis were the most common nig oa wo patients 
had transient pericardial friction rubs neither peri- 
cardial effusion, shock, nor congestive heart failure oc- 
curred. Cardiac involvement was not associated with 
skeletal muscle injury (P =.35), although both manifes- 
tations were correlated with severity of disease. Thus, 
ECG changes and myositis were prominent features of 
late Weil’s disease but cardiac morbidity was not. (JS) 
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Tuberculin Skin Testing in US Na ‘am Marine 
Corps Personnel and Recruits, 1 

Journal article. 

pA ge and K. C. Hyams. Apr 90, 5p Rept no. 
Pub. in American Journal of Public Health v80 n4 
p435-458, Apr 90. 


An extensive skin testing program is part of the United 
States Naval Medical Command's infectious disease 
control effort. From 1980 to 1986, 2,306,533 skin 
tests, using five TU PPD, were performed on active- 
duty Navy and Marine Corps personnel, 0.97 percent 
of which were positive. A downward trend in positive 
tests was found with a high of 1.43 percent in 1980 and 
a low of 0.80 percent in 1983. Since 1984, the percent- 
age of positive tests has remained the same or in- 
creased. Shore-based medical facilities around the 
world reported 1,491,646 skin tests with 1.07 percent 
positive; Navy ships reported 814,887 skin tests with 
0.78 percent positive. PPD-positivity for ships in the 
Pacific area was higher (0.98 7 than for ships in 
the Atlantic (0.62 percent). During this same q 
the percentage of positive tests in Navy and Marine 
Corps recruits rai from a high of 1.82 percent in 
1981 to a low of 1.23 percent in 1986. Since 1984, the 
percentage of positive tests has remained relatively 
stable in recruits. The frequency of positive PPD tests 
found in this study is lower than the percentage posi- 
tive (1.59 percent) found in active-duty Navy personnel 
in 1969 and the = positive (5.2 percent) 
found in a study of Navy and Marine Corps recruits be- 
tween 1958 and 1969. (JS) 
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— progress has been made on improving the uni- 
8 | and par of PCR-I, the single ring analog 
tomog} his camera has been employed in 

a wide om pr noche studies described below. Data 


blood data from heart images. 
TAAC board has been 
emerge A ited three-dimensional i of 
The ANALYZE program from Mayo 
has also been mounted on a SUN workstation for 
ee eee 15 refs., 
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practice. A progress 
J. Llacer, E. Veklerov, D. Nolan, S. T. Grafton, and J. 
C. Mazziotta. Oct 90, 16p LBL-29711, CONF- 
9010220-17 
To00 IEEE pao 

nucl science symposium, Arlington, VA 
(USA), 23-27 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


This paper will report on the progress to date in 
ing out Receiver Operating ‘Characteristics (ROS) 
studies co — Maximum Likelihood Cetonate, 
(MLE) ee Filter ———— (FBP) reconstruc- 
tions of normal and abnormal human brain PET data in 
a Clinical setting. A erence er ae lohan = 
structions of the Ho Phage gent img cae hn 
indicated that the pixel-to-pixel standard deviation in 
feasible MLE i is approximately proportional to 
the ——- root of the number of counts in a region, as 
— to a standard deviation which is and 
largely en ae BP.A 
preliminary ROC study carried out with 10 non-medical 
observers pode eargs. a relatively ae detectability 
task indicates that, for the majority of observers, 
standard deviation translates itself into a statistically 
significant detectability advantage in MLE reconstruc- 
tions. Merson mera. pee pra A a 
rienced neurologists/nuclear medicine 
presented. Normal cases of (sup 18)F -- tuorodeoxG- 
lucose (FDG) cerebral metabolism studies and 
mal esa OTcniah a veteiy af inehaneieenenaioay 
duced into normal data sets have been evaluated. We 
report on the results of reading the reconstructions of 
90 data sets, each corresponding to a single brain 
slice. It has become apparent that the design of the 
study based on reading single brain slices is too insen- 
sitive and we propose a variation based on — 
three consecutive slices at a time, rating only the 
center slice. 9 refs., 2 figs., 1 tab. 
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Quantitation of the human basal ganglia with Posi- 

tron Emission T: x. 

B. Bendriem, S. L. J. Schiyer, A. P. Wolf, 

and N. D. Volkow. 1990, 17p BNL-45599, CONF- 

901076-2 

Contract ACO2-76CH00016 

Medical imaging conference ‘90, Crystal City, V. 
USA), 23-27 Oct 1990. _— by Dep Department of 
nergy, Washington, DC. 


The accurate measurement of the concentration of a 


quanti 
volume effect and the effect of scattered radiation. To 
evaluate errors associated with measures in the 
human basal = (BG) we have built a unilateral 
model of the BG that we have inserted in a 20 cm cylin- 
der. The recovery coefficient (RC = measured activi- 
ty/true ai ) for our BG phantom has been meas- 
ured on a CTI t (model 931-08/12) with dif- 
ferent background concentrations (contrast) and at dif- 
ferent axial focations | in the — ly BG was visual- 
ized on 4 or 5 slices depending on its position in the 
gantry and on the contrast used. The RC was 0.75 with 
no background (contrast equal to 1.0). Increasing the 
relative radioactivity concentration in the background 
increased the RC from 0.75 to 2.00 when the contrast 
was (minus)0.7 (BG < Background). The RC was also 
affected the size and the shape of the of 
interest Ly 1) used (RC from 0.75 to 0.67 with RO! size 
from 0.12 to 1.41 cm(sup 2)). Rete gee 
accurate RC correction depends not only on the 
volume of the structure but also on its contrast with its 
— well as on the selection of the ROI. 
They also nstrate that the higher the contrast the 
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Battelle Pacific Northwest Labs., Richland, WA. 
Internal radiation dosimetry for clinical testing of 
radiolabeled monocional antibodies. 

. Fisher, J. aa Hui, and R. L. Hill. 
Nov 90, 24p PNL-SA-18530 
Contract ACO6-76RL01830, Grant CA44991 


on radioimmunodetection and radioim- 
of cancer (3rd), Princeton, ayy 15- 
. Sponsored by Department of 


B. E. Lehnert, and D. M. Stavert. 1990, 19p LA-UR- 
90-4261, CONF-9011164-1 

Contract W-7405-ENG-36 

1990 scientific conference on chemical defense re- 
search, Aberdeen Proving Ground, MD (USA), 14-18 
Nov 1990. Sponsored Department of Energy, 
Washington, DC. 


The authors investigated the kinetics of dev 


of the injurious effects of 
Se 


latency 
ble injury increasing with inhaled 
concentration. Exercise was found to potentiate PFIB- 
was 


with the severity of pulmonary edema. 9 refs., 5 figs. 
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Power Burst Facility/Boron Neutron Capture Ther- 
apy Program for cancer treatment. Monthly bulle- 
tin, September 1990: Volume 4, No. 9. 

Progress rept. 

A. L. Ackermann, and R. V. Dorn. Sep 90, 52p EGG- 
BNCT-8777-Vol.4-No.9 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This monthly bulletin describes activities in the follow- 
ing project areas during this reporting period: support- 
ing technology development, large animal model stud- 
ies, neutron source and facility preparation, adminis- 
tration and common support, and PBF operations. (Fi) 
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EG and G Idaho, Inc., idaho Fails. 

Power bcm Facility/Boron Neutron Capture Ther- 

soy, brow m for cancer treatment, Volume 4, No. 
Monthy | bulletin, July 1990. 

Progress rept. 

A. L. Ackermann. Jul 90, 37p EGG-BNCT-8777- 

Vol.4-No.7 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This report discusses the monthly progress of the 
Power Burst Facility/Boron Neutron en Therapy 
(PBF/BNLT) program for cancer treatment. Highlights 
of the PBF/BNCT Program during July 1990 include 
progress within the areas of: Gross boron analysis in 
tissue, blood, and urine; noninvasive boron quantita- 
tive determination; analytical radiation transport and 
interaction modeling for BNCT; large animal model 
studies; neutron source and facility preparation; ad- 
ministration and common support and PBF operations. 
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DE91006211/GAR 

EG and G Idaho, Inc., idaho Falls. 
Power Burst Facility/Boron Neutron Capture Ther- 
apy Program for cancer treatment. Monthly bulle- 
tin, August 1990: Volume 4, No. 8. 

Progress rept. 

A. L. Ackermann, and R. V. Dorn. Aug 90, 39p EGG- 
BNCT-8777-Vol.4-No.8 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This report discusses monthly progress in the Power 
Boron Facility/Boron Neutron Capture Therapy (PBF/ 
BNCT) Program for Cancer Treatment. Highlights of 
the PBF/BNCT Program during August 1990 include 
progress within the areas of: Gross Boron Analysis in 
Tissue, Blood, and Urine, boron microscopic (subcellu- 
lar) analytical development, noninvasive boron quanti- 
tative determination, analytical radiation transport and 
interaction modeling for BNCT, large animal model 
Studies, neutron source and facility preparation, ad- 
ministration and common support and PBF operations. 
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Lawrence Livermore National Lab., CA. 

New biomedical applications of radiocarbon. 

J. C. Davis. Dec 90, 24p UCRL-JC-105825, CONF- 
9006308-1 

Contract W-7405-ENG-48 

Anniversary conference on radiocarbon (40th), Lake 
Arrowhead, CA (USA), Jun 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The potential of accelerator mass spectrometry (AMS) 
and radiocarbon in biomedical applications is being in- 
vestigated by Lawrence Livermore National Laborato- 
ry (LLNL). A measurement of the dose-response curve 
for DNA damage caused by a carcinogen in mouse 
liver cells was an initial experiment. This demonstrated 
the sensitivity and utility of AMS for detecting radiocar- 
bon tags and led to numerous follow-on experiments. 
The initial experiment and follow-on e = are 
discussed in this report. 12 refs., 4 figs. (SM 


128,975 


DE91744647/GAR PC A07/MF A01 
Hohenheim Univ., Stuttgart (Germany, F.R.). Fakultaet 
1 - Allgemeine und Angewandte Naturwissenschaften. 


170 VOL. 91, No. 11 


Einfiluesse des Lebensalters auf das Kumulations- 
verhaiten von Cadmium, Zink und Kupfer bei 
Ratten nach Cadmium-Belastung ueber das Trink- 
wasser. (influence of age on the cumulation be- 
haviour of cadmium, zinc and copper in rats after 
exposure to cadmium via the drinking water). 

Diss. (Dr.rer.nat). 

H. G. Rummier. 2 Aug 88, 139p ETDE-mf-1744647 

In German. 

U.S. Sales Only. 


This doctorate thesis studied age-dependent differ- 
ences of cadmium cumulation in different organs after 
13 weeks of exposure to — water enriched with 
31.5 ppm Cd. Simultaneously, the organ concentra- 
tions of zinc and copper were investigated because of 
possible interactions. A total of 96 female rats from 24 
litters of 4 animals each were studied. All of the rats 
had been born within 24 hrs. and were 21 days of age 
at test baseline. The age of the animals at the begin- 
ning of Cd exposure was 3, 16, 29, and 42 weeks. 
Except for plasma cadmium, clear age-dependent ef- 
fects could be secured statistically. The highest cadmi- 
um concentrations were found in the organs of those 
rats which had been exposed in their 3rd to 16th life- 
time week since it is at this period that drinking water 
uptake in absolute term and relative to body weight is 
highest and decreases with increasing age. (KST). 
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for Biologics Evaluation and Research. 

Pri ings of the International Symposium on 
Pertussis (6th). Held in Bethesda, Maryland on 
September 26-28, 1990. 

C. R. Manclark. Oct 90, 400p 

See also PB90-237041. 


Proceedings of the Sixth International Symposium on 
Pertussis, held in 1990, are presented in a format 
grouped by major subject area. Subject areas primarily 
addressed include: (1) Virulence Factors of Bordetella 
pertussis: Structure and Function; (2) Surface Proteins 
of Bordetella pertussis: Their Role as Bacterial Adhe- 
sins and Protective Antigens; (3) Immunology and 
Host-Parasite Interactions of Bordetella pertussis; (4) 
Molecular Genetics and Regulation of Virulence Fac- 
tors; and (5) Pertussis Epidemiology, Diagnosis, and 
Clinical Studies. 


Cytology, Genetics, & Molecular 
Biology 
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DE91005878/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Genetic algorithms and the immune system. 

S. Forrest, and A. S. Perelson. 1990, 16p LA-UR-90- 
4251, CONF-9010288-1 

Contract W-7405-ENG-36, Grant Al28433 

Workshop on parallel problem solving from nature, 
Dortmund (Germany, F.R.), Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


Using genetic algorithm techniques we introduce a 
model to examine the hypothesis that antibody and T 
cell receptor genes evolved so as to encode the infor- 
mation needed to recognize schemas that character- 
ize common pathogens. We have implemented the al- 
gorithm on the Connection Machine for 16,384 64-bit 
antigens and 512 64-bit antibodies. 8 refs. 
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Active site of ri 
oxygenase. 

F. C. Hartman. 1991, 16p CONF-910161-1 

Contract ACO5-840R21400 

Enzyme mechanisms conference, San Diego, CA 
(USA), 2-6 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 


The active site of ribulose-bisphosphate carboxylase/ 
oxygenase requires interacting domains of adjacent, 
identical subunits. Most active-site residues are locat- 
ed within the loop regions of an eight-stranded (beta)/ 
(alpha)-barrel which constitutes the larger C-terminal 
domain; additional key residues are located within a 
segment of the smaller N-terminal domain which par- 


PC A03/MF A01 





phate carboxylase/ 


bisph 


tially covers the mouth of the barrel. Site-directed mu- 
tagenesis of the gene encoding the enzyme from Rho- 
dospirillum rubrum has been used to delineate func- 
tions of active-site residues. 6 refs., 2 figs. 
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Human chromosome 21: Linkage mapping and 
cloning in yeast artificial chromosomes. Progress 


report. 

S. E. Antonarakis. 1991, 12p DOE/ER/60857-2 
Contract FG02-89ER60857 

Sponsored by Department of Energy, Washington, DC. 


Short communication. 
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Molecular cloning and sequence of the thdF gene 
involved in the thiophene and furan oxidation by 
Esci hia coli. 

K. Y. Alam, and D. P. Clark. 1990, 36p CONF- 
900531-5 

Contracts FG22-87PC79912, FC22-83FE6033¢ 
International symposium on the biological processing 
of coal (1st), Orlando, FL (USA), 1-3 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Since sulfur dioxide emission from burning high sulfur 
coals is a major contributor to acid rain, it is important 
to develop bacteria which are capable of efficiently re- 
moving the sulfur from coal before combustion. Inor- 
ganic sulfur can be removed from coal by certain 
strains of Thiobacillus or Sulfolobus; however the or- 
ganic sulfur remains intransigent. Since high sulfur Illi- 
nois coals typically contain 60% to 70% of their sulfur 
in the form of the heterocyclic thiophene ring we have 
started to investigate the biodegradation of derivatives 
of thiophene and the corresponding oxygen heterocy- 
cle, furan. Our previous work resulted in the isolation of 
a triple mutant, NAR30, capable of oxidizing a range of 
furan and thiophene derivatives. However, NAR30O 
does not completely degrade thiophenes or furans and 
its oxidation of these compounds is slow and ineffi- 
cient. We decided to clone the thd genes both in order 
to increase the efficiency of degradation and to investi- 
meng the nature of the reactions involved. 37 refs., 4 
igs., 3 tabs. 
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Separation of DNA by pulsed field capillary elec- 
bein teen. is. Progress report, June 1, 1990-Octo- 
B. L. Karger. Oct 90, A A es 
Contract FG02-90ER6098 

Sponsored by Department of Energy, Washington, DC. 


We have jun our work on pulsed field capillary elec- 
trophoresis for the separation of DNA molecules. Two 
avenues of work are underway -- first, we have suc- 
cessfully developed new polyacrylamide-based gel 
media for the separation of double stranded DNA mol- 
ecules up to 50,000 base pairs. Such phases can be 
easily blown out of the capillary columns and regener- 
ated. Secondly, we have developed an experimental 
model of the actual electric field in pulsed field electro- 
phoresis to take into account RC effects within the 
column. Taken together, these studies provide a 
strong foundation for the separation of large DNA mol- 
=— by pulsed field capillary electrophoresis. 3 refs., 
igs. 
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Characterization of embry genes. 
Progress report on second year research activity, 
April 1, 1988-March 31, 1989. 

1989, 14p DOE/ER/13698-T2 

Contract FG03-87ER13698 

Sponsored by Department of Energy, Washington, DC. 


The objective of the proposed research is to charac- 
terize the structure and function of a set of genes 
whose expression is regulated in embryo develop- 





ment, and that is not expressed in mature tissues -- the 
embryonic genes. In the last two years, using cDNA 
clones, we have isolated 22 cDNA clones, and charac- 
terized the expression pattern of their corresponding 
RNA. At least 4 cDNA clones detect RNAs of oniey. 
onic genes. These cDNA clones detect RNAs ex- 
pressed in somatic as well as zygotic embryos of 
carrot. Using the cDNA clones, we screened the geno- 
mic library of carrot embryo DNA, and isolated geno- 
mic clones for three genes. The structure and function 
of two genes DC 8 and DC 59 have been characterized 
and are reported in this paper. 
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The objective of the proposed research is to charac- 
terize the structure and function of a set of genes 
whose expression is regulated in embryo develop- 
ment, and that are not expressed in mature tissues -- 
the embryogenic genes. In order to isolate these 
genes, we immunized a rabbit with total extracts of so- 
matic embryos of carrot, and enriched the anti-embryo 
antiserum for antibodies reacting with extracts of 
carrot somatic embryos. Using this enriched antise- 
rum, we screened a lambda gt11 cDNA library con- 
structed from embryo poly A(sup +) RNA, and isolat- 
ed 10 cDNA clones that detect embryogenic mRNAs. 
Monospecific antibodies have been purified for pro- 
teins corresponding to each cDNA sequence. Four 
cDNA clones were further characterized in terms of 
the expression of their corresponding mRNA and pro- 
tein in somatic embryos of carrot. In some cases, com- 
parable gene sequences or products have been de- 
tected in somatic and zygotic embryos of other plant 
species. The characteristics of these 4 cDNA clones -- 
- Nos. 8, 59, and 66 -- are described in this report. 
igs. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Rotating Spectrometer: New Biotechnology for 
Cell Separations. 

D. A. Noever, and H. C. Matsos. Nov 90, 14p NAS 
1.15:103522, NASA-TM-103522 


An instrument for biochemical studies, called the rotat- 
ing spectrometer, separates previously inseparable 
cell cultures. The rotating spectrometer is intended for 
use in pharmacological studies which require fractional 
splitting of heterogeneous cell cultures based on cell 
morphology and swimming behavior. As a method to 
separate and concentrate cells in free solution, the ro- 
tating method requires active organism participation 
and can effectively split the large class of organisms 
known to form spontaneous patterns. Examples in- 
clude the biochemical star, an organism called Tetra- 
hymena pyriformis. Following focusing in a rotated 
frame, the separation is accomplished using different 
radial dependencies of concentrated algal and proto- 
zoan species. The —- itself appears as concen- 
tric rings and arises from the coupling between swim- 
ming direction and Coriolis forces. A dense cut is taken 
at varying radii and extraction is replenished at an inlet. 
Unlike standard separation and concentrating tech- 
niques such as filtration or centrifugation, the instru- 
ment is able to separate motile from immotile fractions. 
For a single pass, typical split efficiencies can reach 
200 to 300 percent compared to the inlet concentra- 
tion. 
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National Aeronautics and Space Administration, Hous- 
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a Cell to Tissue Assembly Proc- 


Patent Application. 

D. A. Wolf, R. P. Schwarz, M. L. Lewis, J. H. Cross, 
and M. H. Huls. Filed 2 Mar 89, 55p N91-13860/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates a 3-dimensional cell to 
tissue and maintenance process, more particularly to 


methods of culturing cells in a culture environment, 
either in space or ina eS. field, with minimum fluid 
shear stress, freedom for 3-dimensional spatial orien- 
tation of the suspended particles and localization of 
particles with differing or similar sedimentation proper- 
ties in a similar spatial region. 
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PATENT-4 839 046 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Bio-Reactor Chamber. 

Patent. 

J. A. Chandler. Filed 20 Aug | 87, pone 13 Jun 89, 
8p N91-14703/3, PAT-APP 7-087 3 

This Government-owned invention evellable for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A bioreactor for ceil culture is disclosed which provides 
for the introduction of fresh medium without excessive 
turbulent action. The fresh medium enters the bioreac- 
tor through a filter with a backwash action which pre- 
vents the cells from settling on the filter. The bioreac- 
tor is sealed and depleted medium is forced out of the 
container as fresh medium is added. 
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Department of Agriculture, Washington, DC. 

ore for Gene Insertion into Avian Germ Line. 
atent. 

S. H. Hughes, D. W. Salter, and L. B. Crittenden. 

Filed 31 Jul 87, patented 5 Mar 91, 1p PB91-156778, 

PAT-APPL-7-080 278 

Supersedes PB88-114772. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


A stable, substantially nononcogenic vector having a 
cloning site for the convenient insertion of a gene of 
interest has been constructed by recombinant technol- 
ogy from an avian retrovirus. The construct is derived 
from Rous sarcoma virus and the cloning site is a re- 
placement for the src oncogene. The vector is useful 
for ferrying selected, expressible genes into avian 
germ cells for incorporation into the germ line. The 
vector is also useful for inserting and expressing for- 
eign genes in somatic avian cells both in vivo and ia 
vitro. 
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National Institutes of Health, Bethesda, MD. 
Recombinant DNA Technical Bulletin. Volume 13, 
Number 3, September 1990. 

Sep 90, 97p NIH/PUB-90-99 

Also available from Supt. of Docs. 


The Recombinant DNA Technical Bulletin is a publica- 
tion of the Office of Recombinant DNA Activities 
(ORDA), National Institutes of Health (NIH). The Bulle- 
tin attempts to link investigators involved in recombi- 
nant DNA research with organizations active in the 
area. It is sent to the chairs of Institutional Biosafety 
Committees registered with ORDA, to principal investi- 
gators of NIH ope and contracts involving recombi- 
nant DNA, to the chairs of genetic manipulation advi- 
sory committees, and to other individuals and groups 
interested in recombinant DNA activities. Contents: 
Minutes of the March 30, 1990, Meeting of the NIH 
Recombinant DNA Advisory Committee; Charter of the 
National Biotechnology Policy Board; Membership List 
of the National Biotechnology Policy Board; Regional 
Hearings - Recombinant DNA Advisory Committee; 
Federal Register, June 27, 1990, Part Ill, Recombinant 
DNA Research: Proposed Actions Under Guidelines; 
Federal Register, September 12, 1990, Page 37565, 
Notice of Actions Under the NIH Guidelines for Re- 
search Involving Recombinant DNA Molecules; Future 
Meetings of the NIH Recombinant DNA Advisory Com- 
mittee; The Human Gene Therapy Subcommittee of 
the NIH Recombinant DNA Advisory Committee; The 
National Biotechnology Policy Board; NIH Guidelines 
for Research Involving Recombinant ‘DNA Molecules; 
Biosafety Level Signs; Meetings and Conferences; and 
Courses. 


128,989 
PB91-163972/GAR PC A02/MF A01 
Environmental Research Lab., Gulf Breeze, FL. 
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payee le Sree am 
DNA Fingerprinting. 

Journal article. 

B. J. Turner, J. F. Elder, T. F. Laughlin, and W. P. 

Davis. c1990, 7p EPA/600/J-90/384 

Pub. in in Proceedings of Sci- 


of the 
ences, v87 p5653-5657 Aug 90. 
tion with Vi 
Blacksburg. 
- Gorsteniine aeahailiaaoe ona eae 8 ot 

ition genetics 

ts eceadilidinon. A diugie concamen HOA hen 
ng with olgonucieoide probes (CAG)S an (GAGA SACAYA 
was used to detect 


in coopera- 
nia pe a Inst. and State Univ., 
of Biology. 


suldunhy divtingeiahette afte taomonte. 
patibility analysis. The technique also revealed the first 
documented cases of apparent clonal turnover in a 
natural population of each species. 


Ecology 


128,990 

DE91005485/GAR PC A04/MF A01 

Pv a Valley Authority, Knoxville. Div. of Water 
jesources. 

PCB studies on fish from Watts Bar, Fort Loudoun, 

Tellico, and Melton Hill Reservoirs, 1988. 

D.L. Dycus. Sep 90, 74p TVA/WR/AB-90/11 


The Tennessee Valley Authority (TVA) reservoirs that 
are the subject of this report have been under investi- 
gation for several years due to contamination with pol- 
ychlorinated biphenyls (PCBs). The study has two pri- 
mary objectives: (1) define the geographical bound- 
aries where contamination in fish ceases to be a prob- 
lem and (2) determine the trend in PCB loading in fish 
from reservoirs where the 

defined. The 


these reservoirs in autumn 1988 and compare them to 
years. These results were shared 


were received from the analytical laboratory rather 
than waiting for this formal report. Therefore, decisions 
on updating existing advisories and selection of 
design for autumn 1989 were made months before this 
document was prepared. 6 refs., 21 tabs. 


128,991 

DE91005492/GAR PC A03/MF A01 
Tennessee Valley Authority, Knoxville. Div. of Water 
Resources. 

ae ae A dene 
- Pepraary 19 ———- Reservoir in January and 


D.L. ag Jul 90, 33p TVA/WR/AB-90/9 


This study was conducted because the multiagency 
program called the Valleywide Fish Tissue Screening 
Study found relatively high concentrations of PCBs 
and chiordane in fish from Nickajack Reservoir. Fish to 
be analyzed for this program are collected from Ten- 
nessee River reservoirs once every three years as 
long as concentrations of contaminants remain low. A 
more indepth study is undertaken if concentrations are 
sufficiently high to pose a potential threat to human 
health or the environment. Results from the initial year 
(1987) of the Valleywide Fish Tissue Screening Study 
found sufficiently high concentrations of both PCBs 
and chlordane in catfish (the indicator species) from 
Nickajack Reservoir to warrant attention. Concentra- 
tions of these chlorinated organics exceeded the pre- 
determined Tier 3 levels established to trigger a more 
indepth study to better define apparent problems. The 
five-catfish fillet composite sample from the lower res- 
ervoir location (Tennessee River mile 425) contained 
1.9 (mu)g/g total ae and 0.21 (mu)g/g chlordane, 
while the co le from the upper area (TRM 
457) contained 1. 3 (mu)g/g PCBs and 0.25 (mu)g/g 
chlordane. 4 refs., 7 tabs. 
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DE91005686/GAR PC A03/MF A01 
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Development of ihe fish com in a new cool- 
ing reservoir in the southeastern U 
M. H. Pailer, J. B. Gladden, and J. H. Heuer. 1989, 
39p WSRC-RP-89-277, — 71-3 
Contract ACO9-89SR180 

session of the itinios A merican Socie 
Limnology and aphy, Fairbanks. AK (U S. 
hr raed Jun —_ Sponsored by Department of Energy, 


arr egy Pe we sampled the fish community in a new 
reservoir ing the first three years following im- 

indment. The rate and order in which species were 
introduced, and their fate was documented by continu- 

ous monitoring. Because the reservoir was nae on 
the Savannah a Site, a restricted area owned by 
it was never fi 


nergy (008), 

The data Shoceed | in nate commas | rte mt a 

dress the following questions Metraqrery | ade 

ment of the L Lake fish community: (1) pat wee ot 

changes occurred during pecan cn development. (2) 

Was ea ee devel it a matter of chance or 

| step g terministic biological processes. (3) 
low did Act colonizing species differ from the spe- 

cies of later developmental stages. 6 figs., 6 tabs. 


128,993 
DE91006278/GAR PC A06/MF A01 
Oak Ridge en ange Lab., TN. 

Phenodynamics o' f production and chemical pools 
in na and flowering dogwood. 


F. G. Taser, Jan 91, ee A ORNL/M-1299 
Contract ACO5-840R21 
Sponsored by cnoete of Energy, Washington, DC. 


The objective of this study is to provide an understand- 
ing of the seasonality of biomass production and 
chemical storage among selected forest species as an 
aid to the analysis and ape of a forest eco- 
= model. The Is to accomplish the 
pe pw a included: (1) the ¢ construction of phenologi- 
calendars to be superimposed on the civil calen- 
dar, such that the seasons of the year are not marked 
by calendar dates but rather by dated groups of pheno- 
logical events; (2) to develop a capability to predict 
onset of the generative phase (flowering) nour heat 
unit summation methods; (3) to illustrate the role of 
phenology to biomass production and chemical stor- 
age in two indicator species, mayapple and flowering 
dogwood; and (4) to develop the capability to predict 
aboveground and below ground standing crop bio- 
mass in ations in this study focused 
on the generative phases (flowering) of individual 
plants and colonies of plants as indicators of produc- 
tivity. 16 figs., 11 tabs. 


128,994 

DE91006437/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Entrainment sampling at the Savannah River Site 
(SRS) Savannah River water intakes (1991). 

M. Paller. Nov 90, 19p WSRC-TR-90-497 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Cooling water for the Westinghouse Savannah River 

Company (WSRC) L-Reactor, K-Reactor, and makeu 

water for Par Pond is pumped from the Savanna! 
River at the 1G, 3G, and 5G pumphouses. Ichthyo- 
plankton (drifting fish larvae and eggs) from the river 
are entrained into the reactor = — with the 
pee water. They are passed throug reactor heat 
exchangers where temperatures may reach 
Phe gp on during full power operation. Ichthyoplank- 
ton mortality under such conditions is presumably 
100%. Apart from a small pilot study conducted in 
1989, ichthyoplankton samples have not been collect- 
ed from the vicinity of the SRS intake canals since 
1985. The Department of Energy (DOE) has requested 
that the Environmental Sciences Section (ESS) of the 
Savannah River Laboratory (SRL) resume ichthyo- 
plankton ae the purpose of assessing en- 
trainment at the SRS Savannah River intakes. This re- 
quest is due to the anticipated restart of several SRS 
reactors and the growing concern surrounding striped 
American shad stocks in the Savannah 


bass a 
River. ‘The following scope of work presents a sam- 
pling plan that will collect information on the spatial 


and temporal distribution of fish eggs and larvae near 
the SRS intake canal mouths. This data will be com- 
bined with information on water movement patterns 
near the canal mouths in order to determine the per- 
centage of ichthyoplankton that are removed from the 
Savannah River by the SRS intakes. The following 
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re plan incorporates improvements in experi- 
mental design that resulted from the findings of the 
1989 pilot study. 1 fig. 
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128,995 

AD-A229 449/4/GAR PC A06/MF A01 

Cholinergic ee pte Symposi 
In ymposium 

Held in Berlin, y ON 23-27 September 1990. 

27 Sep 90, 113p R/D-6581-CH-02, 

Contract DAJA45-90-M-D327 


From morp! | and electrophysiological data, 
performed proteinaceous channels have been impli- 
cated in the release of neurotransmitters from their ve- 
sicular stores, synaptic vesicles. We have character- 
ized different ea ome ae which qualify as poten- 
tial components of hypothesized ‘synaptopore’ or 
‘fusion pore’ structures: (1) Synaptophysin is a major 
integral membrane protein of synaptic vesicles that 
shares its transmembrane and structural orga- 
nization with connexins, the subunits of gap junction 
proteins. By crosslinking and reconstitution techniques 
we have demonstrated that native synaptophysin con- 
tains six identical subunits and forms channels upon 
reconstitution in planar lipid bilayers. This protein 
therefore may correspond to the to the vesicular por- 
tion of a putative fusion pore structure. (2) Synapto- 
porin is another member of the synaptophysin/con- 
nexin channel protein family that is localized in small 
synaptic vesicles. In situ hybridization shows that this 
protein is selectively expressed in a subset of central 
neurons. (JS) 
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128,996 

AD-A229 651/5/GAR PC A02/MF A01 
Massachusetts Univ., Amherst. Dept. of Biochemistry. 
a and Expression of of Genes for Flavivirus 
mm 

Annual summary rept. 14 Jun 87-14 Jun 88. 

M. J. Fournier, and T. L. Mason. 28 Jun 90, 10p 
Contract DAMD17-86-C-6156 


Progress duri hes - tay period included: (1) Exten- 
sion of the ni — analysis of the J 
nese encephalitis me Eend jue riage 1 B ayoo 1) 
genetic material; (2) expr in E. coli both fusion 
and non-fusion poe Bsa of the bP nohnge structural 
glycoprotein (E) and the non-fusion derivatives of the 
envel structural par el (E) and the nonstruc- 
tural glycoprotein NS1; (3) used deletion analysis to 
define the minimal amino acid sequences necessary 
for the binding of anti-JE and anti-DEN-1 monoclonal 
posi ony (4) determined that fusion derivatives of JE 

E and NS1 proteins expressed in E. coli do not provide 
protective immunity in mice; (5) developed nonradioac- 
tive nucleic hybridization probes for sensitive detection 
of DEN RNAs in virus-infected cells; (6) initiated col- 
laborative efforts to express JE and DEN-1 antigens in 
baculovirus and vaccinia virus — systems; 
(7) established a culture facility the growth and 
analysis of DEN-1. Keywords: Flaviviruses; Subunit 
vaccines; Diagnosis; Mice; Gene mapping; Biotechnol- 
ogy; BW; CNDA; Cloning; Dengue fever; DNA Probes; 
Recombinant DNA. (JS) 
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128,997 

AD-A229 447/8/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Photoinactivation of Newcastle Disease Virus in 
Aerosol and in Solution. 

Memorandum rept. 

B. Kournikakis, M. Simpson, and D. Netolitzky. Jul 
90, 29p Rept no. DRES-SM-1263 

Abstract in English and French. 


For certain pathogens, evidence has been obtained 
which indicated disease, both viral and bacterial, may 
be transmitted by airborne particles. Airborne patho- 
gens are usually not stable, and may lose their infectiv- 
ity due to a variety of causes. Aerosols are a possible 
mechanism for disseminating biological warfare (BW) 
agents, and hence are of considerable interest to the 
defence community. to better understand the charac- 
teristics of aerosolized viral BW agents, their interac- 
tions with decontamination techniques, protective 
gear, and detection systems, DRES has selected a 
commercially-available agricultural vaccine strain of 
Newcastle Disease Virus (NDV) (11) for use as a viral 
BW simulant. NDV transmission by the airborne route 
has been previously demonstrated, making NDV a 
suitable simulant candidate. By using NDV as a model 
system it will be possible to examine the characteris- 
tics of aerosolized virus, and the effects of the environ- 
ment on the infectivity of the virus. Canada. (js) 


128,998 

AD-A229 840/4/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Mi neralogical Fingerprints for Corrosion Process- 
es Induced. 

M. B. McNeil, J. M. Jones, and B. J. Little. 1990, 27p 


Mineralogical data, thermodynamic stability (Pourbaix) 
diagrams, and the simplexity principle for precipitation 
reactions are used to rationalize corrosion product 
mineral in a variety of situations involving both 
fresh and saline water and to demonstrate the action 
of SRB in these cases. Methods for using corrosion 
product mineralogy as a diagnostic tool for microbiolo- 
gically influenced corrosion (MIC) are discussed. Many 
sulfides under near-surface biosphere conditions can 
only be produced by microbiological action on specific 
precursor materials such as metals. If a corrosion 
process can be shown to have taken place in a pH-Eh 
range typical of near-surface biosphere conditions and 
no compelling kinetic arguments can be adduced, min- 
eralogical and geochemical data indicate that the pres- 
ence of these minerals as corrosion products implies 
that sulfate reducing bacteria (SRB) were active. Key- 
words: Biofouling; Corrosion; Biodeterioration; Electro- 
chemistry. (js) 


128,999 

DE90017770/GAR 

Oak Ridge National Lab., TN. 
Non-destructive on-line monitoring of MIC. 

D. C. White, D. E. Nivens, M. W. Mittelman, J. Q. 
Chambers, and J. M. H. King. 1990, 29p CONF- 
910328-1 

Contract AC05-840R21400, Grant CHE 

NACE corrosion ‘91 symposium, Cincinnati, OH (USA), 
11-15 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


The formation of microbial biofilms on metal surfaces 
with the subsequent increase in heat transfer resist- 
ance and the induction of microbially influenced corro- 
sion (MIC) is being increasingly recognized as an ex- 
tremely important economic and safety problem for in- 
dustrial water systems. The development of sufficient- 
ly rugged and accurate monitoring devices 

biofilen formation and activity of microbial biofilms can 
be monitored non-destructively, directly in water sys- 
tems is the goal of this research. This on-line systems 
would allow the effective utilization of minimal levels of 
biocides and inhibitors as well as permit in situ testing 
of materials for MIC resistance. Several non-destruc- 
tive technologies such as the quartz crystal microba- 
lance (QCM), the attenuated total reflectance-Fourier 
transforming infrared spectrometer (ATR-FT/IR), and 
a genetically engineered bacterium containing the lux 
gene cassette in which its bioluminescence can be 
used to define its presence on coupons are on-line de- 
vices which accurately measure biofilm formation. Cor- 
rosion activity can be estimated by electrochemical im- 
pedance. 12 refs., 8 figs. 
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129,000 
DE91006091/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Extended model for electron spin polarization in 
photosynthetic bacteria. 

A. L. Morris, J. R. Norris, and M. C. Thurnauer. 1990, 
24p CONF-9003209-2 

Contract W-31109-ENG-38 

Feldafing international workshop (2nd), Feldafing 
(Germany, F.R.), 24-27 Mar 1990. Sponsored by De- 
partment of Energy, Washington, DC. 





We have developed a — model for electron spin 
polarization which includes contributions from both 
CIDEP (chemically induced dynamic electron polariza- 
tion) and CRP (correlated radical polarization). In this 
paper, we apply this model to sequential electron 
transfer in photosynthetic bacteria. Our model calcu- 
lates the de matrix for the ae +)l\(sup (minus)) 
radical pair and transfers the polarization as it devel- 
ops to the P(sup +)Q(sup (minus)) radical pair. We il- 
lustrate several le cases. One case is equivalent 
to CIDEP; no interactions are included on the second- 
ary radical pair, P(sup +)Q(sup (minus)). Another ap- 
proximates CRPP by either increasing the transfer rate 
from P(sup +)l(sup (minus)) to P(sup +)Q(sup 
(minus)) or restricting interactions to the secondary 
radical pair, P(sup +)Q(sup (minus)). Others allow 
interactions on both the primary and secondary radical 
pairs with various transfer rates. 15 refs., 4 figs. 


129,001 

DE$1006121/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Separation and concentration of hazardous metals 
— aqueous solutions using sulfate-reducing 


W. A. Apel, M . R. Wiebe, and P. R. Dugan. 1990, 
16p EGG-| M-90381, CONF-901 194-12 

Contract ACO7-761D01570 

American Society of Mechanical Engineers (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
1990. ee by Department of Energy, Washing- 
ton, 

Portions of this document are illegible in microfiche 
products. 


The removal of metals from aqueous solutions using 
sulfate-reducing bacteria was investigated. The sul- 
fate-reducing bacteria utilized consisted of a consorti- 
um isolated from oil well brine. The consortium was 
capable of using lactate as a carbon and energy 
source and producin re pee quantities of sulfide 
which reacted with solubilized metals to form insoluble 
metal sulfides. After formation, the metal sulfides were 
removed from solution via filtration. A variety of solubi- 
lized metals including lead, cadmium, cobalt, copper, 
iron, and chromium were removed from solution using 
sulfate-reducing bacteria. Removal efficiencies varied 
from metal to metal with lead exhibiting the highest 
_— of removal and chromium the lowest. 13 refs., 9 
igs. 


PC A03/MF A01 


129,002 
DE91006541/GAR 
Washington Univ., St. Louis, M 
bees ae facilitated DNA ‘cubiniation Progress 


. Ss , C. M. Berg, and H. V. Huang. 1990, 16p 
DOE/ER/60862-2 
Contract FG02-89ER60862 
Sponsored by Department of Energy, Washington, DC. 


The purpose of this research is to investigate and de- 
velop methods that exploit the power of bacterial 
ing: sable elements for large scale DNA sequenc- 

ur premise is that the use of transposons to put 
po binding sites randomly in target DNAs should 
provide access to all portions of large DNA fragments, 
without the inefficiencies of methods involving random 
per incr and attendant repetitive sequencing, or of 
sequential synthesis of many oligonucleotide primers 
that are used to match systematically along a DNA 
molecule. Two unrelated bacterial transposons, Tn5 
and (gamma)(delta), are being used because they 
have both proven useful for molecular analyses, and 
because they differ sufficiently in mechanism and 
specificity of transposition to merit parallel develop- 
ment. 


PC A03/MF A01 
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Tokyo 


129,003 
DE91742214/GAR 
New Energy Development Organization, 
(Japan). 

CO(sub 2) no biseibutsu nado ni yoru tanka suiso 
eno henkan system no chosa kenkyu. (Surveying 
research of convension system of CO(sub 2) to hy- 
drocarbon by microorganisms and etc). 

Mar 90, 180p NEDO-P-8910 

In Japanese. 

U.S. “Bales Only. 


This paper described the surveys and reasearches to 
search technical items to be wrestled with, on the 
system where CO (sub 2) being problem of global 
warming is fixed by microorganisms and etc. and effec- 
tively converted to useful chemical substances or 
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energy soursces, considering the advance of biotech- 
rs In order to develop conversion system by 
which CO (sub 2) is converted through CO (sub 2) 
fixing microoganisms to hydrocarbon, optimal microor- 
ganism was selected from both side of growing rate 
and hydrocarbon productivity and then artificial mass 
Cultivation techniques and hydrocarbon extracting 
techniques were surveyed. For the plant which can 
remy a large amount of hydrocarbon, pliant of euca- 
—_— was selected to survey and research the 
pa improving plant productivity. plant cell cultiva- 
tion technique, kinds and applications of products 
= by the plant and plant cells. 220 refs., 82 
abs. 


129,004 

PBS1-146464/GAR PC A03/MF A01 
Executive Office of the President, Washington, DC. 
President’s Council on Competitiveness: Report 
on berg Biotechnology Policy. 

Feb 91, 

Color alone reproduced in black and white. 


The Report on National Biotechno! Policy lays out 
policies to support scientific research, reduce unnec- 
essary regulation while protecting health and the envi- 
ronment, and create a climate in which the private 
sector can bring new discoveries to the market place 
to be available for all Americans and the rest of the 
World. The report describes the competitive status of 
American biotechnology and outlines the goals of Ad- 
ministration policy to support free market development 
of biotechnology products. It examines three critical 
policy areas: (1) Support for Science and Technology; 
(2) Risk-Based Regulation; and (3) Providing Capital 
and Financial Resources and Protecting Intellectual 
Property Rights. 
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129,005 

AD-A229 352/0/GAR PC A03/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Technical Objective Document for Food and Food 
Service Systems. 

Final rept. Oct 88-Apr 89. 

E. Doucette, and F. Sherman. Oct 90, 40p Rept no. 
NATICK/TR-90/055 


This document provides information on the Army’s 
technical objectives for the Food and Flood Service 
areas to the external community, both Government 
and nongovernment, including academic, scientific 
and industrial organizations. Its purpose is to stimulate 
the participation of such organizations in Army re- 
search and development. Areas covered include: Man- 
agement; Scientific and Technical Areas of Interest; 
Keeway Base investment Strategy; Technical Ob- 
jectives; Progress and Accomplishments; Planned 
Programs (research, technology and development). 


129,006 

AD-A229 412/2/GAR PC A05/MF A01 
George Washington Univ. Medical Center, Washing- 
ton, DC. Science Communication Div. 

Comparison of the Meal, Ready-to-Eat Vill with 
Supplemental Pack and the Ration, Cold Weather 
Consumed in an Arctic Environment. 

Final rept. 

J. S. Edwards, D. E. Roberts, S. H. Mutter, and R. J. 
Moore. Sep 90, 98p Rept no. USARIEM-T21-90 


Neither the Meal, Ready-to-Eat (MRE) nor the Ration, 
Cold Weather (RCW) has demonstrated any clear nu- 
tritional advantage when comparing one against the 
other. A Supplemental pack containin: * popular foods 
added to the latest version of the MRE (MRE Vill) has 
been shown to increase energy intake. This study 
compares the MRE plus a Supplemental Pack with the 
RCW to assess whether either or both provide the nu- 
tritional support required bi YY military personnel working 
in an arctic environment. The subjects were two com- 
panies of light infantry taking part in an 8-day field ex- 
ercise in Alaska. Activity levels of both groups were 
similar. Fluid intake was generally good. The results of 
this study indicate that both rations are similar in terms 
of their nutritional intake and ability to maintain hydra- 
tion status but neither pe consumed sufficient calo- 
ries to meet the MRDAs and maintain body weight. A 
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decision on which ration to use must, therefore 
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PB91-154138/GAR 
Agricultural Library, Beltsville, MD 
Software Collection. 


National 


Microcomputer 

N. Updegrove. Dec 90, 46p 

The Food and Nutrition Information Center has a col- 
software 
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AD-A229 450/2/GAR PC AO02/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 


Culvation of Sexually Mature Brugia malay! in 


Technical rept. . period ending 1989. 

W. A. Riberu, S. A , S. T. M. J. 
Bangs, and J. K. Baird. 1990, 6p Rept no. NAMRU- 
2-TR-1089 

eae Jni. of Tropical Medical Hygiene, v43 
n le 


Sexually mature male and female Brugia malayi were 


in vi system described by Frank: 
others in 1987 (Am J Trop med Hyg 37:370-375). Be- 
tween 75 and 100 days in culture, many worms pro- 
duced living microfilariae. Each gravid female = 
— =1,500 microfilariae/day. 
Brugia malayi, Biology, Wuchereria 
culture. (JS) 
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AD-A229 361/1/GAR PC A03/MF A01 
Army Environmental Hygiene Agency, Aberdeen Prov- 
ing Ground, MD. 

Prelim Assessment of the Relative Toxicity 
the Insect Repellent 1-(3-Cyciohexen-1- 
Yicarbony!)piperidine Al3-35765 Acute Toxicity. 
Study rept. 

M. H. Weeks. Aug 90, 28p Rept no. USAEHA-75-51- 
0234-90 


The compound AI3-35765 is comparatively non-toxic 
by ingestion and by dermal absorption. It has no poten- 
tial for causing dermal sensitization and does not ex- 
hibit mutagenic activity in ceil culture. No hazard exists 
from short-term inhalation of its saturated vapors. The 
technical grade may cause moderate, but reversible, 
injury to the eye. Recommend ing further ento- 
mological and toxicological studies with Al3-35765 to 
determine if candidate compound meets the require- 
ments for an effective and safe full-spectra topical 
insect repellent. (TTL) 
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AD-A229 293/6/GAR PC A02/MF A0O1 
Colorado Univ. Health Sciences Center, Denver. 
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Propranolol Does Not impair Exercise Oxygen 
ag ye Beep a eerie aoe 

Moore, A. H. Shao-Yung, R. E. 
hicCul . and R. G. McCullough. 1986, 7p 
Contract AMD 17-85-C-5205 
a of Applied , V61 n5 p1935-1941, 


To test the hypothesis, we administered a Beta-adre- 
nergic blocking agent, propranolol, to normal 

ing from sea level to high altitude. is 

to limit the exercise-induced increase in heart 

rate at sea level (21), but there is little information on 

cy ape ate a eg 6, 13). A reduction in heart 

rate in at low altitude may be largely 

by cuunned stroke vehawe acting to 

minimize reductions in cardiac output and exercise tol- 


capacity is to decreased 

and stroke volume (3), which may reflect decreased 
plasma volume and ventricular filling (2). Thus, at hi “ 
altitude, sympathetically medicated tachycardia might 
be an especialy important determinant of exercise tol- 
erance. ( 
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AD-A229 294/4/GAR PC A02/MF A01 
Colorado Univ. Health Sciences Center, Denver. 
Propranolol Blocks Metabolic — — but 
eg “gems a 


hicGulough h, a . G. an Huang 10p 
Contract DAMD17-85-C-5205 
Pub. in Respiratory Physiology, v70 p195-205, 1987. 


Previously, we found resting metabolic rate increased 
at ua altitude but the nism and consequences 
this increase were unclear. we sought to test the 
poh. of beta-sympathetic activation for increasing met- 
abolic rate and the contribution of an increase in meta- 
bolic rate to raising total ventilation at altitude. Follow- 
ing baseline studies at sea level, two groups of six 
male subjects received either or pro- 
(80 mg/8 h) for 3 days prior to ascent to Pikes 
'4300 m) where treatment was continued for 15 
days. O2 consumption increased in placebo-treated 
subjects with a rise of 20 + or - 5% (X + or - SEM) on 
day 1 and no change 0 + or - 7% in propranolol-treat- 
ed subjects (difference between groups P<0.05). The 
increase in total ventilation upon ascent was 28 + or - 
2% 7 See ee S + or - 7% in the pro- 
pranolol group (p< 0.05) and was correlated with met- 
abolic rate in individual sub) . Decreasing end-tidal 
PCO2, taken as an index of ventilatory acclimatization, 
was similar i in both — Thus, beta-sympathetic ac- 
tivation appears to increase metabolic rate upon 
ascent to high altitude and lead to a proportionate ele- 
vation in total ventilation but does not alter ventilatory 
acclimatization. (ttl) 


129,012 

AD-A229 411/4/GAR PC A12/MF A02 

Birmingham Univ. Se rey hee Dept. of Chemistry. 

Synthesis of Nucleoside Analogues with Potential 

je ach Activity against Negative Strand RNA 
rus 

Final rept. 1 Sep 86-31 Aug 89. 

R. T. Walker. Nov 89, 264p 

Contract DAMD17-86-C-6041 


The work described here is an attempt to synthesis 
nucleoside analogues which are targetted against the 
replicase of negative-strand viruses. Two lines of in- 
vestigation have been attempted: (i) the synthesis of 5- 
vinyl substituted pyrimidine ribonucleosides and (ii) the 
synthesis of potential nucleotide pro-drugs. A series of 
compounds of type (i) have been synthesised and sub- 
mitted for biological evaluation. Strategies for the syn- 
thesis of compounds of type (ii) have been developed 
but we have not had time to gy) sufficient suitable 
material for testing purposes. Keywords: Antiviral 
drugs; Antiviral agents; BD; Sepsinalido an analogues; Nu- 
cleotides; RNA viruses; Chemistry. (js) 


129,013 

AD-A229 639/0/GAR PC A04/MF A01 
Pharm-Eco Labs., Inc., Simi Valley, CA. 

Chemical Preparation Laboratory for IND Candi- 


pounds. 
Final rept. 17 Jun 85-16 Jan 90. 
E. M. Schubert. 10 Aug 90, 70p 
Contract DAMD17-8! 5071 


ao reporting period several classes of com- 
were prepared on scales ranging from several 
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grams to kilogram quantities. These classes of IND 
candidate inds can be subdivided into modified 
nucleosides, alkaloids with synthetically modified pre- 
cursors and ues, and miscellaneous heterocy- 
cles that possess biological — All compounds 
were submitted for antiviral a. ‘eywords: Com- 
pounds, Nucleosides, Alkaloids, Heterocycles, Tria- 
zoles, Antivirals. (JS) 


129,014 

AD-A229 727/3/GAR PC A04/MF A01 

Duke Univ. Medical Center, Durham, NC. 

Effect of Perturbations on Neuromo- 

tor-Cognitive Performance. 

Annual rept. 1 Aug 85-31 Jul 86. 

3 H. Ellinwood, A. M. Nikaido, S. Gunia, D. G. 
jeatherly, and K. Nishita. 1 Sep 86, 67p 

ener DAMD17-85-C-5207 


— (d, 1-hyoscyamine) , an antimuscarinic drug, 

ly used as an antidote for anticholinesterase 
paves I as pre-operative medication and for the 
treatment of conditions, such as peptic ulcers and Par- 
kinsonism. A series of studies was designed to exam- 
ine the pharmacokinetic-pharmacodynamic relation- 
ship of atropine for various nitive and neuromotor 
tasks and several physiological measures. In the first 
study which has been completed, single doses of pla- 
cebo and 0.5, 1.0 and 2.0 mg of atropine were adminis- 
tered intramuscularly during the four test sessions to 
eight healthy young male volunteers according to a 
Latin square design balanced for order of dose admin- 
istration. Keywords: Antimuscarinic pharmacokinetic- 
p harmacodynamic relationship cognitive, Neuromotor, 

hysiological measures, Stress hormones. (js) 


129,0 

AD A229 734/9/GAR PC A06/MF A01 
Georgia Univ. Research Foundation, Inc., Athens. 
Testing of Compounds for Efficacy 
against Leishman 

Final rept. 1 Jan 85-30 Jun 90. 

Oct 80, 1200" V. B. Waits, and W. L. Chapman. 31 
Contract DAMD1 7-85-C-5012 


A total of 1/684 compounds was studied for antileish- 
manial activity against Leishmania donovani in ham- 
sters. Ninety of had some suppressive activity, 
five had activity greater than the reference compound, 
Glucantime, five had activity aang equal to 
that of Glucantime, and the remainder were less active 
than Glucantime. Several chemical classes including 
8-aminoquinolines, purine analogs, quinolines, pyri- 
dines, heavy metal complexes, berberine derivatives, 
and pyrazine or og inhibitors of dihydrofolate 
reductase, were among those compounds tested. 
Some of the 8-aminoquinolines as well as some of the 
purine analogs were among the most active com- 
pounds studied but many were toxic. Quinolines, pyri- 
dines, and heavy metal complexes (for example sul- 
fonamides) were active while pyrazine or quinazoline 
inhibitors of dihydrofolate reductase were generally in- 
active. Three berberine derivatives had some activity 
against L. donovani but were generally toxic and less 
active than Glucantime. (JS) 


129,016 

PAT-APPL-7-533 442/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 
Flavone-8-Acetic Acid and Interleukin-2 for Cancer 


Patent Application 


R. Wiltrout, and R. Horning. Filed 5 Jun 90, 15p 
PB91-155689 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention provides a method and regimen for 
treating cancer comprising administering flavone-8- 
acetic acid and recombinant human interleukin 2 
(riL2). According to the invention, the investigational 
drug, flavone-8-acetic acid, potently augments the NK 
activity in the spleen, liver, lungs, and peritoneum in a 
dose-dependent manner following intravenous or in- 
traperitoneal administration. The use of the combina- 
brag pee flavone-8-acetic acid and recombinant interleu- 
nificant antitumor efficacy using sub- 
on count of riL2 even without accompanying adop- 
tive immunotherapy. 


129,017 
PB91-159350/GAR PC A03/MF A01 


National Marine Fisheries Service, Charleston, SC. 

Charleston Lab. 

Biomedical Test Materials Program: Standard Op- 

Pmer| Procedures of the Quality Assurance 
‘0 

Technical mem». 

F. M. Van Dolah. Sep 90, 47p NOAA-TM-NMFS- 

SEFC-265 

See also PB90-217134. 


The Biomedical Test Materials Program was initiated 
in 1986 by a memorandum of understanding (MOU) 
between the National Oceanic and Atmospheric Ad- 
ministration (NOAA) and the National Institutes of 
Health (NIH)/Alcohol, Drug Abuse, and Mental Health 
Administration (ADAMHA). The purpose of the pro- 

ram is to facilitate evaluation of the role of omega-3 

atty acids, prevalent in marine fishes, in health and 
disease. The role of the National Marine Fisheries 
Service in the program is to produce an analytically 
well defined and consistent supply of refined fish oil 
and omega-3 derivatives for use as test materials in 
biomedical and clinical research. The NIH/ADAMHA 
provides the review and approval mechanism for the 
distribution of test materials to researchers who are 
funded by NIH, or other r reviewed organizations. 
The purpose of the manual is to define the role of the 
QA/QC Project and to detail the administrative proce- 
dures used by the Project for quality assurance and 
quality control of test materials. 


129,018 
PB91-159855/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
uction of Standards and Reagents for the 
Quality Contro! of Medicines. — a 
Establishment of Secondary Sub- 
= for Pharmaceutical Quality C Control in Viet 
jam 
M. Westermark. 27 Jun 90, 23p V-90-86027, UNIDO/ 
DP/ID/SER.A/1365 
See also PB91-159871 and PB91-159863. Sponsored 
by Government of the Socialist Republic of Vietnam, 
janoi. 


In order to strengthen the Standards section at the Na- 
tional Institute of Drug Quality Control, the United Na- 
tions Industrial Development Organization engaged a 
consultant to visit the National Institute of Drug Quality 
Control in Hanoi, Vietnam. During September-Novem- 
ber 1989, two pharmacists from the Institute were 
trained at the WHO Collaborating Centre in Stockholm, 
Sweden. Discussions on analysis of reference sub- 
stances poten’ since the training were held and 
analytical results followed up for ampicillin trihydrate 
and tetracycline hydrochloride. The following report is 
based on observations made during the laboratory visit 
and on the discussions held with the laboratory staff. 
The report also includes a suggested plan for the im- 
plementation of the program and a list of recommen- 
dations to strengthen establishment and the analytical 
investigations of the standards. 


129,019 

PB91-159863/GAR PC A03/MF A01 

United Nations Industrial Development Organization, 

Vienna (Austria). 

Production of Standards and Reagents for the 

Quality Control of Medicines. Technical Report: 

Production of — Antibiotics and Other 

Reference Substa 

F. Marffy. 27 Jun 90, 2 21p V-90-86026, UNIDO-DP/ 

ID/SER.A/1364 

See also PB91-159855 and PB91-159871. Sponsored 

J Government of the Socialist Republic of Vietnam, 
lanoi. 


To improve production and quality of reference and 
standard substances the equipments and raw materi- 
als available has been taken into account in order to 
purify 8 substances. All substances produced were 
submitted qualification tests according to the interna- 
tional requirements. Some effort has been made to in- 
troduce methods for determining the preferred condi- 
tions regarding packing operations. First of all the 
effect of air humidity has been determined, the effect 
of oxygen decreased and measures to decrease the 
influence of light has been proposed. The elements of 
the packing operation has been studied and proposals 
were put forward to introduce some simple devices, 
which assist in increasing the production of reference 
substances. Three lectures were delivered on aspects 
of chemical purification, on different chromatographic 





methods and equipments and some of their applica- 
tions. According to the interest of the counterpart, 
questions of industrial production of ionexchange 
resins and organic molecular sieves were also treated. 


129,020 


PB91-159871/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

juction of Standards and Reagents for the 
Quality Control of Medicines. Technical Report: 


ographic Adsorbents. 
R. Toman. 27 Jun 90, 20p V-90-85025, UNIDO-DP/ 
ID/SER.A/1363 
See also PB91-159863 and PB91-159855. Sponsored 
by Government of the Socialist Republic of Vietnam, 
janoi. 


Purpose of the project is strengthening of the Stand- 
ards and Reagents in of the Institute of Drug 
Quality Control, Hanoi, Vietnam in production of vari- 
ous grades of silica gel for column, thin and thick layer 
chromatographies, GC and HPLC, and of microcrystal- 
line cellulose both in improved quality and increased 
quantity. The duration of the activity is scheduled for 
two 3 weeks split missions. The production of various 
grades silica gel has been demonstrated at both labo- 
ratory bench and pilot plant levels as per availability of 
apparatus, chemicals and raw materials. The main ob- 
jective to —s the production of silica gel has been 
achieved. Four different types of silica gels for thin 
layer bry enot gt were prepared and tested. An 
original method using potassium hydrogen sulphate 
has been demonstrated to enlarge pore size of silica 
gels. Methods for standardization and specification of 
the silica gels produced have been introduced. 


129,021 
PB91-160275/GAR PC E05/MF E05 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. de Pharmacologie et de Toxicolo- 
} Fondamentales. 

naigesiques et Anaigesie de Type K (Type K An- 
algesics and Analgesia). 
Final rept. 
J. C. Meunier, 1991, 17p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Pari 
(France). Centre de Documentation de |l’Armement. 


A new opioid peptide, DPDYN (YGGFLRRIRpK) was 
designed and synthesized, which is a very selective 
and very affinitive agonist of type K opioid sites. 
DPDYN-substituted D-Trp and N,N-diallyl-tyrosyl de- 
rivatives proved to exhibit antagonist activity in vitro 
(binding) and ex vivo (isolated organs), but without 
showing any clear preference for type K opioids. More- 
over, the 125 |-DPDYN radio-iode probe was used in 
order to visualize type K receptors in the human brain. 
Results show that localization of the sites is fairly close 
to what one observed in the guinea pig brain. The latter 
could make a satisfactory model for the study of type K 
opioid systems. 


129,022 

PB91-160986/GAR PC A10/MF A02 
National Institutes of Health, Bethesda, MD. 

Biennial Report FY 1988-FY 1989, National institute 
of General Medical Sciences. Pharmacological Sci- 
ences Program. 

Sep 90, 221p 


The ultimate goal of the Pharmalogical Sciences (PS) 
Program is the support of research and research train- 
ing leading to increased understanding of the interac- 
tions of drugs with living systems in order to produce 
new, safer, and more efficacious therapeutic agents. 
Research in the pharmacological sciences requires an 
integrated knowledge of the living organisms and the 
drugs themselves. Thus, the Program's area of cover- 
age is highly multidisciplinary, supporting a broad 
range of research aimed at improving the understand- 
ing of biological phenomena and related chemical and 
molecular processes involved in the actions of thera- 
peutic drugs and anesthetics. The scope of the Pro- 
gram’s grant portfolio =~ from synthetic chemistry 
and molecular pharmaco! to controlled studies in 
human subjects. Much of the research supported by 
the Program unites such fields as genetics, molecular 
biology, chemistry, and computer science with the 
more traditional areas of pharmacological investiga- 
tion in an effort to characterize molecular interactions 
and to understand their expression in humans. 


Physiology 


129,023 


AD-A229 743/0/GAR PC A04/MF A01 
Florida Univ., Gainesville. Dept. of Psychology. 
Auditory Pattern 

Final rept. 1 Oct 88-30 Sep 90. 

R. D. Sorkin. 31 Oct 90, 53p AFOSR-TR-90-1164, 
Grant AFOSR-89-0021 


Three studies of temporal pattern perception were 
conducted. The listener’s task was to determine 
whether or not two arrhythmic, tonal sequences 
formal te eume temamel paiaieh. The first study 
tested the Pattern Correlation model. According to this 
model, the listener estimates the correlation between 
the pattern of time intervals marked by the tones in 
each sequence. Listener performance was character- 
ized by an internal noise that is dependent on the aver- 
age time between marker tones. The second study 
tested the effects of temporally compressing or ex- 
panding the stimuli. The transformations are common 
in speech and music; an important feature of temporal 
pattern perception is the ability to recognize patterns 
as simular, despite such transformations. An additional 
internal noise, proportional to the magnitude of the dif- 
ference between the pattern transformations, was 
postulated to describe performance. In the third study, 
the stimuli were present at different time delays and to 
separate earphone channels. At very short delays, 
waveform correlation is the likely comparison mecha- 
nism. At longer delays, pattern correlation is the proba- 
ble mechanism, but this process is ineffective when 
the temporal patterns overlap. Keywords: Auditory, 
Perception, Pattern recognition. (emk) 


129,024 


DE91006144/GAR 
EG and G Idaho, Inc., idaho Falls. 
Fagen of neural networks 


to phonetic element classification. 
S. R. 9 1990, 14p EGG-M-90454, CONF- 
9004273-1 
Contract ACO7-761D01570 
Seminar on artificial neural networks, Pocatello, ID 
SA), 27 Apr 1990. —- by nt of 
Energy, Washington, DC. 


PC A03/MF A01 


A need was established in conjunction with an USAF- 
sponsored project to develop a speech element classi- 
fier. This classifier had to be capable of placing contin- 
uous speech into a number of phoneme-like catego- 
ries, and also had to be independent of speaker identi- 
ty and individual voice characteristics. The feasibility of 
using a neural network to perform this classification 
task was explored. The results of this exploration are 
discussed here. 


129,025 


N91-15682/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Analysis of Ocular Torsion Data from Space Labs 
D-1 and SL-1. 

Final Report. 

C. M. Oman. Dec 90, 14p NAS 1.26:187799, NASA- 
CR-187799 

Contract NAGW-1377 


A series of preflight, inflight, and postflight vestibular 
experiments were conducted on celab missions 
SL-1 and D-1. Two portions of the investigation, the 
‘sled’ and ‘dome’ functional objectives, involved re- 
cording the torsional motion of human subject’s eyes. 
In the SL-1 sled and dome experiments, preflight and 
postflight ocular torsion was recorded on 35 mm film 
using a Nikon motor driven camera (2.6 frames/sec). 
The film was to be analyzed by measuring the motion 
of contact lens landmarks using a Hermes senior film 
scanner. However, an inflight failure of the dome ex- 
periment camera flash unit led the crew to utilize the 
Spacelab video camera as an alternative contingency 
method for imaging the eye in this FO. A suitable 
method for analysis of the video data was developed. 
Results of the analysis are presented. 


129,026 


PAT-APPL-7-562 095/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


129,029 


MEDICINE & BIOLOGY 
Psychiatry 


Portable nen Instrument. 
Patent 


. Taylor, R. ‘adn, 8 N. Hunter, M. Caputo, and C. 
R. Gibson. Filed 29 Jun 90, 21p N91-13865/1 
be and, poss. fo f scoala Cupplet 
lor 
application available NT ~— 


Sovahipee sapueeciantien ol tap-coneel ebaiaaaaeinias 
the output data. 


129,027 

PATENT-4 997 488 Not available NTIS 
of Agri ‘e, Washington, DC. 

Combined and Chemical Treatment to Im- 

= Lignocellulose Digestibility. 

J. M. Gould, and B. K. Jasberg. Filed 5 Feb 88, 

patented 5 Mar 91, 1p PB91-156752, PAT. APPL-7- 


152 791 

Supersedes PB88-201439. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A synergistic combination of high-shear mechanical 
ne ee, 


neous 
greatly reduces the amou reagents 
quired, and aso eliminates the waste stream of aud 


iordeeva, V. M. Devishvili, 
Zinchenko. ng 173p TT-88-NLM-003 
Mikrostrukturnyi 


Trans. of mono. Analiz Ispoinite! Noi 
Deiatel Nosti. Vsesoiuznyi Nauchnoissledovatel’ Skii 
Institut Teknicheskoi Estetiki, New Helhi, 1989 a: 


ee ee 


ips between the motor and poco on 
components of these skills. In the series of studies de- 
scribed here, subjects were observed and monitored 
an extensive period of training and practice as 

Say baat te mace @ aun ona vee dees 
through a variety of trajectories in a simulated three- 
dimensional space. The immediate impetus for the re- 


A V. Zaporoz- 
hets. One of their goals in the was to ——— 
the conceptual schemas developed by these promi- 
nent Soviet scholars into a unified framework for re- 
search on the development of motor skills. 


Psychiatry 
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AD-A229 410/6/GAR 
Harvard Univ., Cambridge, MA 


June 1, 1991 
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MEDICINE & BIOLOGY 
Psychiatry 


Children of Beeviorlin Disorder in Families of 
Children of | inhibition. 


Final rept. Oct ore 90. 
J. Kagan. 7 Oct 90, 21p 
Contract NO0014-88-K-0038 


This project examined the differential prevalence of a 
select set of illnesses, including atopic allergies, 
among first and second ee relatives of children in 
two cohorts who are high or low in the display of timidi- 
and fear. The rationale for the project was based on 
prior finding of a = payne difference in atopic al- 
between inhibited and uninhibited children, with 
the former reporting a greater incidence than the latter. 
A total of 528 relatives in Study 1 and 480 relatives in 
Study 2 were administered a health interview by tele- 
. The relatives of the fearful children reported a 
igher prevalence of hayfever, but not asthma, and the 
relatives of inhibited children in both samples reported 
higher levels of social anxiety. Keywords: Allergy, Anxi- 
ety, Temperament, Health. (JS) 


Public Health & Industrial Medicine 


129,030 

AD-A229 451/0/GAR PC A03/MF A01 

man Medical Research Unit No. 2, Manila (Philip- 
ines). 

a ad HIV Infection among Prostitutes 

in 

Technical rept. 985-1 987. 

C. G. Hayes, C. R. Manaloto, V. Basaca-Sevilla, L. P. 

Padre, and L. W. Laughlin. 1990, 11p Rept no. 

NAMRU-2-TR-1086 

Pub. in Jnl. of Acquired Immune Deficiency Syn- 

dromes, v3 p913-920 1990. 


Between 1985 and 1987, examinations for human 
immune deficiency virus (HIV) antibody were done on 
25,392 prostitutes working in 64 cities throughout the 
Philippines. country-wide seropositivity rate 
among prostitutes based on this sample was 0.8/ 
1,000. Of the HIV cases, 85% were working in just two 
cities whose prostitute populations comprised 50% of 
the total sample. The average incidence rate for the 
same two cities after 1 year was 2.3/1,000. HIV anti- 
-positive women were enrolled in a case-control 
to determined demographic and epidemiologic 
risk factors. This study involving 34 HIV-positive prosti- 
tutes and 61 randomly selected negative control pros- 
titutes did not reveal any risk factors related to sexual 
or other types of behavior. A history of genital warts, a 
history of abnormal vaginal discharge, and cytomega: 
lovirus antibody were significantly more frequent in the 
HIV-positive cases than in the controls; however, by 
logistic regression analysis, only an abnormal vaginal 
discharge was independently associated with HIV in- 
fection. Absence of any evidence of transmission by 
blood transfusion or i.v. drug abuse suggests that HIV 
was introduced by the heterosexual route. (JS) 


129,031 

DE91005493/GAR PC A04/MF A01 
Tennessee Valley Authority, Knoxville. Div. of Water 
Resources. 

Results of fish tissue screening studies from sites 
in the Tennessee and Cumberland Rivers in 1988. 
D. L. Dycus. Jul 90, 61p TVA/WR/AB-90/7 


TVA analyzes tissues of Tennessee Valley area fish as 
part of intensive evaluations and as pat of screening 
level evaluations. Intensive studies are conducted in 
reservoirs where contamination problems are known 
or suspected and include analysis of individual fillets 
from important fish species from several areas in the 
reservoir. This information is used by State public 
health officials to determine whether fish consumption 
advisories are necessary to protect human health. 
Screening studies are based on analysis of composite 
rather than individual samples and are intended to pro- 
vide trend information and to identify areas where 
problems may exist indicating need for an intensive 
evaluation. All studies are coordinated with State 
agencies because they ultimately must make manage- 
ment decisions regarding public health. TVA has two 
fish tissue screening programs. One examines fish on 
an annual basis at inflow points from eight of the major 
tributaries into the Tennessee River reservoir system. 
The other examines fish from within the reservoirs on a 
rotating basis with the goal of sampling each reservoir 
at least once every three years. 7 refs., 1 fig., 8 tabs. 
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129,032 

DE91005954/GAR PC A03/MF A01 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. 

Control of hazardous energy sources (lockout/ 


tagout procedures). 

K. G. Seidel. 1991, hee ers -Vugraphs 
Contract ACO8-89NV 

Nevada Governor's eae and health conference/ 
expo, Sparks, NV (USA), 17-20 Mar bag a 
by Department of Energy, Washington, DC. 


The Occupational Safety and Health Administration 
(OSHA) Standard 29 CFR 1910.147 addresses prac- 
tices and procedures that are necessary to disable ma- 
chinery or equipment and to prevent the release of po- 
tentially hazardous energy during maintenance oper- 
ations. The standard contains definitive criteria for es- 
tablishing an effective program for locking out or tag- 
ging out energy isolating ices. The standard con- 
tains major training requirements for those authorized 
to use the energy isolating devices and those that are 
affected by their use. Periodic inspections are required 
at least annually to ensure that the energy control pro- 
cedures continue to be implemented properly. 


129,033 
DE91007078/GAR PC A02/MF A01 
Hanford Works, Richland, WA. 

Manufacturing Department radiation hazards inci- 
dent investigation. Deletion. 

P. C. Jerman. 14 May & Op 'HW-28062-Del 
Contract ACO6-76RL01 

Declassified 22 Jan 1881 Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This report discusses the results of an incident involv- 
ing the DR reactor in the Manufacturing Department 
causing radiation hazards to personnel involved. In- 
cluded are a description of the incident, action taken, 
personnel meter results, observations, dosimetry, 
causes, recommendations and responsibility. (KJD) 


129,034 

PB91-151696/GAR PC A09/MF A01 
National Inst. for Occupational Safety and Health, At- 
lanta, GA. 

NIOSH Grants: Research and Demonstration 
Projects. Annual Re Fiscal Year 1989. 

Jun 90, 181p DHHS/PUB/NIOSH-90-11 


The annual report on the NIOSH research grants pro- 
gram is designed to facilitate the reader’s understand- 
ing of the types of extramural research projects sup- 
ported under the primary areas of NIOSH’s interest 
with respect to the rs work-related diseases and 
injuries. Summaries of the supported projects are 
grouped according to these major areas of interest. 
Within each program area, projects are grouped by 
type of grant (e.g., research project grant, career de- 
velopment grant, and small grant). Each grant summa- 
ry contains administrative information about the grant, 
followed by a synopsis of the project and any publica- 
tions that have resulted to date. The synopsis is an 
explanation of the nature of the project and a discus- 
sion of results, with sections on Importance to Occu- 
pational Safety and Health, Objectives, Methodology, 
and Significant Findings. Statistics on the number and 
amount of funds awarded by grant type, program area, 
and region/state are given in tabular form at the end of 
the report. Indices are included for ease in locating 
particular grants if the reader knows the grant number, 
the principal investigator, or the grantee institution. 


129,035 

PB91-152900/GAR 

National Inst. for Occupational Safety and Health, Mor- 

= ntown, WV. Div. of Respiratory Disease Studies. 
tional Occupational Health Survey of Mining. 

Marble —_— and Broken) Report. 

12 Sep 90, 46p 

See also PB90-184276. 


PC A03/MF A01 


The report provided data concerning potential occupa- 
tional exposures of workers involved in the mining of 
marble, crushed and broken. Three sample sites were 
selected from the marble mining population of active 
facilities. The report identified potential exposures and 
provided the associated numbers of workers, the oc- 
cupations of those workers, and the locations on the 
mining property where the potential exposures were 
observed. The products and conditions to which work- 


ers were potentially exposed included: three Mine 
Safety and Health Administration (MSHA) regulated 
chemicals; two chemicals with a NOSH Recommend- 
ed Exposure Limit but not regulated by MSHA; three 
chemicals without NIOSH or MSHA limits; 87 trade 
name products; four physical agent conditions; 12 
musculoskeletal overload conditions; and two welding 
processes. Estimated annual usage information was 
provided for chemical substances, both generic and 
trade name. 


129,036 

PB91-159640/GAR PC AO5/MF A01 
Environmental Protection Agency, Washington, DC. 
Criteria and Standards Div. 

Health Advisory for 1,3-Dinitrobenzene. 

Final rept. 

N. P. hele. M. E. Brower, P. A. Turck, C. L. Kruger, 
and W. R. Hartley. Jan 91, 83p 

Sponsored by Army Medical Research and Develop- 
ment Command, Fort Detrick, MD. 


The Drinking Water Health egy met + Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, 1,3-dinitr ‘ene. 1,3-Dinitro- 
benzene is manufactured by the nitration of nitroben- 
zene or benzene and is a by- = ea formed during the 
production of nitrobenzene, TNT explosives, and nitro- 
benzoic acid. The report covers the following areas: 
the occurrence of the chemical in the environment; its 
environmental fate; the chemical’s absorption, distri- 
bution, metabolism, and excretion in the human body; 
and its health effects on humans and animals, includ- 
ing its mutagenicity and a, characteris- 
tics. Also included is the quantification of its toxicologi- 
cal effects. 


129,037 

PB91-159657/GAR PC A04/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Drinking Water. 

Health Advisory for Hexachloroethane. 

Final rept. 

~ Gordon, W. R. Hartley, and W. C. Roberts. Jan 91, 
4p 

Prepared in cooperation with Army Medical Research 

and Development Command, Fort Detrick, MD. 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, hexachloroethane. Hexachio- 
roethane is a chlorinated alkane which has been used 
in high pressure lubricants, rubber and insecticidal for- 
mulations, moth repellants, fire extinguishing fluids, 
fermentation retardants, chemical precursors, and ro- 
denticides. The report covers the following areas: the 
occurrence of the chemical in the environment; its en- 
vironmental fate; the chemical’s absorption, distribu- 
tion, metabolism, and excretion in the human body; 
and its heaith effects on humans and animals, includ- 
ing its mutagenicity and carcinogenicity characteris- 
tics. Also included is the quantification of its toxicologi- 
cal effects. 


129,038 

PB91-160564/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
Chioromethane: Health Advisory. 

Oct 89, 26p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection gene, has issued its 
report on the chemical, methyl chloride. Methyl chlo- 
ride is used in the production of other chemical prod- 
ucts. The report covers the following areas: the occur- 
rence of the chemical in the environment; its environ- 
mental fate; the chemical’s absorption, distribution, 
metabolism, and excretion in the human body; and its 
health effects on humans and animals, oe its 
mutagenicity and carcinogenicity characteristics. Also 
a led is the quantification of its toxicological ef- 
ects. 


129,039 
PB91-160572/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 

th Health Advisory. 
Oct 89, 18p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, bromochloromethane. Bro- 








e has issued its 

. Dich- 

ications include use primar- 

efrigerant pe ing agent, with minor use 

as a food freezant. Slaselapenen ubee erst on @ leak 

detection agent, for chilling Lk cocktail glasses and as 

a low temperature solvent. The Pang: 6: covers the ~ 
lowing areas: the occurrence of the chemical in the 

vironment; its environmental fate; the chemical’s > 

sorption, distribution, metabolism, and excretion in the 

human body; and its health effects on humans and ani- 

mals, including its mutagenicity and carcinogenicity 

characteristics. Also included is the quantification of its 

toxicological effects. 


129, 

PB91-160598/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of the Assistant Administrator for Water. 

iat Drinking Water Health Advisory. 
p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, o-chlorotoluene. o-Chioroto- 
luene is used as a solvent and as a chemical interme- 
diate in the manufacture of pesticides, dyestuffs, phar- 
maceuticals, and peroxides. The report covers the fol- 
lowing areas: the occurrence of the chemical in the en- 
vironment; its environmental fate; the chemical’s ab- 
sorption, distribution, metabolism, and excretion in the 
human body; and its health effects on humans and ani- 
mals, including mutagenicity and carcinogenicity char- 
acteristics. Also included is the quantification of its tox- 
icological effects. 


129,042 

PB91-160606/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
1,3,5-Trichiorobenzene: Drinking Water Health Ad- 


Sep 89, 17p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, 1,3,5-trichlorobenzene. The 
chemical 1,3,5-trichlorobenzene is used as a chemical 
intermediate; in the synthesis of explosives; in pesti- 
cides; and in electrical insulation material. The report 
covers the following areas: the occurrence of the 
chemical in the environment; its environmental fate; 
the chemical’s absorption, distribution, metabolism, 
and excretion in the human body; and its health effects 
on humans and animals, including mutagenicity and 
carcinogenicity characteristics. Also included is the 
quantification of its toxicological effects. 


129,043 

PB91-160614/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
Bromomethane: Drinking Water Health Advisory 
Sep 89, 22p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, bromomethane. Bromometh- 
ane is used primarily as a fumigant in soil to control 
fungi, nematodes and weeds and in the space fumiga- 
tion of food commodities and storage facilities to con- 
trol insects and rodents. The report covers the follow- 
ing areas: the occurrence of the chemical in the envi- 
ronment; its environmental fate; the chemical’s ab- 


ing mutagenicity and i char- 
ee eee 
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129,045 

PB91-160630/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator ~ Water. 
1,1,2-Trichloroethane: Drinking Water Health Advi- 


sory. 
Sep 89, 24p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection lection Agency, has issued its 
a on the chemical, 1,1,2-Trichloroethane. 1,1,2- 
Trichloroethane is used as a feedstock intermediate in 
the production of 1,1-dichloroethylene; a solvent for 
chlorinated rubbers; and in fats, oils, waxes, and 
resins. The report covers the following areas: the oc- 
currence of the chemical in the environment; its envi- 
ronmental fate; the chemical’s absorption, distribution, 
metabolism, and excretion in the human body; and its 
health effects on humans and animals, Caney ooo 
genicity and carcinogenicity characteristics. 2 in- 
Cluded is the quantification of its toxicological eff 


129,046 

PB91-160648/GAR PC A03/MF A01 
Environmental Protection Agency, Washi 

Office of the Assistant Administrator for Water. 
Trichiorofluoromethane: Drinking Water Health 
Advisory. 

Sep 89, 31p 

The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection A\ , has issued its 
report on the chemical, trichloro’ luoromethane. Trich- 
lorofluoromethane is used primarily as a plastic foam 
blowing agent, refrigerant, and solvent/degreasing 
agent in the aerospace and electronics industry. The 
report covers the following areas: the occurrence of 
the chemical in the environment; its environmental 
fate; the chemical’s absorption, distribution, metabo- 
lism, and excretion in the human ; and its health 
effects on humans and animais, including mutagenicity 
and carcinogenicity characteristics. od included is 
the quantification of its toxicological eff 


129,047 

PB91-160655/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
1,2,4-Trichlorobenzene: Drinking Water Health Ad- 


visory. 
Sep 89, 25p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, 1,2,4-trichlorobenzene. The 
chemical 1 ,2,4-trichlorobenzene i is used as a solvent in 
chemical manufacturing; in dyes and intermediates; in 
dielectric fluid; in s' transformer oils; in lubri- 
cants; in heat-transfer medium; and in in 

The report covers the following areas: the occurrence 
of the chemical in the environment; its environmental 
fate; the chemical’s absorption, distribution, metabo- 
lism, and excretion in the human ; and its health 
effects on humans and animals, including mutagenicity 


129,051 


MEDICINE & BIOLOGY 
Public Health & Industrial Medicine 


and carcinogenicity characteristics. Also included is 


the quantificason of lis todcologioal effects. 


129,048 
PB91-160663/GAR PC AG3/MF A01 
Oftice of the Aselstara Adminooetey ion Wate are 
Henachiorobutadiene: Drinking Water Health Advi 
Sep 89, 23p 

The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental 


PBOT- -160671/GAR PC PC Ag3/MF aot 
Office of the Assistant Administrator fer Water : 
1,1,1,2-Tetrachioroethane: Drinking Water Health 
Sep 89, 20p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection , has issued its 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection 
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PB91-160697/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
1,2,3-Trichloropropane: Drinking Water Health Ad- 
Sep $6, 17p 

The Drinking Water Health Advisory, Office of Water, 
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129,052 
PB91-160705/GAR PC A03/MF = 
Environmental Protection Agency, Washington, DC 
Office of the Assistant Administrator for Water. 

joluene: Drinking Water Health Advisory. 
Jun 89, 16p 


The Drinking Water Health Advisory, Office of Water, 
U.S. Environmental Protection Agency, has issued its 
report on the chemical, p-chiorotoluene. p-Chloroto- 
luene is used as a solvent and as a chemical interme- 
diate in the manufacture of pesticides, dyestuffs, phar- 
maceuticals, and peroxides. The report covers the fol- 
lowing areas: the occurrence of the chemical in the en- 
vironment, its environmental fate; the chemical’s ab- 
sorption, distribution, metabolism, and excretion in the 
human body; and its health effects on humans and ani- 
mals, including its mutagenicity and carcinogenicity 
characteristics. Also included is the quantification of its 
toxicological effects. 


Radiobiology 


129,053 
AD-A229 740/6/GAR PC A03/MF A01 
Army Belvoir Research Development and Engineering 
Center, Fort Belvoir, VA. 
Radiation Protection Safety Protocol for Industrial 
ey — scatter Radiography Experiments. 

inal rept. 
J. Guadagno, R. K. Bhat, A. Teets, and M. 
Funkhouser. Nov 90, 30p Rept no. BRDEC-TR/2493 


Scattered radiation has been used in medical and en- 
=e applications to determine properties and 

orm images or irradiated objects. Scattered radiation 
is ideally suited to the geometry of mine detection 
which depends upon differences between the number 
of photons scattered from mines and soil to produce 
an image as to conventional radiography 
which uses the transmission of photons through an ir- 
radiated object to produce an image. Mine detection 
through backscatter radiation measures the amount of 
radiation that is backscattered from the ground to a 
Nal detector which is mounted next to the x-ray 
source. To generate sufficient backscatter radiation to 
image buried land mines, an industrial x-ray unit must 
be operated continuously at or above 150 k Vp for 2 to 
3 hours. Operating an industrial x-ray unit at this level 
and duration for the purpose of mine detection re- 
quires a complete radiological review of both the expo- 
sure room and the x-ray unit itself. (JS) 


129,054 

DE91004978/GAR 

Oak Ridge National Lab., TN. 
1989 neutron and gamma personnel dosimetry in- 
tercomparison study using RADCAL sources. 

C. S. Sims, W. H. Casson, G. R. Patterson, H. 
Murakami, and J. C. Liu. Oct 90, 8ip ORNL-6597 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The fourteenth Personnel Dosimetry intercomparison 
Study (i.e., PDIS 14) was conducted during May 1-5, 
1989. A total of 48 organizations (33 from the US and 
15 from abroad) participated in PDIS 14. Participants 
submitted by mail a total of 1,302 neutron and gamma 
dosimeters for this mixed field study. The type of neu- 
tron dosimeter and the percentage of participants sub- 
mitting that type are as follows: TLD-albedo (40%), 
direct interaction TLD (22%), track (20%), film (7%), 
combination (7%), and bubble detectors (4%). The 
type of gamma dosimeter and the percentage of par- 
ticipants submitting that type are as follows: TLD 
(84%) and film (16%). Radiation sources used in the 
six PDIS 14 exposures included (sup 252)Cf moderat- 
ed by 15-cm D(sub 2)O, (sup 252)Cf moderated by 15- 
cm polyethylene (gamma-enhanced with (sup 137)Cs), 
and (sup 238)PuBe. Neutron dose equivalents ranged 
from 0.44--2.63 mSv and gamma doses ranged from 0. 
01-1.85 mSv. One (sup 252)Cf(D(sub 2)O) exposure 
was performed at a 60(degree) angle of incidence 
(most performance tests are at perpendicular inci- 
dence). The average neutron dosimeter response for 
this exposure was 70% of that at normal incidence. 
The average oo ok proroe dosimeter response was 96% of 
that at normal incidence. A total of 70% of individual 

ied neutron dosimeter measurements were 
within (plus minus)50% of reference values. If the 0.01 
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mSv data are omitted, approximately 90% of the indi- 
vidual reported gamma measurements were within 
rated of reference values. 33 refs., 9 figs., 
27 : 


129,055 
DE91005086/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Revision of the ICRP dosimetric model for the 
Te ratory tract. 
W. J. Bair. 90, es ee 

Contract ACO6-76RL01 
Annual NIRS pao a 4 inhalation of airborne par- 
ticles and induction mechanisms; 3. international work- 

on respiratory tract dosimetry (21st), No City 
= apart a NM (USA) 7-9 Dec 1989; 
1-3 Jul 1990. Sponsored by Department of Energy, 
Washington: DC. 


Although the dosimetric model of the respiratory tract 
used in ICRP Publication 30 had not been shown to be 
seriously deficient for the purpose of calculating 
Annual Limits on Intake (ALIs) for workers, the avail- 
ability of new information led the ICRP in 1984 to 
create a Lopes Task Group to review the dosimetric 
model of pone pet io -_ if ee justified, propose 
revisions or a new mode roup directed its 
efforts toward improving hem Abs used in Publication 
30 rather than eloping a completely new model. 
The objective was a model that would facilitate calcu- 
lation of biologically meaningful doses; be consistent 
with morphological, physiological, and radiobiological 
characteristics of the respiratory tract; incorporate cur- 
rent ki ; meet all radiation protection needs; 
be user friendly by not being unnecessarily sophisticat- 
ed; be adaptable to development of computer soft- 
ware for calculation of relevant radiation doses from 
knowledge of a few readily measured exposure param- 
eters; be equally useful for assessment purposes as 
for calculating ALIs; be applicable to all members of 
the world population; and consider the influence of 
smoking, air pollutants, and diseases of the inhalation, 
deposition, and clearance of radioactive particles from 
the respiratory tract. The model provides for calcula- 
tion of a committed dose equivalent for each region, 
adjusted for the relative cancer sensitivity of that 
region, and for the summing of these to yield a commit- 
pa dose equivalent for the entire respiratory tract. 3 
igs. 


129,056 
DE$1005428/GAR PC A08/MF A01 
— Applications International Corp., Pleasanton, 


Lawrence Livermore National Laboratory low- 
level waste systems performance assessment. 
Final draft. 

Nov 90, 153p UCRL-CR-105454 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This Low-Level Radioactive Waste (LLW) Systems 
Performance Assessment (PA) presents a systematic 
analysis of the potential risks posed by the Lawrence 
Livermore National Laboratory (LLNL) waste manage- 
ment system. Potential risks to the public and environ- 
ment are compared to established performance objec- 
tives as required by DOE Order 5820.2A. The report 
determines the associated maximum individual com- 

mitted effective dose equivalent (CEDE) to a member 
of the public from LLW and mixed waste. A maximum 
annual CEDE of 0.01 mrem could result from routine 
radioactive liquid effluents. A maximum annual CEDE 
of 0.003 mrem could result from routine radioactive 
gaseous effluents. No other pathways for radiation ex- 
posure of the public indicated detectable levels of ex- 
posure. The dose rate, monitoring, and waste accept- 
ance performance objectives were found to be ade- 
quately addressed by the LLNL Program. 88 refs., 3 
figs., 17 tabs. 


129,057 
DE91005815/GAR PC A03/MF A01 
Department of ae Albuquerque, NM. Uranium Mill 


Tailings Project Offic 
UMTRA P Project eovirenmental, health, and safety 


Poo 89, 38p DOE/UMTRA-150224-0006 
Portions of this document are illegible in microfiche 
products. 


The basic health and safety requirements established 
in this plan are designed to provide guidelines to be 


applied at all Uranium Mill Tailings Remedial Action 
(UMTRA) Project = Specific restrictions are given 
where necessary. However, an attempt has been 
made to provide guidelines which are generic in 

nature, and will allow for evaluation of site-specific 
conditions. Health and safety personnel are expected 
to exercise professional judgment when interpreting 
these guidelines to ensure the health and safety of 
project personnel and ite general population. This 
UMTRA Project Environmental, Health, and Safety 
(EH&S) Plan specifies the basic Federal health and 
safety standards and special DOE requirements appii- 
cable to this program. In addition, responsibilities in 
carrying out this plan are delineated. Some guidance 
on program requirements and radiation control and 
monitoring is also included. An Environmental, Health, 
and Safety Plan shall be developed as part of the re- 
medial action plan for each mill site and associated 
disposal site. Special conditions at the site which may 
present potential health hazards will be described, and 
special areas that should should be addressed by the 
Remedial! Action Contractor (RAC) will be indicated. 
Site-specific EH&S concerns will be addressed by spe- 
cial contract conditions in RAC subcontracts. 2 tabs. 


129,058 


DE91005979/GAR 

New York Univ. Medical Center, NY. 
pens i action of ionizing radiation. (Progress 
report). 

1990, 48p DOE/ER/60539-T4 

Contract FG02-87ER60539 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


An extensive experiment involving approximately 400 
rats exposed to the neon ion beam at the Bevalac in 
Berkeley, CA and to electrons is nearing completion. 
The carcinogenicity of energetic electrons was deter- 
mined for comparison with the neon ion results. As in 
past reports we will describe progress in three areas 
corresponding to the specific aims of the proposal: (1) 
carcinogenesis and DNA strand breaks in rat skin fol- 
lowing exposure by the neon ions or electrons; (2) 
DNA strand breaks in the epidermis as a function of 
radiation penetration; (3) oncogene activation in radi- 
ation-induced rat skin cancers. 72 refs., 6 tabs. 


129,059 


DE91006251/GAR PC A04/MF A01 
Texas A and M Research Foundation, College Station. 
Considerations of beta and electron transport in 
internal dose calculations. Progress report. 

W. E. Bolch, and J. W. Poston. Dec 90, 56p DOE/ 
ER/60707-T1 

Contract FG05-88ER60707 

Sponsored by Department of Energy, Washington, DC. 


lonizing radiation has broad uses in modern science 
and medicine. These uses often require the calculation 
of energy deposition in the irradiated media and, usual- 
ly, the medium of interest is the human body. Energy 
deposition from radioactive sources within the human 
body and the effects of such deposition are consid- 
ered in the field of internal dosimetry. In July of 1988, a 
three-year research project was initiated by the Nucle- 
ar Engineering Department at Texas A&M University 
under the sponsorship of the US Department of 
Energy. The main thrust of the research was to consid- 
er, for the first time, the detailed spatial transport of 
electron and beta particles in the estimation of aver- 
age oO doses under the Medical Internal Radiation 
Dose (MIRD) schema. At the present time (December 
of 1990), research activities are continuing within five 
areas. Several are new initiatives begun within the 
second or third year of the current contract period. 
They include: (1) development of small-scale dosime- 
‘a (2) development of a differential volume phantom; 
development of a dosimetric bone model; (4) as- 
phe ame of the new ICRP ng model; and (5) studies 
into the mechanisms of D damage. A —— 
report is given for each of these tasks within the 
prehensive Report. In each use, preliminary results are 
very encouraging and plans for further research are 
detailed within this document. 22 refs., 13 figs., 1 tab. 
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DE91006306/GAR PC A11/MF A02 
Texas A and M Univ., College Station. Dept. of Nuclear 
Engineering. 





Considerations of beta and electron transport in 
internal dose calculations. 

W. E. Bolch, and J. W. Poston. Dec 90, 249p DOE/ 
ER/60707-3 

Contract FG05-88ER60707 

Sponsored by Department of Energy, Washington, DC. 


lonizing radiation has broad uses in modern science 
and medicine. These uses often require the calculation 
of energy deposition in the irradiated media and, usual- 
ly, the medium of interest is the human body. Energy 
deposition from radioactive sources within the human 
body and the effects of such deposition are consid- 
ered in the field of internal dosimetry. In July of 1988, a 
three-year research project was initiated by the Nucle- 
ar Engineering Department at Texas A&M University 
under the sponsorship of the US Department of 
Energy. The main thrust of the research was to consid- 
er, for the first time, the detailed spatial transport of 
pongo and beta particles in the estimation of aver- 
in doses under the Medical internal Radiation 
(MIRD) schema. At the present time (December 
rier 1990), research activities are continuing within five 
areas. Several are new initiatives begun within the 
second or third year of the current contract period. 
They include: (1) development of small-scale dosime- 
try; (2) development of a differential volume phantom; 
(3) development of a dosimetric bone model; (4) as- 
sessment of the new ICRP mo model; and (5) studies 
into the mechanisms of DNA damage. A pri — 
report is given for each of these tasks within the 
prehensive Report. In each case, preliminary fondo 
are very encouraging and plans for further research 
are detailed within this document. 


129,061 


DE91006411/GAR PC A04/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Design and operation of internal dosimetry pro- 
grams. Revision 1. 

T. R. LaBone. 1991, 569 WSRC-MS-90-291-Rev.1, 
CONF-910137-3-Rev.1 

Contract AC09-89SR18035 

Midyear topical meeting of the Health Physics Society 
(24th), Raleigh, NC (USA), 20-25 Jan 1991. Sponsored 
by Department of Energy, Washington, DC. 


The proposed revision to USNRC 10 CFR 20 and the 
USDOE Order 5480.11 require intakes of radioactive 
material to be evaluated. Radiation dose limits are 
based on the sum of effective dose equivalent from 
intakes and the whole body dose from external 
sources. These significant changes in the regulations 
will require, at a minimum, a complete review of per- 
sonnel monitoring programs to determine their ade- 
quacy. In this session we will review a systematic 
method of — a routine personnel monitoring 
program that will comply with the requirements of the 
new regulations. Specific questions discussed are: (a) 
What are the goals and objectives of a routine person- 
nel monitoring program. (b) When is a routine person- 
nel a program required. (c) What are the re- 
quired capabilities of the routine personnel monitoring 
program. (d) What should be done with the information 
generated in a personnel monitoring program. Specific 
recommendations and interpretations are given in the 
session. 5 refs., 3 figs., 33 tabs. 


129,062 


DE91006415/GAR 

Savannah River Lab., Aiken, SC. 
300-Area accident analysis for Emergency Plan- 
ning Zones. 

W. L. Pillinger. 27 Jun 83, 17p DPST-83-625 
Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 
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The Department of Energy has requested SRL assist- 
ance in developing offsite ae ay! Planning Zones 
(EPZs) for the Savannah River Plant, based on project- 

dose consequences of atmospheric releases of ra- 
dioactivity from potential credible accidents in the SRP 
operating areas. This memorandum presents the as- 
sessment of the offsite doses via the plume exposure 
pathway from the 300-Area potential accidents. 8 refs., 
3 tabs. 


129,063 


DE91006573/GAR 
Argonne National Lab., iL. 


PC A03/MF A01 


Radon exposure mediated changes in lung macro- 
function, in 


vitro. 

. M. Seed, G. K. Niiro, and N. D. Kretz. 1990, 36p 
CONF-901010-4 
Contract W-31109-ENG-38 
Hanford symposium on health and the environment: 
indoor radon and lung cancer--reality or myth (29th), 
Richland, WA (USA), 16-19 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


Bronchopulmonary macrophages play a key role in the 
normal physiology of the respiratory system. Potential 
respiratory dysfunctions due to radon/radon daughter 
exposure-mediated damage of the macrophage lung 
cell population has been explored via in vitro technolo- 
gy. In this study, macrophages were isolated from 
lungs of normal healthy dogs by saline lavage, cultured 
for varying periods (0-96 h) in the presence or absence 
of radon gas, and assessed for radon 

changes in cell morphology and function. The in vitro 
culture procedure and the cell exposing system al- 
lowed for detailed alpha particle dosimetry, in relation 
to the assessed biological end points; i.e. (1) expo- 
sure-dependent changes in macrophage surface to- 
pography, (2) capacity to elaborate specific growth 
factor (CSF) essential for self maintenance, and (3) al- 
terations in cell viability. Highlights of the 

assessment indicate that relatively low alpha particle 
doses arising from protracted radon/radon daughter 
exposure elicites pronounced topographic alterations 
- the -~ ts macrophage’s cell surface. 27 refs., 7 
igs., 1 tal 


129,064 
DE91006658/GAR 
Argonne National Lab., IL. 
Exhalation rate of radon by ma 

J. Rundo, F. Markun, and N. J. Plondke. 1990, 27p 
CONF-901010-5 

Contract W-31109-ENG-38 

Hanford symposium on health and the environment: 
indoor radon and lung cancer--reality or myth (29th), 
Richland, WA (USA), 16-19 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


This paper describes some aspects of the exhalation 
rate of radon by man which may be relevant to its inter- 
nal dosimetry and, therefore, to possible radiobiologi- 
cal consequences. Prolonged exposure of a person to 
radon results in a reservoir or radon dissolved in body 
fat and fluids. If the person then moves to an environ- 
ment with a lower radon concentration, there is a net 
exhalation of radon and the initial exhalation rate de- 
pends on the radon concentration in the first environ- 
ment. This is demonstrated for seven persons whose 
houses contained radon at concentrations varying 
from 10 Bq m(sup (minus)3) to almost 1000 Bq m(sup 
(minus)3). About one hour after leaving the house, the 
subjects’ average exhalation rate of radon, expressed 
as the equivalent volume of house air per unit time, 
was 236 mL min(sup (minus)1). 4 refs., 4 figs., 2 tabs. 
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Hematopoietic ceil crisis: An early stage of evolv- 
ing myeloid leukemia following radiation expo- 


sure. 

T. M. Seed. 1990, 36p CONF-901274-1 

Contract W-31109-ENG-38 

International symposium on radiation carcinogenesis 
in the whole-body system, Tokyo (Japan), 5-6 Dec 
1990. Sponsored by Department of Energy, Washing- 
ton, 


Under select radiological conditions, chronic radiation 
exposure elicits a high incidence of myeloproliferative 
disease, principally myeloid leukemia (ML), in beagles. 
Previously we demonstrated that for full ML expres- 
sion, a four-stage preclinical sequence is required, 
namely (1) suppression, (2) recovery, (3) accommoda- 
tion, and (4) preleukemic transition. Within this patho- 
logical sequence, a critical early event has been identi- 
fied as the acquisition of radioresistance by hemato- 
poietic progenitors that serves to mediate a newfound 
regenerative hematopoietic capacity. As such, this 
event “‘sets the stage” for preleukemic progression by 
initiating progression from preclinical phase 1 to 2. Due 
to the nature of target cell suppression, the induction 
of crisis, and the outgrowth of progenitors with altered 
phenotypes, this preleukemic event resembles the 
“immortalization” step of the in vitro transformation 
sequence following induction with either physical and 
chemical carcinogens. The radiological, temporal, and 
biological dictates governing this event have been ex- 
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tensively evaluated and will be discussed in light of 
their role in the induction and progression of chronic 
radiation leukemia. 35 refs., 2 tabs. 
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A. C. James, F. T. Cross, J. S. Durham, J. K. Briant, 
and P. Gehr. Nov 90, 50p PNL-SA-18334, CONF- 
900733-6 

Contract ACO6-76RL01830 


International ‘act dosimetry 


workshop on respiratory tr: 
os Albuquerque, NM a 1-3 Jul 1990. Spon- 
Department of Energy, W: ton, DC. 
Portions of this document are illegible in microfiche 


The Task Group to Reviow he Lung Mode! or he 
International Commission on Radiological Protection 
(ICRP) is proposing to revise the dosimetry model for 
the respiratory tract on the basis of the relative radio- 
sensitivities of the various tissue components. The 
task group considers that if all tissues were to receive 
the same radiation dose, approximately 64% of fatal 
cancers would be likely to arise in the bronchi, about 
12% in the bronchioles, about 20% in extrathoracic 
tissues (divided between the naso-- and cropiasyrat 
and larynx), and only about 4% in the alveolar-intersti 
tial tissue, with a very small fraction of all cancers (less 
than 0.1%) in lymph nodes. A new and detailed treat- 
ment of dose received by epithelia in the tracheo-bron- 
chiolar and extra-thoracic regions of the ———— 
tract is therefore required. This paper describes the 
approach proposed by the task group to evaluate 
doses to presumed — cells in each of these tis- 
sues at risk in the respiratory tract from non-uniform 
irradiation by (alpha)-, (beta)- and electron-emitters. 
The task group’s approach takes into account the 
impact of observed phenomena that may cause long- 
lived radionuclides to be retained in epithelial tissues: 
the uptake of particles by the airway wall; the chemical 
binding of sparingly soluble nuclides in epithelial tis- 
sues; and, especially in the bronchi and bronchicles, 
the slow Croes ~d mucus. Values of 
, weig! by S proposed relative 
risk factors are calculated ‘or ponds types of (aipha)- 
and (beta)- emitters. These weighted doses are com- 
pared with the committed effective dose equivalent 
calculated using the current ICRP lung model, in which 
the simplifying assumption is made that ail of the activi- 
ty retained in the thorax uniformly irradiates the 1 kg 
mass of a “composite” lung. 11 refs., 14 figs., 7 tabs. 
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rams. 
z M. Loesch, R. L. Gladhill, J. C. McDonald, and R. 
D. Carison. Jan 91, 16p PNL-SA-18779, CONF- 
910137-4 
Contract ACO6-76RL01830 
Midyear topical meeting of the Health Physics Society 
(24th), Raleigh, NC (USA), 20-25 Jan 1991. Sponsored 
by Department of Energy, Washington, DC. 


There are two programs that are operated by US Gov- 
ernment agencies for the accreditation of personnel 
dosimetry processors. They are the National Voluntary 
Laboratory Accreditation Program (NVLAP) and the 

nt of Energy Laboratory Accreditation Pro- 
gram (DOELAP) These two programs exhibit many si- 
milarities, but there are some notable differences. Both 
have been in operation for a number of years, and this 
paper will discuss their experiences to date and plans 
for their future development. 5 refs., 2 tabs. 
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Radiological Sciences Departmen’ 
— No. 39 and addendum. 


WA Me A. McAdams. 5 Jan 53, 6p HW-26889-Del 
Contract ACO6-76RL01830 

Declassified 22 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This report presents results of the Radiological Sci- 
ences Department investigation of radiation incident, 
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in 
Class 1, No. 425 (HW: 
No. 494-C (HW-38427). Addendum. 


The subject radiation incident investigation reports dis- 
cuss the possible internal contamination of two le 
as a result of work in F-cell of the 224-T building on 
7 16, 1955. Since several other employees 
in maintenance work with these two on 


nation status. 
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Declassified 22 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


At about 6:30 a.m. one of the two Process Operators 
regularly stationed at 233-S was performing routine 
work in the Control Room, heard a nearby Poppy alpha 
detector “breaking down.” He checked and found the 
instrument appeared to be in nang condition as it 
would respond to a high level source. Further checking 
indicated that he was contaminated and that nearby 
horizontal surfaces were contaminated. This informa- 
tion was phoned to the Shift Supervisor who told the 
Operator that he would be right out and to throw a pair 
of shoe covers out the door. On arriving, the Supervi- 

sor donned the shoe covers and then quickly checked 
the Poppy response and confirmed the report of the 
Operator. Both men then left the building. Just outside 
they met the other Process Operator assigned to 233- 
S, returning from the lunchroom. The second Operator 
was handed a smear, previously taken and checked by 
the Supervisor, and told to check it on a Poppy in the 
load-out-room, a room adjacent to where the contami- 
nation was originally found. When the Supervisor 
heard the load-out-room Poppy break down as the 
smear was checked he instructed both Operators to 
stand by just outside the building while he went for 
monitoring assistance. This report discusses the radi- 
ation monitoring survey results. 
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Caracterizacion de un sistema 


dosimetria per- 
sonal tormahenbibeante (UD-710A, UD-802, UD- 
. (Characterization of a thermolu- 
miniscence metry system). 
C. MAT 63 C. Saez, and T. Labarta. 1989, 48p 
CIEMAT-638 


Various tests carried out to characterize a Thermolu- 
miniscence Personnel Dosimetry Automatic —. 
based on the optical heating of amultielement do: 

meter are presented. The dosemeter consists of Lithi. 
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um Borate (Copper) and Calcium Sul 
. The Dosimetric S 
ing features, such as its simplicity (no aditional 
onan es are required), its short readi 
cycle 1 LD per hour and its data yey capabili- 
ties (RS- 232C and Parallel Printer 
four analigic outputs for Glow Curve A 
tests lormed have been ined to 
the different existing interna Standards and Rec- 
ommendations (ANSI: N13.11-1983; IEC:Draft 45B- 
1987, ISO:DP 8034- 1984) The new radiological quan- 
tities ‘ C.R.U.-19855) have been used for calibration. 
The results obtained (li , repeatibility, detection 
threshold, residue, stability stored information, etc) 
show the optimum performance of this dosimetric 
— in its aplication to routine personnel dose mon- 
itoring. Based on the dosemeter energy discriminating 
——, an algorithm for dose assesment has been 
. The method allows nal dose calcula- 
io within 10% and gives valuable information on the 
quality and energy of incident radiation, for photons 
from 30 to 2000 keV and for Beta penetrating radiation 
(Sr/Y, U). (Author) 


ite (Thallium) 
some out- 
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ee) y Lao nen aye —— ( 
Biological dosimetry o izing 
mosomal tion analysis. (Dosimetria biolo- 
— de las radiaciones ionizantes mediante el an- 


alisis de aberraciones cromosomicas). 
J. M. Naviet, S. Gonzalez, and A. Silva. 1991, 25p 
CIEMAT-649 
U.S. Sales Only. 


Biological dosimetry consists of estimating absorbed 
doses 


for le exposed to radiation by mean biologi- 
cal methods. 
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veral indicators used are based in hae- 


ys doubt, cyt i 

method is considered to be the most reliable. In this 

case, the study of chromosomal aberrations, normally 
dicentric chromosomes, i eral lymphocytes can 
be related to absorbed dose through an experimental 
calibration curve. An experimental dose-response 
curve using dicentric chromosomes analysis, X-rays at 
300 kVp, 114 rad/min and temperature 37(sup 0)C has 
been produced. imental data is fitted to model Y 
= alfa+(beta)(sub 1)D+(beta)(sub eye 2), — 
Y is the number of dicentrics per cell 
The curve is compared with those ret che ra 
where. (Author) 
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macion explotacion estadistica de 
los de pay dosimetricos y epidemiolo- 
gico. (Software ee oe ge for statistical han- 
dling of dosimetric and epidemiological data 


M. Amaro, and E. Torrente-Lujan. 1990, 85p 
CIEMAT-656 

In Spanish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The dose records from different group of occupational- 
ly exposed workers are available in a computerized 
data base whose main purpose is the individual dose 
follow-up. Apart from this objective, such a dosimetric 
data base can be useful to obtain statistical analysis. 
The type of statistical information that can be extract- 
ed from the data base may aim to attain mainly two 
kinds of obsectives: - Individual and collective dose 
distributions and statistics. - Epidemiological statistics. 
The report describes the software developed to obtain 
the statistical reports required by the Regulatory Body, 
as well as any other type of dose distributions or statis- 
tics to be included in epidsemiological studies. A Users 
Guide for the operators who handle this sofware pack- 
age, and the codes listings, are also included in the 
report. (Author) 
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- sciney of ae Medicine, Brooks AFB, TX. 

to Fracture the Orbital Floor. 
contin rept. 1987-1990. 
R. P. Green, D. R. Peters, J. W. Shore, J. W. Fanton, 
and H. Davis. 1990, 8p Rept no. USAFSAM-JA-89-59 
Pub. in Ophthalmic lastic and Reconstructive Sur- 
gery, v6 n3 p211-217, 1990. 


Current thought on the Toppan 4 thophysiology of orbital wall 
fractures postulates a rdraute or a buckling 
mechanism. Evidence from cadaver, dried skull, and 
theoretical model studies supports both theories. No in 
vivo data, human or nonhuman primate, are available 
that quantitate the force to fracture the or- 
parm png Sat cotve tihebte for y 
an tus that ers lorce on! 
Jobe, without occluding the orbital openii 
striking the orbital rim. we used it on 11 anes 
Macaca fascicularis monkeys. Following a single bilat- 
eral lication, the orbits were exenterated, and the 
orbita walls and orbital contents were examined to de- 
termine the extent of i 
scribed, dia: —s 
the orbital 


as consist 

above a force of PY. 08. J. Posterior ruptures of five eyes 
occurred over the same range. we provide the first ac- 
curate measurements of the force required to produce 
orbital blow-out fractures in a live primate model. we 
show that orbital floor fractures can occur at low ener- 
gies with direct ocular trauma only (pure hydraulic 
mechanism). Orbital wall fractures failed to protect the 
globe from rupture in 23% of cases. Keywords: B 

out, Orbital fracture, Hydraulic mechanism, Force nec- 
essary, Anesthetized primates, Globe rupture, 
Reprints. (jhd) 
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Sleep nces at High Altitude. Role of a 
PCO2 reshoid. 


Final rept. 14 Jun 85-15 Jun 87. 
J. T. Reeves, and J. V. Weil. 9 Jun 90, 13p 
Contract DAMD17-85-C-5205 


This study addressed the issue as to how exposure 
and subsequent acclimatization to high altitude influ- 
ences ventilatory control during wakefulness and 
sleep and considers the potential implications of such 
changes for adjustment to high altitude. Specifically, i 
has been known for some time that during several 
days exposure to high altitude there occurs a steady, 
progressive rise in ventilation, the origins of which 
have been the subject of extensive controversy. Under 
these same conditions, it is also known that sleep dis- 
turbance associated with periodic breathing is 
common. To further investigate these issues, we stud- 
ied six healthy males at sea level an on nights 1, 4, and 
7, after arrival at high altitude (14,110 feet). During 
wakefulness, ventilation and the ventilatory responses 
to hypoxia and hypercapnia were measured, and 
during both non-rapid-eye-movement and rapid-eye- 
movement sleep, ventilation, ventilatory pattern and 
hypercapnic ventilatory response were measures. 
Keywords: Hypoxia, Hypoxic and hypercapnic ventila- 
tory responses; Periodic breathing; Non-rapid-eye- 
movement sleep; Rapid-eye-movement sleep. (JS) 
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Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Sustaining Health and Performance in the Desert: 
A Pocket Guide to Environmental Medicine for Op- 
erations in Southwest Asia. 

Final rept. 

J. F. Glenn, R. E. Burr, R. W. Hubbard, M. Z. Mays, 
and R. J. Moore. 19 Dec 90, 78p Rept no. 
USARIEM-TN-91-2 


This technical note is a reformatted and slightly re- 
vised version of USARIEM TN 91-1, Sustaining Health 
and Performance in the Desert: Environmental Medi- 
cine Guidance for Operations in Southwest Asia, De- 
cember 1990. This pocket-sized version was prepared 
at the request of HQDA for distribution to unit leaders 
loyed in Operation Desert Shield. K : Envi- 
ronments, Health, Performance(human), Thirst, Cli- 
mate psychology, Heat stress, Cold weather, Stress 
physiol Rations, Deserts, Southwest asia, Dehy- 
ration, (eM) 
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peer eng pee 
de aeaed deaeen  rollabiity in probabilistic 
dr Nunes. 1888, 510 
J. Nunez. 1989, 51p CIEMAT-634 
us Sales Only. 


Nowadays interest is 


Centro de Investigaciones E 


‘owing in our country in assess- 
ment of the ik inv ed in industrial processes and 
installations in order to determine if those are within 

limits. In — safety assessments, ‘'"~ 


in the system is one 0 
is relevance has 
its.) However, in Spain, 
Sudmen dedicated to assess 
the human contribution to risk in the frame of PSAs. 
This report aims to improve this situation providing: (a) 
a theoretical background to help the reader in the un- 
derstanding of the nature of the human error, (b) a 
guide to carry out a Human Reliability Analysis, and (c) 
a selected overview of the techniques and methodolo- 
gies currently applied in this area. (Author) 
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Appliquees a la Marine, Toulon (France). 
PetCO2 en Fonction de la Puissance 
et de la Masse Volumique 
ictive Equations for PetCO2 
lechanical Workload and Density 


Final rept. 

M. Hugon, C. Sauvey, and P. Giry. May 90, 24p 
CERB-90-08 

Text in French; summary in English. 


Equations for predicting PetCO2 as a function of both 
density and physical workload were developed from a 
set of 385 separate measurements. The measure- 
ments were made on 28 divers during 6 saturation 
dives: The pressure range was 2-62 ATA, and Heliox, 
Nitrox, Trimix (5 % N2) or Hydroheliox breathing mix- 
tures were used, with and without UBA (underwater 
breathing apparatus) or preliminary ventilatory training. 
Derived parameters for PetCO2 rest values are rea- 
sonable: PetCO2(ref)=50-52 hPa, which are physio- 
logical rest values. The technique can be used for pre- 
diction of tolerable workload under fixed environmen- 
tal conditions and given a tolerable PetCO2max. The 
technique was also adapted to determine the tolerable 
workload at which 95 percent of the divers would have 
a PetCO2 below a given level. 
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PBS1-158386/GAR 
Brandeis Univ., Waltham, MA. 
Causes of Failure to Transplant Cadaveric Human 
Organs. 

Final rept. 

H. Batten, and J. Prottas. 9 Jan 91, 94p 

Sponsored vd Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The failure to transplant harvested cadaver kidneys 
represents a lost opportunity for someone waiting a 
kidney transplant as well as additional costs to the end 
stage renal disease program. The study examined the 
level of organ loss and the reasons for those losses. 
Twenty-five organ procurement organizations partici- 
pated in a one year tracking of all cadaver kidneys for 
1988. This represented one-half of all harvested ca- 
daver kidneys for that year. Data were collected on 
3,503 kidneys, of which 181 were discarded, a loss 
rate of 5.2 percent. The major reasons for discard 
were donor or | pathology (29 percent), anatomic 
abnormalities (17 percent), surgical complications (11 
percent), positive cultures (11 percent), and organ 
injury prior to nephrectomy (9 percent). Despite room 
for some improvement, some kidney wastage is an in- 
evitable result of an aggressive organ procurement 


policy. 
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MPS Coordinating Center, Baltimore, MD. 
Macular Study: Manual of Proce- 
dures (Revised = 7a A cacy Selected Chap- 


ters Revised 1 
i} 91, 196p MPS-9101-01 
Grants: eye NIH-EY2549 

iso 7903. Sponsored in by grant 

NIH-EY2554. Sponsored by National Eye Inst., Be- 
thesda, MD. 
The Macular oe Si (MPS) is a set ’ 
randomized, controlled Seas 


. Eligible patients are randomly as- 
signed to laser treatment or to no treatment. Sched- 
uled followup is for five years. To date, eight random- 
ized trials have been initiated. The participating institu- 
tions oor = a — hese a coordinating 
center, and a lus togr: reading center. K 
committees are the cone rf ecutive Committee, Data and 
Safety Monitoring Committee, and Clinic Monitoring 
Committee. The MPS Manual of Procedures describes 
the design, rationale, organization, eligibility criteria, 
and operations of the study. 
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Macular Photocoaguiation S' : Data Collection 
Forms for Randomized Trials of Subfoveal Choroi- 
dal N ization. (Forms Completed at Clini- 
cal Centers). 

Jan 91, 83p MPS-9101-02 

Grants NIH-EY2548, NIH-EY2548 

See also PB91-159368. Sponsored in part by grant 
NIH-EY2554. Sponsored by National Eye Inst., Be- 
thesda, MD. 


The Macular Photocoagulation Study (MPS) is a set of 
randomized, controlled clinical trials designed to evalu- 
ate the effectiveness of laser photocoagulation of neo- 
vascular lesions. Eyes with subfoveal choroidal neo- 
vascularization secondary to age-related (senile) ma- 
cular degeneration (AMD or SMD) are randomized to 
laser treatment or no treatment to evaluate whether 
laser treatment will prevent or delay loss of vision as- 
sociated with the maculopathy. Scheduled followup is 
for five years or through December 1993. Key commit- 
tees are the Executive Committee, Data and Safety 
Monitoring Committee, and Clinic Monitoring Commit- 
tee. The sample data collection forms in the document 
are those used for the randomized trials of photocoa- 
gulation for subfoveal neovascularization. 
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AD-A229 341/3/GAR PC A03/MF A01 
Virginia Mason Research Center, Seattle, WA. 
Influence of Anticholinesterase on Distribution of 
Ventilation and Gas Exchange. 

Final rept. Jan-Nov 85. 

H. |. Modell. Oct 90, 15p USAFSAM-TR-90-30, 
Contract F33615-85-C-4512 


This project was designed to titrate the influence of 
pyridostigmine on pulmonary resistance and gas ex- 
change. Experiments in pigs and is indicate that 
significant alterations in pulmonary function do not 
occur until acute dosages in the range of 3-6 mg/kg 
are reached. Furthermore, acute administration of 
large doses of pyridostigmine results in salivation and 
gastrointestinal stimulation well in advance of any im- 
pairment to respiratory function. (TTL) 
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Naval Medical Research and Development Command, 
Bethesda, MD. 

Enhanced Immunological Protection Against Toxic 
Agents via Tranfection of Rearranged Immunoglo- 
bulin Genes into Hematopoietic Stem Celis. 

Annual rept. 

1990, 13p 


The primary effort of the research has been directed at 
the development of anti-idiotypic (anti-id) antibodies 
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ence, Palo Alto, CA (USA), TiS bn 1900. ‘Spon- 
sored by Department of Energy, Washington, DC. 


Numerous instances of human 


lermined. 
studies indicate that a background level 
PCDFs is present in the 


paper i 
PCDF levels in exposed and general populations. 15 
refs., 4 figs. 


129,085 


DE91007125/GAR PC A03/MF A01 
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Introduction to dosimetry. Revision 1. 
M. L. Mendelsohn. Oct 90, 22p UCRL-JC-104810- 
Rev.1, CONF-9010249-3-Rev.1 

Contract W-7405-ENG-48 

International symposium on trends in biological dosim- 
etry, Lerici (Italy), 23-27 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


In the mode of 


urement of the subject for the purpose of 
ing treatment variables, individualizing 
mizing toxicity and maximizing therapeutic effect. In 
= mode of toxicology and biological research 

cal dosimetry is a general strategy to pursue cause 
and effect relationships — po or age and 
species, to understand and generalize mecha- 
nisms of bi , and to a and prevent 
ultimate toxic effects. of epidemiology and 


mentally and medically exposed 
identify human ee to study human toxcology, 1 to 
risk assessment, to identify unusual 


nature of human disease. 4 refs., 
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a cell genotoxicity at the glycophorin A 
R. H. Jensen, S. G. Grant, R. G. Langlois, and W. L. 
Bigbee. 28 Dec 90, 23p UCRL-JC-105937, CONF- 
9010249-4 

Contract W-7405-ENG-48, Grant CA 

International symposium on trends in biological dosim- 
etry, Lerici (Italy), 23-27 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


We have developed an assay for detecting variant 
erythrocytes that occur as a result of in vivo allele loss 
at the glycophorin A (GPA) locus on chromosome 4 in 
humans. This gene codes for an erythroid- specific cell 
surface glycoprotein, and with our assay we are able to 
detect rare variant erythrocytes that have lost expres- 
sion of one of the two GPA alleles. Two distinctly dif- 
ferent variant cell types are detected with this assay. 
One variant cell type (called N(O)) is hemizygous. Our 
assay also detects homozygous variant erythrocytes 
that have lost os ge of the GPA(M) allele and ex- 
ess the GPA(N) allele at twice the heterozygous 
evel. The results of this assay are an enumeration of 
the frequency of N(O) and NN variant cell types for 
each individual analyzed. These variant cell frequen- 
cies provide a measure of the amount of somatic cell 
genotoxicity that has occurred at the GPA locus. Such 
genotoxicity could be the result of (1) reactions of toxic 
chemicals to which the individual has been exposed, 
or (2) high energy radiation effects on erythroid precur- 
sor cells, or (3) errors in DNA replication or repair in 
these cells of the bone marrow. Thus, the GPA-based 
variant cell frequency can serve as a biodosimeter that 
indicates the amount of genotoxic exposure each indi- 
vidual has received. Because two very different kinds 
of variant cells are enumerated, different kinds of gen- 
otoxicity should be distinguishable. Results of the GPA 
somatic genotoxicity assay may also provide valuable 
sanbede for cancer-risk estimation on each individ- 
ual. 16 refs. 
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aon chamber for acute aerosol and gas inha- 

xperiments. 
M Cale jamosca, and 'C. C. Lombardi. May 90, 21p 

ENEA-RT-PAS-89-33, RT/PAS-89-33 
U.S. Sales Only. 


A nose-only exposure chamber for acute inhalation of 
aerosols and gases by small rodents was designed 
and tested for periods up to 2 h. The chamber was 
designed to supply gas or aerosols continuously to up 
to 24 animals; stagnation and rebreathing phenomena 
were avoided; the chamber was sized to allow its use 
under a laboratory hood and the selected construction 
material was to allow decontamination after the use of 
radiolabeled and reactive agents. In order to use the 
apparatus in gas toxicology test, homogeneity in space 
and time was checked by iodine 131 and ammonia 
sampling at each exposure port; the results of these 
tests and of other measurements showed the satisfac- 
tory operation of the chamber and its flexibility in inha- 
lation toxicology research. 


129,088 

N91-15674/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Biosensor for Cadmium Based on Bioconvective 
Patterns. 

D. A. Noever, and H. C. Matsos. Nov 90, 19p NAS 
1.15:103523, NASA-TM-103523 


An ‘in vitro’ method for monitoring cadmium, one of the 
most lethal bivalent heavy metals, can detect biologi- 
cally active levels. The effects of cadmium tend to con- 
centrate in protozoa far above natural levels and 
therein begin transferring through freshwater food 
chains to animals and humans. in a small sample 
volume (approximately 5 ml) the method uses the toxic 
response to the protozoa, Tetrahymena pyriformis, to 
cadmium. The assay relies on macroscopic biocon- 
vective patterns to measure the toxic response, giving 
a sensitivity better than 1 micro-g/1 and a toxicity 
threshold to 7 micro-g/1 for Cd(2 +). Cadmium hinders 
pattern formation in a dose-dependent manner. Arrest- 
ed nism growth arises from slowed division and 
mutation to non-dividing classes. Unlike previous ef- 
forts, this method can be performed in a shallow flow 
device and does not require electronic or chemical 
analyses to monitor toxicity. 
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129,089 

PB91-145656/GAR PC A10/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

poy ny and Management of Pesticide Poison- 
ings. Fourth Edition. 

D. P. Morgan. 1989, 216p EPA/540/9-88/001 

Also available from Supt. of Docs. Prepared in 


coop: 
_eration with lowa Univ., lowa City. Coll. of Medicine. 


The fourth edition of Recognition and Management of 
Pesticide Poisonings is an update and expansion of 
the 1982 third edition. The purpose of the fourth edi- 
tion is to provide health professionals with recently 
available information on the health hazards of pesti- 
cides currently in use, and current consensus recom- 
mendations for oy HY ment of poisonings and inju- 
ries caused by them. The book deals almost onlvely 
with short-term (acute) harmful effects of pesticides. 


129,090 

PB91-158469/GAR PC A10/MF A02 
Environmental Health Research and Testing, Inc., Lex- 
ington, KY. 

Final Report on the Reproductive Toxicity of 1- 
Chioro-2-Propanol (CAS No. 127-00-4) in Sprague- 


mg Rats. 

D. K. Gulati, L. H. Barnes, R. E. Chapin, and J. 
Heindel. Dec 90, 203p NTP-T0197 

Contract NO1-ES-65142 

Sponsored by National Toxicology Program, Research 
Triangle Park, NC. 


Technical grade 1-chloro-2-propanol (composed of 
approximately 75-76% 1-chloro-2-propanol and re- 
maining 2-chloro-1-propanol), administered via drink- 
ing water, was tested for its effects on fertility and re- 
production in CD Sprague-Dawley rats using the Con- 
tinuous Breeding protocol. In a 14-day Leeenter ve 
study, 1-chloro-2-propanol at 0.2 to 0.8% adversely 
fected both body weight gain and water consumption. 
The chemical treatment had no effect on fertility or any 
of the reproductive parameters including mean 
number of litters, litter size, or days to delivery. Under 
the present experimental design, it is concluded that 1- 
chloro-2-propanol does not affect fertility and repro- 
duction in FO or F1 —, but may adversely 
affect the production of morphologically normal sperm 
at maximally tolerated concentrations. 


129,091 

PB91-158477/GAR PC A09/MF A01 
Environmental Health Research and Testing, Inc., Lex- 
ington, KY. 

ee Report on the Reproductive Toxicity of 2-Hy- 


roxy: Pp (CAS No. 131-57- 
*\ in CD-1-Swiss Mice. 
D. K. Gulati, R. Mounce, R. E. Chapin, and J. 
Heindel. Dec 90, 191p NTP-T0195 
Contract NO1-ES-65142 
Sponsored by National Toxicology Program, Research 
Triangle Park, NC. 


2-Hydroxy-4-methoxybenzophenone, (HMBP), a 
common ingredient in sunscreens and tanning agents, 
was tested for its effects on fertility and reproduction in 
Swiss CD-1 mice according to the Continuous Breed- 
ing protocol. It was administered via feed. Based on 
results of a dose-finding study, 1.25, 2.5, and 5.0% (w/ 
w) were chosen to investigate effects on fertility and 
reproduction. Male and female mice were continuously 
exposed for a 7-day precohabitation and a 98-day co- 
habitation period (Task 2). Based on the results of the 
present study, it is concluded that HMBP causes sys- 
temic toxicity but has minimal effects on fertility and 
reproduction at these doses. 





129,092 

PB91-159327/GAR PC A07/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Final Report on the Developmental Toxicity of 
Diethylene Glycol (CAS No. 111-46-6) in CD-1- 
Swiss Mice. Volume 1. 

Rept. for 25 Aug-22 Dec 89. 

H. K. Bates, C. J. Price, M. C. Marr, J. J. Heindel, 
and B. A. Schwetz. 5 Dec 90, 128p 

Contract PHS-N01-ES-95255 

See also Volume 2, PB91-159335. Sponsored by Na- 
> Toxicology Program, Research Triangle Park, 


The study was conducted to assess the potential for 
orally administered diethylene glycol (DEG) to cause 
developmental toxicity. The oral route of administra- 


tion corresponds to the most hazardous potential 
human route of exposure to DEG. The CD-1 mouse 
was selected as the test animal for the study based on 
evidence for DEG-induced teratogenicity in the CD-1 
mouse reported by the National Toxi Program in 
a continuous breeding study, as well as paucity of 
developmental toxicity data. No effects of DEG were 
observed on pre- or post-implantation loss. The mean 
fetal body weight per dose group on GD 17 was asso- 
ciated with a significant decreasing linear trend (99%, 
96%, and 85% of control from the low to high dose) 
and mean fetal body weight was significantly de- 
creased in the high-dose group (0.865 g) when com- 
pared to control st .012 g). Examination of the fetuses 
for external, visceral and skeletal malformations did 
not reveal any significant effects between dose 
groups. The decrease in fetal body weight indicated 
developmental toxicity at the 10,000 mgkg/day expo- 
sure level of DEG. 


129,093 

PB91-159335/GAR PC A13/MF A02 

Research Triangle Inst., Pew n:s 1 Triangle Park, NC. 

Final eer on the Developmental ag % of 
Diethylene Glycol (CAS No. 111-46-6) in CD-1- 

Swiss Mice. La tory Supplement, Volume 2. 


Rept. for 25 Aug-22 Dec 89. 

H. K. Bates, C. J. Price, M. C. Marr, J. J. Heindel, 
and B. A. Schwetz. 5 Dec 90, 294p 

Contract PHS-N01-ES-95255 

See also Volume 1, PB91-159327. Sponsored by Na- 
_ Toxicology Program, Research Triangle Park, 


A study protocol and amendments are presented for 
determination of the developmental toxicity of diethy- 
lene glycol in drinking water to CD-1 mice on gesta- 
tional days 6 through 15. The protocol provides the 
laboratory work flow chart, and several National Toxi- 
cology Program analytical reports from 1983 to 1989. 
Also included are analytical reports from the Research 
Triangle Institute in 1989; among the areas included in 
these reports are quality assurance and the analysis of 
dosage formulations for verification of diethylene 
glycol concentrations. Finally, pathological procedures 
are described, as well as information on personnel and 
records storage. 


General 


129,094 

DE91004876/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 

Bile salt surfactants in micellar electrokinetic cap- 
illary chromatography: Application to hydrophobic 
molecule separations. 

R. O. Cole, M. J. Sepaniak, W. L. Hinze, J. Gorse, 
and K. Oldiges. 1990, 34p DOE/ER/13613-30 
Contract FG05-86ER13613 

Sponsored by Department of Energy, Washington, DC. 


Bile Salt surfactants are used in the micellar electro- 
kinetic capillary chromatography (MECC) separation of 
various hydrophobic compounds. The use of methanol 
in the mobile phase allows the separation of previously 
intractable compounds including polyaromatic hydro- 
carbons. The effects of methanol on critical micelle 
concentration is investigated for sodium dodecyl sul- 
fate (SDS) and the bile salt sodium cholate. It is deter- 
mined that the unique structure of the bile salt micelle 
is much more tolerant to the addition of organic sol- 
vents than SDS, thereby increasing the scope of appli- 
cations of MECC to include hydrophobic compounds. 
30 refs., 9 figs. 


129,095 

DE91004884/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Capillary electrokinetic separations: Influence of 
mobile phase composition on performance. 

M. J. Sepaniak, D. F. Swaile, A. C. Powell, and R. O. 
Cole. 1990, 20p DOE/ER/13613-24 

Contract FG05-86ER13613 

Sponsored by Department of Energy, Washington, DC. 


The composition of the mobile phase employed in cap- 
illary zone electrophoresis and the related technique, 
micellar electrokinetic capillary chromatography, is an 
important factor in determining separation perform- 
ance. The influences of ionic salt, surfactant, and or- 





ew mobile phase additives on separation ef- 
, retention, and elution er are discussed 
and demonstrated. 23 refs., 2 figs., 2 


Tennessee Univ., Knoxville. Dept. of Che 


129,096 
DE91004887/GAR PC A03/MF A01 
mistry. 
Capillary liquid 
mass 


. Sepaniak, and K. D. Cook. 1990, 23p DOE/ 
ER/13613-19 
Contract FG05-86ER13613 
Sponsored by Department of Energy, Washington, DC. 


The DOE-supported research performed during the 
year has mainly focused on investigating and 
minimizing three problems that limit the practical utility 
of these capillary electrokinetic separation techniques 
in chemical analysis. (1) A are hindered by 
poor reproducibility. This is largely a result of compli- 
cated and irreproducible capillary ———— interac- 
tions that often result in adsorption and mobility 
changes. (2) While the (micellar electrokinetic capillary 
chromatography) = technique permits the sepa- 
rations of neutral solut ‘ophobic compounds are 
difficult to separate one. ‘manipulation of capacity fac- 
tors (k’s) is critically important. (3) The very small 
solute band volumes require that on-column detection 
be performed (usually optical detection) and this seri- 
ously limits detectability. In addition to these projects, 
the electrokinetic equivalent of affinity chromatogra- 
phy and development of remote fiber-optic sensors to 
measure chemical carcinogens and other compounds 
have been investigated. 5 refs., 2 figs. 


129,097 

PB91-160812/GAR PC AO5/MF A01 
National Institutes of Health, Bethesda, MD. Div. of 
Computer von ee Technology. 

Annual Report 1989: Division of Computer Re- 
—- and Bo Ban National institutes of 
1991, 97p 


The document is the 1989 Annual Report for the Divi- 
sion of Computer Research and Technology (DCRT). 
DCRT has primary responsibility for incorporating the 
power of modern computers into the biomedical pro- 

rams and administrative procedures of the National 

nstitutes of Health (NIH). DCRT serves as a scientific 
and technological resource for other parts of the 
Public Health Service, and for other Federal Organiza- 
tions with biomedical and statistical computing needs. 
DCRT programs focus on three primary activities: con- 
ducting research, developing computer systems, and 
providing computer facilities. 
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129,098 

AD-A229 335/5/GAR PC A03/MF A01 

a. Inst. of Tech., Lexington. Lincoln Lab. 
Air Defense of the United States: Strategic Mis- 

sions and Modern Technology. 

W. P. Delaney. 1990, 32p JA-6339, ESD-TR-90-109, 

Contract F19628-90-C-0002 

Pub. in International Security, v15 n1 p181-211 1990. 


Strategic air defense of the United States was a high- 
interest topic in the 1950s and early 1960s. The con- 
cern was Soviet intercontinental bombers, and the 
United States had a substantial national air defense 
— But by the mid-60s, any concern of attack by 

raft was eclipsed by the threat of intercontinental 
ballistic missiles. The lack of a means to effectively 
defend against these missiles caused a conscious de- 
cline in our air defense capability. The Strategic De- 
fense Initiative (SDI) in 1983 caused a resurgence of 
interest and controversy about national ballistic missile 
defense. A ie product of this national debate has been 
some rekindling of interest in the companion problem 
of strategic air defense. Keywords: Strategic bombing, 


MILITARY SCIENCES 


Chemical, Biological, & Radiological Warfare 


Strategic defense initiative, USSR, United States, Anti- 
missile defense system, Reprints. (rwj) 


129,099 


AD-A229 649/9/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, ae ow VA. 

I chomotor and Spatial Abilities 
in Simulated Ar Engagements. 

Final rept. Oct 88-Sep 90. 

|. F. Gast, and D. M. Johnson. Sep 90, 41p Rept no. 
ARI-TR-912 


This report documents research performed to evaluate 
the feasibility of using spatial and psychomotor tests 
developed for Project A for predicting + ey, ose 
aerial targets by two Air Defense Military 

Specialties. Data were collected from 26 16P (Chapar- 
ral) personnei and 75 feats acd personnel in their 
last week of advanced i training at Fort Bliss. 
Predictor tests were administered nearly concurrently 
with criterion data collection in the Realistic Air De- 
fense oy remo Pere (RADES). No relationship 
was found between spatial or psychomotor abilities 
and engagement performance. Possible explanations 
were discussed for the negative results including limi- 
tations in sample size and limitations in experimental 
control necessitated by the need to provide a realistic 
simulation environment.(emk) 


129,100 


N91-15737/0/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 


foe Aerospace Establishment, Farnborough (Eng- 


Modelling of Land Based Air Defence Systems in 
Research and Procurement Support. 

K. A. Hurst, and S. Flynn. cAug 90, 11p 

In AGARD, Computer Aided System Design and Simu- 
lation 11 p. 


The ADVOCATE (Air Defence Verification of Options 
by Computer Analysis of Target Engagements) land 
based air defence simulation program is described. 
The key features of the simulation program are given 
together with a description of how weapon systems 
and threats are modeled. The way in which ADVO- 
CATE is used is discussed and several weaknesses 
and strengths are identified as well as key program en- 
hancements presently under way. The role of ADVO- 
CATE as part of a wider weapon assessment process 
is also given some consideration throughout. 


129,101 


N91-15740/4/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 


Contraves G.m.b.H., Stockach (Germany, F.R.). 
Application of Modelling and Signal Processing in 
Air Defence. 

N. M. Vepa, and W. Kreuzer. cAug 90, 21p 

in AGARD, Computer Aided System Design and Simu- 
lation 21 p. 


Modeling plays an important role in improving the per- 
formance of air defence systems. Simple and effective 
models that match the real world are necessary, to 
process sensor — and to estimate/predict flight 
path trajectories of air targets in real time, to the accu- 
racy needed by the air defence fire control systems. 
The scope in air defence consists of modeling of sen- 
sors and effectors, noise and errors of sensors, flight 
path profiles of targets, target noise, and ballistics. 
Models and actual measurements form the basis for 
fire control algorithms design. Based on the experi- 
ence gained in the development of a number of air de- 
Fe systems, the techniques are described of model- 

ing and sensor signal processing in real time. Critical 
pa Fs that will be faced in land based, land vehicle 
mounted and ship based air defence systems are 
pointed out. Modeling of target and target ma- 
neuvers is discussed. Methods of using modeling and 
stochastic optimal estimation techniques to estimate 
and predict target flight trajectory in real time are ex- 
plained. A novel concept for an integrated sensor 
(WHISS) is briefly described. Use of multisensor data 
panne and results of multisensor synergism are pre- 
sent 


129,104 


Antimissile Defense Systems 


Space Center, "MS 39529-5004. No copies furnished 
by DTIC/NTIS. 


The effects of small-scale fluctuations in the oceanic 
thermodynami 


acoustic detection, active. (kr) 
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AD-A229 414/8/GAR PC A99/MF E09 
Chemical Research, ae on comer F and Engineering 
Center, Aberdeen Ground, MD. 


Proving 
of the U.S. Chemical R 
Proceedings pow —~ esearch, 
Conference on Research Held 


Final rept. 
J. D. Williams. Aug 90, 1038p Rept no. CRDEC-SP- 
024 


In this report, 113 papers presented at the 1989 Scien- 
tific Conf chemical Defense Research are in- 
cluded under the heading of Decontamination, Detec- 
tion, Protection, Computational Chemistry, Fluid Dy- 
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MILITARY SCIENCES 


Chemical, Biological, & Radiological Warfare 


namics, Toxicology, Materials, Biotechnology, and 
Synthesis and Properties. In addition, papers are in- 
cluded for posters of each subject. (ttl) 


129,105 
AD-A229 531/9/GAR PC A05/MF A01 
Office of Naval Research, London eyes. 
ame po tional Criteria for Chemical Agent VX. 

inal rept. 
R. A. Faust, and D. M. Opresko. Sep 88, 97p Rept 
no. ORNL-6442 


The U.S. Army has stockpiles of chemical agents that 
are or will be epee: gee nenpeneh among these 
is the chemica! agent Military and civilian munition 
personnel involved in the demilitarization of VX will be 
potentially at risk from accidental exposures. In order 
to ensure the safety of these workers, the current 
standards must be reevaluated in light of the most 
recent toxicological data, using the most appropriate 
methodology for determining maximum safe exposure 
limits. In this report, toxicological data for VX are re- 
viewed to determine the most se gee toxicological 
effects for defining minimum and no-effect levels; the 
basis for the current occupational standard is dis- 
cussed; and a standard for VX is derived from both 
human and animal data correlating VX exposure to the 
inhibition of erythrocyte acetyicholinesterase. Key- 
words: Chemical agent VX, Occupational criteria, Toxi- 
cology. (JS) 


129,106 

AD-A229 645/7/GAR PC A04/MF A01 
SRI International, Menlo Park, CA. 

Design of an Adapter for Air Outlet Filter on the 
M431 Chemical Agent Detector. 

Final rept. Sep 87-May 88. 

L. S. Guliman, and T. ». Low. Aug 90, 66p CRDEC- 


CR-066, 
Contract DAAA15-87-D-0019 


An adapter has been developed to allow an air filter to 
be easily attached and removed from the exhaust port 
of the M43A1 Chemical Agent Detector. The adapter is 
to replace a threaded coupling presently in use, pro- 
vide reliable filter retention, and ease of attachment 
and removal. The adapter was designed for low-cost 
production in quantities of 100,000. Three design alter- 
natives are presented. Production, testing, and evalua- 
tion of each design is described. An ultrasonically as- 
sembled two-part design with an internal Nitrile )-ring is 
selected. The components are injection molded of 
Acetal Resin. oo Chemical agent detector, 
Adapter design. (JS) 


129,107 

AD-A229 663/0/GAR PC A03/MF A01 
Chemical Research, pers and Engineering 
Center, Aberdeen ) Proving Ground, M 


oo of Mustard. 
Final rept. Oct 86-Oct 8 


Y.C. vre 1. Sakaties, W. T. Beaudry, and J. 
R. Ward. 90, 29p Rept no. CRDEC-TR-216 


The hydrolysis rate of 0.1-0.2M mustard (typical field 
decontamination concentrations) is inhibited by tw 
processes: (1) the recombination of the chloride ion 
with the ethylenesulfonium ion to form mustard, known 
as the return step; and (2) the formation of stable and 
unreactive dimeric sulfonium chloride salts (reaction 
between thiodiglycol and ethylenesulfonium ions). The 
above inhibitions can be completely eliminated by 
adding a large amount of a competitive nucleophile to 
the reaction mixture. The hydrolysis rate can thus be 
increased to a first-order rate that is controlled by the 
solvent polarity only. In this study, the nucleophile-as- 
sisted hydrolysis rates were measured by nuclear 
magnetic resonance techniques in a 50 vol % acetone 
solution and in a microemulsion system. The competi- 
tion rates of nucleophiles and chloride ion with water 
for reaction with the ethylenesulfonium ion are also 
discussed. Keywords: Hydrolysis, Chloride, Mustard, 
Competition factor, Ethylenesulfonium ion, Dimer, Nu- 
cleophile, Sulfonium chloride, Inhibition. (js) 
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AD-A229 297/7/GAR 


184 VOL. 91, No. 11 


PC A11/MF A02 


—— ee Research Lab. (Army), 
mpaign, IL. 
HQ-IFS Maintenance Resource Prediction Model 


(MRPM) User’s Manual. 
Final rept. 
ga E. S. Neely, and R. Neathammer. Oct 90, 


Maintenance Resource Prediction Models (MRPMs) 
are a set of models that run on various computer sys- 
tems to assist Ai managers in planning and pro- 
— maintenance resources, based on the an- 
ticipated resource requirements of actual installation 
facilities, for prediction periods of 1 to 10 years. There 
are three of MRPM systems: (1) Headquarters - 
(MAGOM), facilities (HQ-IFS), (2) Major Command 
iM), and (3) Installation Research systems. This 
user’s manual covers the HQ-IFS MRPM system, and 
describes system operations at the Army, MACOM, 
and Reporting Installation levels. Separate sections 
explains the application of the HQ-IFS MRPM to each 
level, through step-by-step description and screen il- 
lustration of each program function. The HQ-IFS main- 
frame host computer can be accessed a DOS- 
based, personal computer system through the use of 
terminal emulation software. Maintenance Resource 
Prediction Models (MRPMs) are a set of models that 
run on various computer systems to assist Army man- 
agers to plan and program maintenance resources, 
on the anticipated resource requirements of 
actual installation facilities, for prediction periods of 1 
to 10 years. Keywords: Headquarters, Integrated facili- 
ties system, Maintenance, Resource prediction, User 
manuals. (js) 


129,109 

AD-A229 304/1/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Study to Evaluate the Syllabus of nee for the 
Royal og Air Force Navigator Course. 
Master’s 

aa Fogg. Sep 90, 116p Rept no. AFIT/GLM/LSR/ 


This thesis addresses a need for an independent eval- 
uation of the RAAF Navigator Course which was ex- 
pressed by staff officers in Air Force Office in March 
1989. The study first reviewed the literature on educa- 
tion and training with emphasis on a theory and 
the design of instructional systems. The Instructional 
Systems Development (ISD) process, used by the 
USAF for the design of training courses, was found to 
be compatible with RAAF training policy and was 
therefore selected as a basis for the evaluation. Occu- 
pational Analysis data from a 1988 study of the RAAF 
Navigator Category, and the content and theoretical 
construct of the syllabus of training for the RAAF Navi- 
| ae Course were then analysed on the basis of a 
our-step process based on the ISD model. Overall, 
the course was found to meet its aim: graduates capa- 
ble of performing the basic duties of a junior commis- 
sioned navigator in the RAAF. However, some theoret- 
ical shortcomings in the syllabus, and therefore the 
course, were identified and recommendations based 
on these findings were proposed. Keywords: Australia, 
Air force training, Navigation, Theses. (RWJ) 


129,110 

AD-A229 312/4/GAR PC A04/MF A01 
Akman Associates, Inc., Silver Spring, MD. 

Prototype Specifications for an Automated Posi- 
tion Data Analysis Job Aid. 

Interim rept. Dec 89-Feb 90 

D. Haught, and A. Akman. Oct 90, 72p ARI-RN-91- 


05, 
Contract DAHC35-89-D-0028 


Position data analysis activities are among the most 
difficult activities ——_ during operations-based 
MOS restructing. This report documents the proto 
specifications for a position data analysis job aid. 
= aid is a personal computer-based system that can 
used to support the assessment of MOS environ- 
mental, structural, and mes ee data during the po- 
sition data analysis process. findings of this report 
can be used to create prototype software. Keywords: 
Army personnel proponents, Military occupational spe- 
cialty (MOS), Career management field (CME), Proto- 
software specifications, MOS analysis job aid, 
AT-JA. (sdw) 


129,111 
AD-A229 314/0/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 


Cargo Movement a System (CMOS) Ship- 
Fechrical Analy: 
ony rept. 


Oct 90, 8p 
Contract F11624-88-D-0001 


The purpose of this Technical Report is to provide an 
assessment of various shipping labels for use by 
CMOS. Attachment 1 of this report is a detailed specifi- 
cation for a military beh ly ree which is compatible 
uk) Kyocera Printer, Model F-2010. Keywords: 
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AD-A229 334/8/GAR 
Naval Air Devel 
face iors gph 


PC A99/MF A04 
ment Center, Warminster, PA. Sur- 
esearch Lab. 

srecnene the Tri-Service Conference on 
Corrosion Held in Atlantic City, New Jersey on 17- 
19 October 1989. 

V.S.A ala. 19 Oct 89, 645p Rept no. NADC- 
SIRLAB-1089 


The purpose of this conference is to develop new di- 
rections, and highlight the awareness that the prob- 
lems of corrosion in the military are far from over. 
There is a serious need for new approaches, methods 
and products for our aging weapon systems. Concepts 
like smart coatings, materials with artificial intelligence, 
sensors and electric field or electronic barriers for cor- 
rosion protection will become the technology of tomor- 
row. The paper published in this proceeding cover a 
wide variety of topics such as ba pow and inorganic 
coatings, inhibitors, environmental assisted cracking, 
new materials, electronics and EMI corrosion, meas- 
urement techniques, sensors and corrosion monitors, 
tribology, failure analysis, lessons learned, and others 
of general interest. Keywords: Corrosion inhibition/re- 
sistance; Organic/ceramic coatings; Mili aircraft/ 
airframes; Military equipment/finishes; rrosion/ 
symposia; Gun barrels; Aerospace systems/survivabil- 
ity; Metal coatings; Plating/naval vessels; Tribology; 
Corrosion resistant alloys; Hydrogen embrittlement; 
Superalloys; High temperature; Gas turbines; Stress 
corrosion; Avionics; Monitoring/monitors; Electromag- 
netic interference/pulses. (EDC) 


129,113 

AD-A229 336/3/GAR 

National Defense Univ., Washington, DC. 
Resource Management in Peace and War. 
L. C. Seelig. 1990, 113p 

Availability: Superintendent of Documents, GPO, 
Washington, DC 20402. PC $3.00. Microfiche fur- 
nished to DTIC and NTIS users. 


No abstract available. 
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AD-A229 337/1/GAR PC A03/MF A01 
Office of the Chief of Naval Research, Arlington, VA. 
Department of the Navy Exploratory Development 
(6.2) Investment Strategy. 

P. A. Selwyn, G. R. Spalding, and F. M. Lev. Jul 90, 
24p 


This document presents the Department of the Navy 
(DON) Exploratory Development (6.2) Investment 
Strategy, which establishes the focus and major 
thrusts of the 6.2 Program. The Navy’s investment 
strategy for its exploratory development activities is 
derived from a national security strategy that man- 
dates continued fulfillment of U.S. responsibilities in 
both Europe and Asia. In addition, the changing world 
environment will increase our responsibilities with re- 
spect to Third World nations. Successful implementa- 
tion of U.S. strategy presumes that our naval forces 
will maintain technical superiority in their weaponry 
and platforms. As such, our warfighting strategy is 
achievable only if our nation maintains its current tech- 
nological leadership. The Soviet Union’s quantitative 
— and qualitative advances in space, subma- 
rine warfare, oniee missiles, and electronic warfare 
are tangible evidence that our ability to maintain a 
pases ps edge clearly is being challenged. Prolif- 
eration of high technology will continue to expand on 
the world arms market and will become prevalent in 
the Third World. Therefore, the requirement to main- 
tain technological superiority remains absolutely es- 
sential. Keywords: Navy, Naval planning, Naval logis- 

tics, Logistics management, USSR, Tables (data). (rwj) 
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Hain Taylor Research Center, Bethesda, M' 
of the Air Force Content Data Model 
on IL-STD-1388-2B. 
Ay. rept. Jan-Sep 90. 
R. Chen. Oct 90, 209p Rept no. DTRC-90/034 


The Air Force is developing a omione & for manag- 
ing technical information concerned with weapon 
system maintenance and operation. Their aim is to 
ensure that this technical maintenance information is 
up-to-date, accurate, readily accessible, and in 
to-use digital form. The Army is lead service in imple- 
menting the MIL-STD-1388 standard. The implemen- 
tation of this standard will provide an integrated data 
base consisting of source data upon which technical 
maintenance information is based and supported. The 
benefits of intergrating these two closely related data 
bases are considerable. This report first evaluates 
these two independently developed data bases and 
then proposes an integration strategy. 
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AD-A229 415/5/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics 

Inv tion into the Relationship between Stra- 
tegic ision Making and the nizational 
Structure of Major United States Air Force Logis- 
tics Organizations. 

Master's thesis. 

W. A. Munyer. Sep 90, 149p Rept no. AFIT/GLM/ 
LSM/90S-38 


This research investigated the relationship between 
the organizational structure and strategic decision 
making process of major USAF logistics organizations. 
The change in aircraft maintenance concept was the 
context for the investigation. The research methodolo- 
gy was based on a model in the literature. Data collec- 
tion was done using a mail survey to senior USAF lo- 
gisticians. The survey data centralization and formal 
integration--an two decision making factors--rationality 
and assertiveness. The factors and variables were 
tested in correlation and regression analyses. The 
models that best explained the variance were used to 
test the hypotheses. The results indicated structure 
and decision making are related. The structural dimen- 
sions of formalization and integration correlated with 
the decision making attributes of rationality and asser- 
tiveness. The centralization dimension appeared to be 
influenced by external factors. USAF logistics organi- 
zations were shown to use liaison devices to a greater 
extent the respondents in the base model. Air Force 
logistics organizations also tend to take a proactive 
stance and use bargaining in its decision making. Key- 
words: Decision making; Organizational behavior; Or- 
a nization management; Aircraft maintenance, 
heses. (SDW) 
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AD-A229 418/9/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Analysis of the Air Force Government ted 
Civil Engineering Supply Store Logistic System: 
How Can It Be improved. 

Master's thesis. 

R. Davis. Sep 90, 126p Rept no. AFIT/GEM/LSM- 


This thesis researched ways to improve the timeliness 
and consistency of CE logistics and methods to reduce 
inventory holding costs. The study focused on the 
Base Contracting local purchase channels used by the 
Government Operated Civil Engineering Supply Store 
(GOCESS) —- system throughout the Air Force. 
The results indicate that the average response time for 
GOCESS systems is 18.6 days with a standard devi- 
ation of 14.6 days. The high standard deviation in rela- 
tion to the average response time indicates local pur- 
chase channels are difficult to control. The overall lo- 
gistics efficiency was 4.2%. This indicates the materi- 
als ordered through Base Contracting are not received 
by the date required 95.8% of the time. Annual ware- 
housing holding costs to CE are approximately $15.5 
million. Material Requirements Planning (MRP) is a 
method that may reduce those warehousing costs. 
The emphasis of MRP is to minimize inventory by ar- 
ranging for the delivery of the exact amounts of materi- 
als from vendors as required in manufacturing. An 
expert panel was formed with experts from each major 
command to derive a method to implement MRP into 
CE logistics. No consensus was achieved. However, 
the process introduced MRP to the logistics experts in 

each major command. Keywords: Logistics, Logistics 
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AD-A229 419/7/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
be me of Systems and Logistics 

of Terms in Support of 


the 
Master’s thesis. 
W. re Hauf. Sep 90, 79p Rept no. AFIT/GCM/LSP- 


This theses studied the advancement of professional- 
ism within the contracting work force and established a 
baseline of contracting terms that, when — will 
form a di of contracting termir 

ae ee eee 

tute of Technology and Naval P. 

identify and define those terms to 

initial publication of a 

tract Management Association. This study had two 
main objectives: first, to examine how further develop- 
ing the contracting body of knowledge will enhance 
the professionalism of the contracting discipline and 
work force; and second, to compile a master listing of 
candidate terms to be defined by associated research 
leading to the eventual publication of a dictionary. A 
master listing of terms, built using the comments and 
recommendations of selected experts in the contract- 
ing and education fields is the main product of this re- 
search effort. (kr) 
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AD-A229 422/1/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Study of Vehicle Transportation Requirements for 
Hospitals at the Corps Level. 

Master’s thesis. 

J. W. Ross. Sep 90, 126p Rept no. AFIT/GLM/LSM/ 
90S-46 


This thesis examines ground vehicle transportation re- 
quirements for the three significant hospitals in support 
of the ed Corps. A computer assisted Decision 
Support System was developed to calculate the rela- 
tionship between vehicle transportation requirements 
and assets (requires DBasell! +). Under MEDFORCE 
2000 doctrine, these hospitals are the Combat Support 
Hospital (CSH), Field Ae age (FLD), and Mobile Army 
Surgical Hospital (MASH). Doctrine requires these 
hospitals to contain internal (organic) transportation 
assets to lift a percentage of their equipment and per- 
sonnel in a single lift (MASH-100%, CSH-35%, FLD- 
20%). Unit structure developers (Table of Organization 
and Equipment) have not provided sufficient vehicles 
to transport two of the three units at the required level 
of mobility. Capabilities based on thesis research are: 
MASH-43%, CSH-24%, FLD-25%. Research was 
based on publicly available information from commer- 
cial and US Government sources. Historical study of 
field medical care was conducted with emphasis on 
Korea and Vietnam. Study was made of current doc- 
trines governing US military ground forces in general 
and combat service support ly; emphasis on 
Corps area hospitals. Official sources were used to 
quantify the transportation capabilities and require- 
ments. Keywords: Corps level organization, Mobility, 
Military transportation, Hospitals, Land transportation, 
Combat support, Theses. 
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AD-A229 423/9/GAR PC AO7/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 
Automating Establishment Management for the 
RAAF Motor —* Fleet: A Microcomputer Da- 
tabase ication. 

Master’s thesis. 

R. T. Quirk. Sep 90, 146p Rept no. AFIT/GLM/LSM/ 
90S-44 


The purpose of this thesis was to research the require- 
ments for, and develop, a microcomputer based data- 
base application to automate establishment manage- 
ment of the Royal Australian Air Force (RAAF) motor 
— (MT) fleet at the Directorate of Movement 
ransport Air np (DMOVT-AF). This application 

was assessed as the priority module for development 
by DMOVT-AF as part of a larger management infor- 
mation system (MIS) for RAAF MT assets. This re- 
search selected systems analysis tools and the most 
appropriate software, determined user requirements, 
developed, evaluated, and validated a prototype 
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es Po me anawe etna Savane 
Transport Establishment — Information 
(ESTAB), ssi car eaeaeniate, bapelitee olietiatin 
and accuracy at DMOVT-AF. ee 
ate on IBM compatible 

with Australian 


information systems, 
Systems, microcomputers, trans- 
portation, computer programing. (KR) 
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AD-A229 425/4/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and 


M. Yall allourakis. Sep 90, 150p Rept no. AFIT/ 
GCA/LSM 208-10 
The Air Force forecasts the costs of new weapons 


system of 79 rules to assist analysts in 
models. ee ee 


Period and Worid War li. Volume 2. The interwar 
Period. 


A. Millett, and W. Murray. Apr 86, 525p 
See also Volume 3, AD-A229 439. 


No abstract available. 
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AD-A229 459/3/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
for the Air Force’s Electronic 
Cost Analysis. 


J. ~~ Landino. Sep 90, 89p Rept no. AFIT/GCA/LSY/ 
90S-3 


This study’s purpose was to identify the lowest cost 
aircraft staging base(s) for the Air Force’s proposed 
lectronic it Test Capability (ECTC). The ICTC 
will be an electronic simulation of a Soviet integrated 
air defense sector. If constructed, the ECTC would be 
located at the Utah Test and Training Range. A litera- 
ture review revealed that there has been a need for a 
test capability like the ECTC since the Vietnam War 
era. To find the lowest cost aircraft staging peer 

feat ay: nag nd ay teat lor 
the sponsoring ee the Air Force tional Test 
and Evaluation ler (AFOTEC). The CA evaluated 
six alternatives that were identified by 
AFOTEC. Two significant portions of the CA were to 
aircraft mission workload projected for the 25 year life 
cycle. The CA revealed that the lowest cost staging 
option was to stage aircraft operations from their home 
bases instead of constructing a new or modifying an 
existing base. Keywords: Cost analysis, Economic 
analysis, Test and evaluation, Test facilities, Oper- 
ational effectiveness, Theses. (SDW) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
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Methods for Teaching Human 
eon Ilisley. tee 00, 157p Rept no. AFIT/GLM/LSR/ 


This study identifies the most effective training meth- 
ods for teaching a set of human skills to Air Force 
supply officers. goal is to improve the perform- 
ance of supply officers so they many function effec- 
tively as Chiefs of Supply. Members of the American 
Society of Training and Development and the National 
iety of Performance and Instruction were surveyed 

to collect data. Eleven training methods served as the 
bases for this study: behavior modeling, classroom 
lecture, computer based training, correspondence 
course, on-the-job training, mentoring, simulation exer- 
cise, seminar/workshop, video tape, and wilderness 
experiences. Eleven human skills used in the study: 
acting consistently, communication a shared under- 
ing, emphasizing performance, enthusiasm, fore- 
sight, inspiring subordinates, introspection, perform- 
ance communication, planning and organizing, provid- 
= — and recognition, and setting 9 goals. he most 
e training methods were identified for training 

each specific human skill. The mentoring training 
method was ju the most effective method for 


teaching a majority of the skills. Keywords: Training, 

Teaching methods, Mana: — training, Air Force 

— Human skills, 
) 


lanagement development. 
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AD-A229 461/9/GAR PC A12/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Computer-Based Instruction within Transportation 
Mobility Training. 

Master's thesis. 

M. A. Higginbotham. Sep 90, 266p Rept no. AFIT/ 
GLM/LSM/90S-24 


Computer-based instruction (CBI) was compared with 
instructor -led training using a pretest/posttest experi- 
mental design. The purpose was to demonstrate 
whether CBI was more effective that instructor-led for 
teaching transportation mobility. Lesson content was 
based on the Air Passenger Terminal (APT) function of 
transportation mobility. Results of the experiment indi- 
cated there was no statistical difference (alpha = .05) 
between the two methods. An attitudinal survey admin- 
istered to the CBI sample group indicated that partici- 
pants felt CBI would be useful in supplementing in- 
structors but not totally eliminating them. Demographic 
information revealed that survey results were inde- 
pendent of the number of years of computer usage 
and years of mobility experience. Keywords: 
Theses.(KR) 
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AD-A229 463/5/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Idi tion, Selection, and Training of Head- 
quarters Air Force Logistics Command Acquisition 
Program Managers. 

Master’s thesis. 

F. A. Rupp. Sep 90, 167p Rept no. AFIT/GLM/LSY/ 
90S-47 


This study investigated the identification, selection, 
and training process for Headquarters Air Force Logis- 
tics Command (HQ AFLC) acquisition program manag- 
ers. The acquisition program managers of interest 
were located in HQ AFLC’s Logistics Management 
Systems Center (LMSC). A literature search revealed 
these program managers are subject to several pro- 
gram management philosophies and policies. LMSC 
program managers were surveyed concerning thir 
formal education, training, and job experience, and 
were asked about the perceived importance of exper- 
tise in certain program management functional areas. 
LMSC pomen managers were also asked about the 
current LMSC —. manager identification and se- 
lection process veral senior AFLC leaders were 
then interviewed and asked about the need require- 
ments for these program managers; and the program 
manager identification and selection process. The 
present process appears to be working well, but there 
is a need to provide formal training prior to program 
managers assuming their program management re- 
sponsibilities. Acquisition professional career develop- 
ment initiatives identification, selection, and training 
process. Keywords: Acquisition, Program manager, 
System management, Training, Acquisition profession- 
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AD-A229 466/8/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Analysis of the Effects Housing Improvements 
Have on the Retention of Air Force Personnel. 
Master's thesis. 

a Foy Sep 90, 118p Rept no. AFIT/GEM/ 


Budget constraints, pressure to reduce the military, 
and need to keep quality people on active duty make it 
more important to determine factors which influence 
the military member to remain on active duty. Military 
Family Housing (MFH) has long been considered one 
of the benefits of being in the Armed Forces. Senior 
military leadership believes that MFH has a direct 
effect on career decisions of military personnel. The 
purpose of this thesis was to statistically tie an individ- 
ual’s desire to remain on active duty with his/her hous- 
ing satisfaction. A survey instrument was developed 
and distributed to Air Force members eligible to reside 
in MFH. The results were analyzed using correlations 
and regressions. Both the military member’s satisfac- 
tion level and the spouse’s satisfaction level were 
linked to the member’s intent to remain on active duty. 
Several factors were identified as contributing to hous- 
ing satisfaction. They include: size of bedrooms, con- 
venience to base/duty station, size of residence, ap- 
pearance of neighborhood, personal safety and securi- 
ty, external appearance of residence, quality of main- 
tenance and repair, air conditioning system, availability 
of child care services and facilities, purity of water 
source, and convenience to major medical facilities. 
Keywords: Housing, Family, Spouse, Military family 
housing, Air Force personnel, Military personnel, Satis- 
faction, Retention, Air Force personnel, Theses. 
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AD-A229 476/7/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. Operations 
Research and Economic Analysis Office. 
Transportation Cost Analysis for EDDS Vendor 
Consolidation, Jacksonville, Florida. 

Final rept. 

C. F. Meyers. Nov 90, 15p Rept no. DLA-91-P00116 


Vendor consolidation under the Enhanced Defense 
Logistics Agency Distribution System (EDDS) is the 
method of collecting small less-than-truckload (LTL) 
shipments from commercial vendors at or near origin 
and combining shipments to build larger LTL or truck- 
load (TL) shipments for movement to the DLA supply 
depots for replenishment of inventory. Savings in 
transportation dollars are expected to accrue based on 
the difference in the cost of shipping many small LTL 
shipments for movement to the depots at lower 
volume prices. The rote should eventually be 
caeet on the DLA in the form of lower item prices. 
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AD-A229 497/3/GAR PC A06/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Effect of the Commercial e Launch Act on De- 

rtment of Defense Contract Administration. 

jaster’s thesis. 

a9 Hale. Sep 90, 114p Rept no. AFIT/GCM/LSP/ 

90S-3 


This study analyzes the Commercial Space Launch 
Act and the effect of the Act on Department of De- 
fense contract administration. The Act is commercial 
space launch industry. The literature review provides a 
comprehensive overview of the Act, the current envi- 
ronment of space commercialization, and the future of 
the space launch industry. The method of acquiring the 
necessary data used in the study was the telephone 
interview. Commanders of department of Defense 
contract administration units were surveyed to deter- 
mine their knowledge and awareness of the Act. The 
study found iiat the Act was being administered ade- 
quately at those locations which reported involvement; 
however, there were serious problems in the adminis- 
trative guidance on the Act and the process of reim- 
bursement for government provided contract adminis- 
trative services. The study makes numerous recom- 
mendations for improvement to include: rewriting the 
current Act guidance and forming a focal point for 
commercial space within the newly formed Defense 
Contract Management Command. Keywords: Contract 
administration, Department of Defense, Space 
launched, Commerce, Theses. (rwj) 
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AD-A229 498/1/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Investigation of the Stability of the Cost Perform- 
ance Index. 

Master’s thesis. 

K. a Sep 90, 86p Rept no. AFIT/GCA/LSY/ 
90: 


This study examines the stability of the Cost Perform- 
ance Index (CPI). The CPI is and indicator of the cost 
performance efficiency achieved on a contract and is 
used to analyze cost performance on defense con- 
tracts. It has long been asserted that the index does 
not change by more than 10 percent after a contract is 
50 percent complete, but an exhaustive literature 
search did not locate any empirical work that supports 
this assertion. Knowing that the CPI is stable is impor- 
tant because it indicates that a contractor has a 
healthy management system, it increases the reliability 
placed in the contractor’s planning process, it gives 
confidence in our Estimate at Completion computa- 
tions, and if a contractor is overrunning his budget, it 
gives confidence when declaring the contractor in 
trouble. After defining CPI stability two methods to test 
for stability were developed. The two methods chosen 
were: first, to measure the range of the CPis that oc- 
curred at greater than 50 percent complete and 
second, to calculate a percentage interval and verify 
that the CPI is stable after a contract is 50 percent 
complete. Keywords: Contract administration, Efficien- 
cy, Logistics management, Cost analysis, Cost esti- 
mates, Cost, Indexes. (RWJ) 


129,131 

AD-A229 510/3/GAR PC sone A01 
Naval Surface Warfare Center, Silver Spring, 

Evaluation Results Report for Next ae 
Computer Resources Operating Systems Interface 
Baseline Selection by Next Generation Computer 
Resources (NGCR) Gperating Systems Standards 
Working Group (SSW: 

S. L. Howell. 7 May 90, 70 Rept no. NAVSWC-TR- 
90-246 


The U.S. Navy has embarked on a new computing re- 
sources standardization effort, the Next Generation 
Computer Resources (NGCR) program. The program 
is designed to fulfill the Navy’s need for standard com- 
puting resources while allowing it to take advantage of 
commercial products and investments and to field 
technological advances more quickly. The program 
has identified ten interface areas for standardization. 
The Operating Systems Standards Working Group has 
been tasked with identifying a set of interfaces for op- 
a systems (OS). jeneral requirements for 
the OS standard include Ada, real-time, distribution, 
multilevel security, fault tolerance, and that it be realiz- 
able on heterogenous systems. An initial OS interface 
standard is expected in 1993, and the final standard is 
expected to be usable in the procurement of Navy sys- 
tems in fiscal year 1996. This report summarizes the 
results of the Next Generation Computer Resources 
(NGCR) Operating Systems Standards Working Group 
(OSSWG) evaluation of candidates for the Operating 
System Interface (OSIF) Baseline. Extensive details of 
the preplanning for the evaluation are provided in the 
Evaluation Process Report. The recommendation for 
the OSIF baseline is described in the Recommenda- 
tion Report. An After Action Report provides general 
recommendations and lessons learned. (KR) 
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AD-A229 526/9/GAR PC A14/MF A02 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Applying Energy Conservation Retrofits to Stand- 
ard Army Buildings: Data Analysis and Recommen- 
dations. 

Final rept. 

E. T. Westerveit, G. R. Northup, and L. K. Lawrie. 
Sep 90, 305p Rept no. CERL-TR-E-90/11 


This report describes the data analysis and recom- 
mendations of a project demonstrating the energy per- 
formance of theoretically based retrofit packages on 
existing standard Army building at Fort Carson, CO. 
Four standard designs were investigated: a motor ve- 
hicle repair shop, the Type 64 (L-shaped) barracks, an 
enlisted personnel mess hall, and a two-company, roll- 
ing-pin-shaped barracks for enlisted personnel. The 
tested conservation measures included envelope and 
system modifications. Energy data were gathered and 
analyzed from 14 buildings. Based on measured sav- 





ings and current costs of fuel and construction, none 
of the four original packages are life-cycle cost-effec- 
tive at present, but two may become effective in the 
near future. Of higher priority for energy and cost sav- 
ings is the improvement of building operations, in par- 
ticular heat production and distribution systems, which 
lack efficiency and control. Followup work at the L- 
shaped barracks yielded substantial savings, with a 
saving-to-investment ration of 5 to 1. Cost scenarios, 
energy models, and building were developed for the 
original retrofits to assess applicability elsewhere and 
in the future. Keywords: Fort Carson, Energy con- 
sumption, Retrofitting, Buildings. (RH) 
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AD-A229 535/0/GAR PC A10/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Matrixed Personnel in the SPO. 

Master's thesis. 

C. E. Hunter. Sep 90, 214p Rept no. AFIT/GLM/ 
LSP/90S-27 


The focus of this research effort was to determine, in 
general, what degree of matrix management should 
occur in an Air Force Systems Command System Pro- 
gram Office and, specifically, whether or not engineers 
should be matrixed into the system program office. 
First, a qualitative, in-depth literature review was done. 
Next, noe interviews were conducted with Pro- 
gram Directors and Deputy Program Directors at Aero- 
pautical Systems Division and Space Systems Divi- 
sion. Then, after summarizing the results, the data was 
analyzed and recommendations made. Recommenda- 
tions include: building a team of experts at each divi- 
sion to prepare the technical portions of each request 
for proposal; having a cadre of directly assigned engi- 
neers in the system program office; decreasing the 
total amount of personnel matrixed to the system pro- 
gram office; ensuring newcomers receive entry level 
acquisition training before they report to the system 
program office; and, providing incentives for the expe- 
rienced worker to stay in the Air Force. For both civilian 
and military workers matrixed into the system program 
office, the program director should be the evaluator 
and a controlled tour in the office should be estab- 
lished. (js) 
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AD-A229 536/8/GAR PC A14/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Evaluation of Fault Isolation Manuals from the 
Maintenance Technician’s Perspective. 

Master’s thesis. 

J. A. Medlin. Sep 90, 322p Rept no. AFIT/GLM/ 
LSM/90S-36 


The purpose of this research was to investigate the F- 
16 Fault Isolation Manual from the maintenance tech- 
nician’s perspective. Evaluation considered the effect 
of various demographic factors and the maintenance 
technicians’ perceptions on the Fault Isolation Manu- 
als usefulness and accuracy. The findings indicate that 
maintenance technician’s who use the manual more 
perceive the manual to be more useful and accurate 
than technicians who use the manual less. The find- 
ings also determined that technician’s have a percep- 
tion that the manual! has several inaccurate areas. (JS) 
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AD-A229 537/6/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Domestic Transportation in Worid War Il: Lessons 
Learned. 

Master’s thesis. 

S. A. Maddox. Sep 90, 166p Rept no. AFIT/GLM/ 
LSM/90S-32 


The conduct of extended warfare by the United States 
anywhere on the globe is dependent on the ability of 
the American industrial base to support it. Such sup- 
port is in turn dependent on the support of American 
transportation. In recent years the potential for an ex- 
tended conventional war has increased. This has in- 
creased the need to make adequate plans for domes- 
tic transportation support of such a contingency. The 
objective of this research was to examine government 
management of domestic freight transportation in 
World War |i and to draw from that examination any 
principles apparently applicable and helpful to current 
transportation planners. This research encompassed 
a literature review resulting in a description of the de- 
velopment of the five modes of domestic freight trans- 
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portation through 1941, a brief examination of the con- 
duct of the industrial mobilization supporting American 
participation in World War li, and an extensive exami- 
nation of the mana of domestic freight trans- 
portation by the Federal Government during the war. 
The successes and failures of government manage- 
ment of domestic freight transportation in World War II 
were subjected to an analysis which revealed a series 
of lessons apparently applicable to current planning 
for a similar contemporary contingency. Keywords: In- 
dustrial mobilization; National transportation system 
Land transportation; Rail transportation; Transporta- 
tion, Theses. (RH) 
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AD-A229 539/2/GAR PC AO5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 
Manpower R Model for the Marine Corps 
Security Forces. 
Master's thesis. 
- bs Sep 90, 78p Rept no. AFIT/GEM/CAE/ 

1 


The purpose of this study was to develop a mathemati- 
cal model for a the specific billets which 
should be reduced in a Marine poem Security Force 
Organization once a quota is directed. The mathemati- 
cal model allows weighted criteria to be incorporated 
into the reduction equation. A sensitivity analysis 
shows how the limits of the model variables can affect 
the optimum solution. Faced with constructing a proto- 
type and purposely constraining it for micro-computer 
application, | relied essentially on existing data for 
input. The model relied on data available for Marine 
Barracks, Subic Bay, Republic of the Philippines. The 
prototype concentrated solely on functional con- 
straints. (JS) 
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AD-A229 540/0/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Compendium of Air Force Institute of Technology 
Thesis Abstracts Related to Acquisition Manage- 
ment. 

Master’s thesis. 

D. A. Jackman. Sep 90, 177p Rept no. AFIT/GSM/ 
LSY/90S-17 


This study reviewed all thesis abstracts — by 
the students of the Air Force School of Systems and 
Logistics from the first class through the graduating 
class of 1989. The purpose of this research was to 
identify and consolidate all abstracts into one compen- 
dium related to Acquisition Management. The com- 
pendium presents the abstracts in four separate areas 
related to Acquisition Management. The four areas 
are: Systems Management, Contract Management, 
Cost Management, and Logistics Management (as re- 
lated to the acquisition process). There is no evalua- 
tion made of the theses contained within the compen- 
dium. The abstracts were obtained through a DTIC 
search of all theses completed by students of the 
School of Systems and Logistics. The DTIC search 
was then narrowed by reviewing each of the thesis ab- 
stracts and determining if the thesis met the criteria for 
inclusion. The abstracts were then classified into one 
of the broad categories listed above. All abstracts are 
listed in alphabetical order by DTIC number within the 
respective categories, reverse chronological order. 
Keywords: Acquisition management, Contract man- 
agement, Contract administration, Cost, Systems man- 
agement, Program management, Theses. (RH) 
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AD-A229 541/8/GAR PC AO6/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

poem omg for Long-Term Forecasts of Air 
Force Pilot Retention Rates: A Management Per- 


spective. 

Master's thesis. 

B. A. Guzowski. Sep 90, 123p Rept no. AFIT/GSM/ 
LSR/90S-11 


Personnel planners in various Air Force agencies use 
models, among other things, to aid them in forecasting 
pilot retention rates. This Theses attempted to fore- 
cast retention rates three years ahead with the use of 
multiple regression analysis techniques. Such models 
can be of use of Air Force leaders to develop proactive 
policies and programs to combat poor retention fore- 

casts. Economically quantifiable variables were pri- 
marily used in the modeling effort. However, some 
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ie ulnol economic vatabieg teams The modes for 
oe hegre ry acne oe tha meate ter 


90, 91, and 92, using independent 
1987, 1988, and 1989, respectively. Al 


AD-A229 543/4/GAR 

Air Force Inst. of —— Wright-Patterson AFB, OH. 
School of and Logistics. 

Net yy of ‘Other Variabies’ on Negotiated 
Heme 2 Department of Defense Contracts. 


's thesis. 
GF Cava Cavallo. Sep 90, 111p Rept no. AFIT/GSM/ 


The objective of this thesis is to determine if profits 
negotiated on DOD contracts are a direct result of the 
Weighted Guidelines Profit Analysis Method, or if 
‘Other Variables’ 


scribes the step from 
ated profit: (1) The 
‘Other Variables’ 


epr 

viations that separate 5 peadile toon profit mo the mean 
of the distribution of all possible profits. The Theoreti- 
cal Process assumed that weighted guidelines profit 
factor values are applied to negotiated costs. Using 
the DFAR definition of normal factor 

aver of all individual contract profit ‘Z’ scores 
should equal zero. The Actual Process is r 

by FY 89 negotiated profits and is assumed to include 
all factors which impact these profits. The Actual Proc- 
Ee es Been es ee 
culated from individual FY89 contracts. Keywords: 
Theses; Department/defense; Weighting functions; 
= analysis; Contracts/profits/negotiations. 
mm) 
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AD-A229 545/9/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Case Study of Manned ic Bomber Acquisi- 
tion: The B-70 Valkyrie. 

Master’s thesis. 

G. Beatovich. Sep 90, 113p Rept no. AFIT/GSM/ 
LSR/90S-2 


This research compiled a chr: history of the 
North American B-70 Valkyrie bomber program, from 
its beginnings to the rollout of the first prototype in May 
1964. This history was analyzed for significant events, 
and those events analyzed for their causes and im- 
pacts. With this information, lessons were found which 
can be applicable to current or future bomber acquisi- 
tions. An initial literature review showed that this com- 
piled history did not previously exist, and that existing 
literature contained theories which needed resolution. 
The analysis showed ICBM programs took priority over 
defense dollars in 1959, leading to the B-70’s first can- 
cellation. The following Administration determined 
there was no need for the air craft, either as a bomber 
or as a reconnaissance-strike vehicle. Events unrelat- 
ed to strat mission requirements played a signifi- 
cant role in Presidential and essional support of 
the program. Issues and theories found during the liter- 
ature review were found to be inaccurate, and 
applicable for today were cited and discussed. Key- 
words: Strategic weapons, Air Force procurement, 
Bomber aircraft, Supersonic aircraft, Theses. 
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AD-A229 551/7/GAR PC A08/MF A0O1 
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Software R : a Study of Why Software 
een 
o 


Defense. 
Sep 90, R AFIT/GSM/ 
en. 158p Rept no. 
LSy/0081 


Recent events, the DOD Software Master Plan and the 
new DARPA initiatives, have indicated a renewed in- 
terest in DOD Athough thi a _ effective rorpute 
reuse program. is goal was attempted pre- 
viously, it met with poor results. Three possible expla- 
nations of why reuse has not become a viable practice 
in the DOD were ied. The first explanation was 
that reuse in the D failed because there was no 
single higher order language; the second explanation 
was that reuse failed solely because of the barriers in- 
ibiting it; and the hypothesized explanation was that 
reuse failed because DOD did not follow an adequate 
change strategy based on a change model from orga- 
nizational design literature. The literature was exam- 
ined in light of the three possible explanations, and a 
telephone survey was performed to gain further evi- 
dence from personnel, both inside and outside the 
DOD, that are involved in reuse connected with the 
DOD: The results of the phone survey were analyzed 
in a qualitative manner based on the literature review, 
and then each one explanation was analyzed 
against both the literature and survey results. The hy- 
ized explanation was deemed to provide the 
fit. Keywords: Theses. (KR) 
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AD-A229 552/5/GAR PC A09/MF A02 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Resolution of nizational Conflict between 
ing and Base Contracting. 


is. 
T. L. Glardon. Sep 90, 198p Rept no. AFIT/GEM/ 
DEM/90S-8 


Previous research has established the existence of 
dysfunctional conflict between Air Force Base Civil En- 
gineering (BCE) and Base ges This conflict is 
inctional in that it inhibits the effective and effi- 
cient management of Air Force construction projects. 
The conflict develops from three sources: organiza- 
tional barriers, communications, and lack of 
cross-organizational expertise. This research exam- 
ined A Directorate of Engineering and Housing, 
Navy ic Works Department, and General Services 
Administration, Public Buildings Services in order to 
evaluate their pri management systems for con- 
flict and identify initiatives to resolve Air Force conflict. 
Alternatives to the current BCE system were identified 
and evaluated. Revisions to the current communica- 
tions chains were recommended. New training pro- 
grams and joint AFT courses were proposed. Three 
organizational initiatives were addressed: collocation 
of the two functions, incorporation of contracting offi- 
cers into BCE, and delegation of authority to civil engi- 
neers. Keywords: Air Force facilities; Management en- 
gineering; Contract administration; gy wore plan- 
ning/control; Systems management; Maintenance 
management/contracts; Maintenance/repair. (MM) 
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AD-A229 556/6/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
impact of the Acquisition Strategy Panel on Pro- 
ram Effectiveness. 
jaster’s thesis. 
S. C. Hardiman. Sep 90, 152p Rept no. AFIT/GSM/ 
LSY/90S-13 


The Acquisition Strategy Panel (ASP) was implement- 
ed by Air Force Systems Command (AFSC) to assist 
program managers developing strategies to acquire 
new weapon systems. When it was first implemented, 
the perception of many program managers was that it 
was just another bureaucratic exercise. Based on this 
perception, and amidst calls for streamlining the acqui- 
sition process, a thorough examination of the ASP’s 
value was in order. To this end, 29 program managers 
and panel members with first-hand knowledge of the 
process were interviewed. Five-point Likert opinion 
scales were used throughout the structured interviews. 
The data refuted the early impressions of the ASP by 
revealing that its recommendations were being imple- 
mented, that these recommendations were having 
positive impacts on the oo rape and that 
the ASP was considered a valuable tool by the majority 
of the fe ogee However, this Ae wy: was primarily 
of a qualitative nature. The research also revealed 
several areas in the process which could be improved. 
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These included integrating the ASP into the Program 
Executive Officer structure and iovate. Rave responsibil- 
ity for production ASP’s to lower levels. ords: Air 

Force, Theses, Acquisition, Procurement, prevented 
procurement, Military procurement, Air Force procure- 
ment, Planning, Panels. (rwj) 


129,144 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Information 


Conservation Program. 
Master’s thesis. 
3 aes Sep 90, 63p Rept no. AFIT/GEM/LSM/ 


System for the Energy 


This study investigated the possibility of creating an 
—- Froreiag By w system based on currently identi- 

initial focus was to determine. if 
ae a aon would be useful. Conditions which led 
to the energy crises in the 1970's still exist and indica- 
tors show that the United States is more dependent 
upon foreign oil than at any time in the past. There was 
also a failure to meet the 1985 energy reduction goal 
of 20%. Adding to the problem is escalating pressure 
to trim the federal — The greatest pressure is on 
the Department of Defense, so there is a need to im- 
prove the methods used to determine how to decrease 
facility energy consumption. It was found that new sys- 
tems need to decrease the time required to prepare 
reports, allow for customized reports, and provide a 
method for upward reporting to contract data. The 
result of this study showed that it was possible to 
create such a system, but given the tools currently 
available not all of the objectives were obtainable. 
Keywords: Management engineering; Oil consump- 
tion; Energy management/consumption; Military facili- 
ties; Theses. (mm) 
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AD-A229 577/2/GAR PC A06/MF A01 
Air Force Inst. of Tech., +e t-Patterson AFB, OH. 
Military Construction (MILCON) nea and Pri- 
vatization: A Comparative Analysis. 

Master’s thesis. 

A. Pope. Sep 90, 121p Rept no. AFIT/GCA/LSG/ 
90S-7 


This study investigated the differences between mili- 
tary construction (MILCON) and Privatization/com- 
mercial projects. Specifically, this study examined four 
areas of possible incongruity which impact cost: ad- 
ministrative requirements; construction standards; 
contract clauses; and the Davis-Bacon Act. Interviews 
were conducted with representatives from government 
and industry. Data gathered indicate the all four areas 
do cause costs to be higher on MILCON projects than 
projects accomplished in the commercial sector. The 
most ger findings resulted in the Davis-Bacon 
area. The Davis-Bacon Act requires that prevailing 
wages, as determined by the Department of Labor, be 
paid on all federal construction contractions over 
$2500. Data gathered in the Dayton, Ohio area indicat- 
ed that prevailing wages exceeded commercial sector 
wages by 37 to 149 percent. The excessive wages 
cause federal government and military facilities to be 
substantially higher in cost compared to the commer- 
cial sector. Keywords: Facilities, Construction, Eco- 
nomic analysis, Financial management, Accounting, 
Theses. (rwj) 
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AD-A229 578/0/GAR PC A07/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

) of Job Attitudes in the Manufacturing, Con- 
ing, and Acquisition Officer Career Fields. 

Master’s thesis. 

A. P. Burns. Sep 90, 140p Rept no. AFIT/GCM/ 

LSR/90S-1 


This study evaluates the job attitudes of manufacturing 
officers, contracting officers, acquisition officers, in 
comparison with all other Air Force officers. The pur- 
pose of this research was to determine whether 
moving the organizational location of the manufactur- 
ing career group from the contracting organization to 
the acquisition organization would improve job atti- 
tude. The Organizational Assessment Package, for the 
Leadership and Management Development Center, 
was used as the research tool and data source for this 
study. The results showed that there was no support 
for the assumption that manufacturing officer's job atti- 
tudes would increase due to reorganization, although 
there was evidence that their attitudes were similar to 
acquisition officers. Manufacturing, contracting, and 


acquisition officers as a whole have lower job attitudes 
than all the other Air Force officers. This is probably a 
result of inadequate training and education, over regu- 
lation of government procurement, and insufficient au- 

and responsibility for their work. Keywords: Lo- 
gistics management, Air Force, Theses, Acquisition 
management, Manufacturing management, Contract 
ney Job attitudes, Motivation, Job satisfac- 
tion. (rwj 
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AD-A229 579/8/GAR PC A07/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Comparison of Inventory Safety Stock Calculation 

Methods for the Air Force Commissary Service. 

Master’s thesis. 

R. A. Stead. Sep 90, 129p Rept no. AFIT/GLM/ 

LSC/90S-56 


This study examined alternative methods of computing 
safety stock in the commissary operating environment. 
Safety stock calculation methods designed to deliver a 
predetermined level of customer service were the pri- 
mary area of concentration. AFCOMS provided the 
data for this research, which was from the Randolph 
AFB commissary store. Current safety stock levels 
constituted the baseline for this study. Another 
method, recommended by Bytronic Technologies Cor- 
poration, was also tested. A regression model was 
built to relate customer service level Not-In-Stock Rate 
(NIS) to measure of buffer stock and demand variabili- 
ty . A Slam II simulation model of a commissary store 
inventory system was used to test the performance of 
each technique. It was determined that none of the 
methods was clearly superior to the others. Baseline 
safety stock levels are set too low to attain AFCOMS’ 
goal of a two percent NIS rate. The targeted service 
level methods over-allocated safety stock to all but the 
high demand items. NIS rates of other than high 
demand items were consistently below the target 
level. The Bytronic method performed well with high 
variability items, but was ineffective with other items. 
keywords; Air force, logistics management, computer- 
ized simulations, safety stock, theses inventory con- 
trol, customer service air force commissary service. 
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AD-A229 584/8/GAR 

National Defense Univ., Washington, DC. 
Earth Data and New Weapons. 

J. L. Larson, and G. A. Pelletiere. i989, 145p 
Availability: Superintendent of Documents, GPO, 
Washington, DC 20402. PC $2.75. Microfiche fur- 
nished to DTIC and NTIS users. 


Many modern weapons require detailed information 
about the earth to guide them to target. This ‘earth 
data’ is also necessary for training those who will man 
the weapons. The authors believe inadequate data 
now mars the early, critical stages of weapons devel- 
opment and acquisition. In this study, they catalog a 
history of bureaucratic omissions, contradictions, and 
funding disputes that have hampered earth data pro- 
grams. They recommended system improvements 
under the general aegis of the Department of Defense, 
with the Defense Mapping Agency taking a leading 
role. They suggest specific ways to clarify existing r 
ulations, standardize earth data products, identi 
earth data requirements early in the weapons acquisi- 
tion process, and adequately fund development. Key- 
words: Guidance/data bases. (EDC) 
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AD-A229 592/1/GAR PC A03/MF A01 
Department of Defense, tome ny “sete DC. 

Combined Annual Report to Congress on Stand- 
ardization of Equipment with NATO Members and 
Cooperative Research and Development Projects 
with Allied Countries. 

Annual rept. 

Jun 90, 17p 


This report responds to the requirements of 10 United 
States Code Sections 2350a and 2457. It discusses 
current programs of the Department of Defense in the 
context of NATO equipment standardization and coop- 
erative research and development programs. In addi- 
tion, it discusses programs ot various methods 
for achieving standardization, including cooperation in 
defense research, development, poh ag production, 
procurement and logistics during the acquisition life 
cycle. These cooperative undertakings in rationaliza- 
tion, standardization, and interoperability are ‘force 
multipliers’ that can deliver both economic benefits-- 





outright cost-savings and economies of scale--and 
military benefits of equipment commonality and inter- 

operability. It should be noted that this report does not 
address standardization achievements in which the US 
does not participate, although there have been signifi- 
(ep\ ee of that nature in the Alliance. 
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AD-A229 595/4/GAR PC A11/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Study of the Air Force’s Current Method of Train- 
ing ye ctr oe Dev 

ware janagement 

ceived Effectiveness of Training. 

Master’s thesis. 

B. F. Harmon. Dec 90, 248p Rept no. AFIT/GIR/ 
LSQ/90D-5 


The purpose of this research was to determine if the 
Air Force’s current method of training untrained indi- 
viduals to use contractor developed automated infor- 
mation management software is producing the desired 
levels of productivity and the effectiveness of the train- 
ing. The study found tha nod poco emphasis must be 
placed on developing and supporting the use of a 
Standardized traini ng program for the managers and 
users of automated information management soft- 
ware. Due to the lack of quality training, the majority of 
survey respondents felt they could perform their jobs 
more efficiently and be more productive if they had 
some/more training. The study recommends three 

ssible means of correcting this training problem: (1) 
include hands-on computer training programs in all In- 
formation Management technical training programs, 
going beyond the basics required to turn on a comput- 
er, including introductory training in basic operating 
system commands; (2) development of initial and 
follow-on training programs, to be taught at all field 
training detachments, for all automated information 
management systems; (3) development of profession- 
al continuing education courses to provide officer and 
senior enlisted information managers the training 
needed to effectively manage all forms of automated 
information management systems. Keywords: Infor- 
mation management training, Information systems, 
Training effectiveness, USA "software training, Soft- 
ware training, USAF training, Theses. (SDW) 
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AD-A229 598/8/GAR PC AO5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Model to Predict Shopper Reaction to Commissary 
Stockouts. 

Master’s thesis. 

J. L. Torres. Dec 89, 89p Rept no. AFIT/GLM/LSC/ 
90S-59 


The purpose of this research was to determine wheth- 
er existing information about out-of-stock behavior 
could be used to develop a model of the out-of-stock 
behavior of commissary patrons. The Wright-Patterson 
Air Force Base Commissary was losing sales because 
of stockouts. While more inventory was a logical solu- 
tion, inventory carrying costs and space limitations re- 
stricted the amount of inventory that can be carried. 
This study developed and analyzed product specific 
and general out-of-stock models which were devel- 
oped using the SAS discriminant analysis cage It 
was determined that demographics and shopper char- 
acteristics provided the best predictors of the decision 
to substitute and the brand, size, and variety of the 
substitute product. Although none of the general out- 
of-stock models were determined to be useful (a cor- 
rect rate greater than 80 percent), three product spe- 
cific models were determined to be useful. Further- 
more, the demographic variables were determined to 
be much more functional than the purchase situation 
and shopper characteristic variables. Finally, since the 
size models generally produced results which were far 
from desired, this research suggests there is no struc- 
tured method of predicting size given the three vari- 
able types. Keywords: Logistics management, Theses. 
(rwi) 
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AD-A229 617/6/GAR PC A16/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 
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Pos sage of a Handbook for 
Managers with Applications for 
+) ares ha ga am acs aaa 


J. E. Corbin. 90, 351p Rept no. AFIT/GSM/ 
LSY/90S-5 om — 


This study resulted in the development of a Configura- 
tion Manager’s Handbook that is a to assist Air 
pr ate ge oe ae 


for’ the "Program 


tems pot + in the dev 
the ition 


product. then intro- 
duced as caring ct te poor = 
complements the ical actions 
the systems engineering process. The handbook then 
proceeds to introduce, and 


it 
tlor udits sal configuration 
in audits, c! ———_ i 
status accounting. Finally, the uses of these processes 
for the program in full-scale vy =a 
cussed. This includes _ Providit 
contents of 


pre within 

Work tasks that should be aed of the contractor. 
Keywords: Configuration mana nt, Configuration, 
Configuration handbook, Configuration training, Air 
Force, Theses. (rwi) 
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AD-A229 618/4/GAR PC A10/MF A02 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

School of Systems and Logistics 

Logistics of Civil Legs = Military Governments: 

The US Experience 1939-1949. 

Master’s thesis. 

bo eee Sep 90, 201p Rept no. AFIT/GLM/LSC/ 
1 


Although the role of the wa in civil affairs and 
military governments (CA/MG) is critical, little has 
been written on the oe aspects of CA/MG. The 
importance of CA/MG logistics has been recognized in 
both the central European theater and in low intensity 
conflicts. However, military training does not ordinarily 
prepare the military logistician for CA/MG. Hence, an 
analysis of the largest US CA/MG effort (World War II) 
is an important step i aan future logisticians to 
deal with such issues. This thesis examines the US lo- 
gistics efforts under CA/MG during World War Il and 
immediately following the war. It looks at our efforts in 
North Africa, Italy, France, and Germany. Logistics les- 
sons learned from these efforts are developed and re- 
lated to current CA/MG planning and training efforts. 
Keywords: Logistics management, Civil affairs, Military 
government, Theses, History.(rwj) 
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AD-A229 619/2/GAR PC A04/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


School of Systems and Logistics. 
Applying Dyna-Metrc to Anai Pakistan Air 
Force F-16 Deployment Kit Effectiveness. 


Master’s thesis. 
|. Shad. Sep 90, 64p Rept no. AFIT/GLM/LSM/90S- 
52 


The Pakistan Air Force (PAF) uses Forward Operation- 
al Bases Deployment Kits, a version of War Readiness 
Spares Kit in the USAF. This kit stocks repair compo- 
nents required to ensure uninterrupted supply a 
during ational exercises and war d 

This s was designed to evaluate the existing PAR 
ae ony Kit by applying the Dyna-METRIC inven- 

model. A literature search revealed that the 
M RIC Microcomputer Analysis S ee de- 
veloped by the Dynamic Research ition for use 
on personal computers, was a suitable tool by reason 
of its usefullness, economy, and greater chance of ap- 
plication in the PAF. The pads oe was used to analyze a 
representative kit of 75 line items to study effective- 
ness of stock levels required to generate an optimum 
number of sorties and to ensure the gg ofa 
| se le number of Fully Mission — Sa 
‘oughout the period of deploymen' study suc- 

cessfully identified required stock levels, recommend- 
ed deletion of excessive inventory, and also proposed 
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wat Gan tithes edie oe Gea 
a oe prevent the grounding 

Keywords: Pakistan, F-16, WRSK, 
METRIC. tet fighters, Theses. 


parts 
of air- 


Dyna- 
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AD-A229 620/0/GAR PC pays 4 A01 


156 
AD-A229 621/8/GAR 
Air Force Inst. of es Wright-Patterson AFB, OH 


of Systems ’ 
M Can Decision Makers Be Af- 
fected By Use. 
hw thesis. 
Larkin. Sep 90, 132p Rept no. AFIT/GSM/ 
tsy/90S-1 8 


This theses investigated how 





‘orce j ‘ogram 
agers and cost analysts were creat graphs that vio- 
lated the criteria. Keywords: Graphs, Decision 


: making, 
Cost analysis, Misleading, High-integrity, Criteria, 
Theses. 
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AD-A229 622/6/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics 

Cost Effectiveness of Two versus Three Levels of 
ee ee ee 
in 

Master’s thesis. 

J. T. Schiefen. Sep 90, 100p Rept no. AFIT/GLM/ 
RQ/90S-49 


—— the life cycle costs (LCC) for Air 


),’ was i 
by the Propulsion SPO, ASD/YZ, at Wright Patterson 
AFB to estimate costs for Air Force engines. A sensi- 
tivity ana Ne partes Goosen 
mine the effect of changes in certain cost drivers on 
LCC. There were a few important findings. First, for this 
case, the LCC for the two level concept was 14.7% 
greater than the cost for three levels of maintenance. 
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Two factors accounted for most of the difference. The 
number of spare engines required increased, the 
second destination transportation costs rose sharply. 
The study also showed that in some factors 
have a greater impact on the costs for two levels of 
maintenance than three. Overall, the research points 
out that it should not be assumed that moving to two 
levels of maintenance will lower costs. Engine types 
should be considered individually to determine the 
most cost effective maintenance concept. Keywords: 
Jet —s cycle costs, Cost analysis, Mainte- 
nance, 8 
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AD-A229 626/7/GAR PC A0O5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Telecommunications Approach to Updating Tech- 
nical Orders. 
Master’s thesis. 

C. W. Fox. Sep 90, 86p Rept no. AFIT/GIR/LSY/ 
90D-4 


int Service Technical Information System 
WUSTI fonperny the Air Force Technical Order Man- 
oe System) was chartered to improve the way in 
ich the Air Force and other services manage techni- 
cal orders (TOs). Because of the involvement that TOs 
have in the way the Air Force does business and over 
20 million TOs that must be managed (with 2.3 million 
page changes annually), the effectiveness of the tech- 
nical order system significantly impacts military readi- 
ness and the Air Force budget. Much of the current 
system does not meet today’s complex Air Force 
needs. This report investigates the ramifications of 
transmitting TO changes over the Digital Defense Net- 
work (DDN)--specifically MILNET, taking into consider- 
ation cost, security, data integrity and configuration 
control. From an investigation of the technical order 
system, DDN, and digital computer storage media, a 
model was deve to determine the viability of the 
author’s hypothesis. The model is a simple, straightfor- 
ward description of a solution to updating TO changes. 
In order to determine the benefits and shortcomings in 
the model, a variety of experts reviewed the model and 
answered specific questions. Keywords: Telecom- 
munications, Technical orders, AFTOMS, JUSTIS, 
Memory devices, Theses. (RH) 
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AD-A229 628/3/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Planning and Implementing Total Quality Manage- 
ment in the Royal Australian Air Force: A Multiple 
Case Study Analysis. 


Master’s thesis. 
C. L. Noble. Sep 90, 106p Rept no. AFIT/GLM/ 
LSM/90S-40 


The Royal Australian Air Force (RAAF) is committed to 
the world-wide challenge to constantly improve quality. 
Total Quality Management (TQM) is one initiative 
being investigated by the RAAF to achieve continuous 
improvement of it processes. The purpose of this 
thesis was to examine the elements of a TWM pro- 
gram, and provide guidelines for introducing TQM into 
the RAAF. To accomplish the research objectives, a 
literature review of quality-related material was con- 
ducted. Quality principles and techniques were dis- 
cussed, as was development of strategies of continu- 
ous process improvement. In addition, multiple case 
study analysis of select U.S. DOD organizations which 
have implemented TQM, was u: to highlight the 
problems associated with introducing TQM in a military 
environment. The study found that TQM appears to be 
an effective Sale for Saniter the continuous improve- 
ment in quality uidelines provid- 
ed for paplomontalion of oot WM in the RAAF focused on 
five fundamental elements: culture, management di- 
rection, organization, people, and continuous process 
improvement. The integration of these five elements 
forms a strategy for TQM implementation in the RAAF. 
(kr) 
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AD-A229 629/1/GAR PC A14/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 
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ees Air Force Logistics Command Second 
: An Application of Mul- 
tiple Regro Flegression Analysis and Neural Networks. 
jaster’s thesis. 
K. R. Moore. Sep 90, 314p Rept no. AFIT/GLM/ 
LSM/90S-37 


The Air Force Logistics Command currently uses a 
simple linear regression model to forecast overseas 
Second Destination Transportation (SDT) Perse 
cargo tonnage requirements for specific 

areas. The i it variable for the the 
total flying hours for each geographical area while the 
dependent variable is the general cargo SDT tonnage 
requirement. This thesis explored the use of a multivar- 
iable approach for developing multiple regression and 
neural network models which was based on the break- 
out of the total flyi 


hour variable into separate air- 
craft flying hours 


the addition of military population 
variables. The purpose of this research was to develop 
pon regression neural network models for pre- 
poe | Pacific and European Military Airlift Command 
ilitary Sealift Command general — tonnage 
recivemeres that were more accurate forecasting 
models than the simple regression forecasting models 
presently used by AFLC/DSXR. Once the models 
were developed, the multiple regression and neural 
network models were compared to determine which 
type of model was statistically more accurate. Neural 
networks are an adaptive information processing 
system loosely based on the information processing 
capability of the human brain that mathematically de- 
velops associations between particular independent 
and dependent variables. Recent research indicates 
neural network models are an alternative to conven- 
tional mathematical techniques for vp problems 
that do not have a well defined model or theory. (KR) 
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AD-A229 630/9/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Poe and i Logistics. 

Survey of Bh sgren wen of Current 
Barriers to Contacting with the Department of De- 
fense and the Potential Benefits of the Adoption of 
Commercial Style Acquisition Methods. 

Master’s thesis. 

E. G. Holland. Sep 90, 176p Rept no. AFIT/GLM/ 
LSP/90S-26 


This study investigated the potential benefits of adopt- 
ing commercial style contracting methods for the ac- 
quisition of commercial items by DoD. Also analyzed 
were contractors’ — about possible barriers to 
contracting with DoD. A literature review indicated that 
many experts agree that current methods are too com- 
plex and that today’s environment would welcome de- 
velopment of a pilot program in commercial style con- 
tracting. A survey was administered to approximately 
400 contractors in the electronics industry. The results 
indicate that electronics contractors believe commer- 
cial style contracting methods would reduce the cost 
of supplies, decrease delivery times, and increase the 
number of firms willing to do business with DoD. As a 
result of these findings, it was recommended that DoD 
pursue commercial style contracting for commercial 
items and that a pilot program be developed at the De- 
fense Electronics Supply Center to test this concept. 
Further data analysis indicated that certain govern- 
ment policies or characteristics discourage participa- 
tion by contractors in the DoD contracting arena. 
Based on these findings, it was recommended that 
barriers to contracting reduced. Keywords: Com- 
merce, Contract proposals, Procurement, Department 
of Defense, Surveys, Electronic equipment, Theses, 
Contract administration. (rwj) 
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AD-A229 696/0/GAR PC A09/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Log Support for U.S. Perimeter and Portal 
Monitoring Sites in the Soviet Union. 

Master’s thesis. 

R. G. Trembley. Sep 90, 199p Rept no. AFIT/GLM/ 
LSM/90S-60 


This research investigated logistics support for U.S. in- 
site inspection facilities in the USSR under the INF and 
START treaties. Specifically, the thesis examined lo- 
gistics lessons learned from the operation of the U.S. 
Votkinsk Portal Monitoring Facility. A related area of 
interest was whether those lessons learned are useful 
for logistics ee for monitoring facilities under the 
START Treaty. Finally, the research described the dis- 
tribution network used to move and store material for 


the Votkinsk facility, and whether that system could be 
used for a network of START facilities. Based on a = 
erature review interviews, 
learned were outlined under wight different logistical 
areas, including a ueent eon ects manpower and 
personnel; supp lech — = 
packaging, > segs nsporta 
design + Bi. a planning. There was a near-con- 
— by experts interviewed that lessons learned 
‘om Votkinsk are valuable for planning logistics sup- 
pom of START facilities. One i ap go lusion 
from the lessons learned is that U.S. sites will have to 
import from the West almost all of what they consume 
since the Soviet economy cannot reliably provide even 
the most common comestibles at levels of quality 
taken for granted in western nations. Ki ; Arms 
control, Logistics, Logistics management, USSR, 
Theses, Transportation. (rj) 


129,163 

AD-A229 704/2/GAR PC A06/MF A01 

Naval Postgraduate School, Monterey, CA. 

Competition in Weapon Systems Acquisition: Cost 
of Some Issues. 


Final rept. 
D. C. Boger, and D. A. Nussbaum. Sep 90, 122p 
Rept no. NPS-54-90-021 


The Twenty-Third Annual Department of Defense Cost 

is Symposium was held in Leesburg, Virginia, on 
6-8 ember 1989. A number of the present- 
ed at that symposium, as well as a rou discus- 
sion held at the symposium, were analyses of the 
costs associated with alternative —, strate- 
gies in weapon system acquisition. The papers and the 
transcript of the roundtable discussion included in this 


the symposium which adc 


weapon system papers 
sion fall into three ten areas addressing the costs 
smginoel th of competition: 


mentation. t! 

flect state-of-the-art research into the issues surround- 

ing the costs associated with alternative strategies for 

weapon system competition. Keywords: Acquisition, 
nt of Defense, Weapon systems, Cost analy- 

sis, Theses, Logistics management. (RWJ) 
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AD-A229 707/5/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics 

Cost-Benefit Comparison: A Method for Evaluation 
— Changes to Defense Acquisition Proce- 


res. 
Master's thesis. 
T. B. Mcintire. Sep 90, 164p Rept no. AFIT/GSM/ 
LSR/90S-19 


Defense acquisition procedures are changed with the 
intention of improving the method of acquiring defense 
products and obtaining better defense . It is 
possible that some changes to i sot eer lense acqui- 
sition procedures may preclude adoption of those 


paring, analyzing tages 
pp antages of mew bse os Ae to defense 
acquisition procedures, This method, named cost-ben- 
efit comparison, was developed following a review of 
the defense acquisition environment, and a review of 
existing evaluation tools and management theory. This 
research also resulted in the preparation of draft in- 
structions for the implementation of a cost-benefit 
comparison program. In addition, examples of cost- 
benefit comparisons of potential changes to defense 
acquisition procedures were provided. Keywords: Ac- 
quisition, ee Comparison, Costs, Economic 
analysis, Legislation, — Policy change 
evaluation, Theses. (RW. 
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AD-A229 726/5/GAR PC A09/MF A01 
Army Logistics Management Center, Fort Lee, VA. 

pal Depot Maintenance Work Require- 
ments (DNWR) and Commercial Overhaul Manuals 
for Ease of = (Final Report). 
Master’s thesi: 
M. E. Newell. 12 Jun 90, 189p 


A cost reducing initiative of the Army Depot Systems 
Command (DE iM), has been to try to increase the 
efficiency of Depot mechanics by doing away with their 





old overhaul manuals, Depot Maintenance Work 
Requirements(DMWR), in favor of overhaul manuals 
¢ the commercial sector. However, DESCOM has not 
ljained why commercial manuals are preferrable to 
MRs. Six common tests of technical manual usabi- 
lity have been used in this study to try to answer this 
question. A large representative sample of manuals 
from both repair sectors were compared first 
to see if there were any es differences be- 
tween the two manual n obvious implication of 
these findings seems to be that replacement of 
DMWRs for very similar commercial manuals is not 
warrented. A better course of action seems to be to 
insist that DMWRs be written and updated against usa- 
bility standards. Keywords: Depot prvi work 
requirement, Manuals, Technical manual, Commercial 
overhaul maintenance manual. (RWJ) 
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AD-A229 729/9/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of pap and Logistics. 

Development of Software for the ‘rte War 


K. M. Tanzer. Sep 90, 161p Rept no. AFIT/GLM/ 
LSM/90S-58 


This theses investigated the requirements for develop- 
ment of a software program for managing War Re- 
serve Materiel (WRM) consumable assests. Areas ex- 
amined included the requirements for collection, or - 
nization, and presentation of data. The research 
examined which computer language was appropriate 
for the successful implementation, and acceptance by 
the users. A literature review revealed numerous in- 
stances of software programs researched and devel- 
oped to permit management of other WRM pr ram 
information. The research followed a ten step me’ 
— for developing a database management system 
ication. A part of the methodology, the researcher 
ienioned eleven experts to determine program re- 
quirements. The study developed the prototype soft- 
ware, which was then evaluated by an expert. Follow- 
ing correction of program flaws, a final version of the 
prototype software was develop. The program was 
then delivered to fifteen experts for evaluation. The 
program was accepted by 86.7% of the experts as 
being a useful tool for managing a WRM program. Key- 
words: Data processing, Inventory control, Computer 
programs, Military equipment, Logistics planning. (KR) 
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AD-A229 810/7/GAR PC A07/MF A01 
Army Engineer Studies Center, Washington, DC. 
Mobiliza Studi Update: January 1989-Sep- 
tember 1990. 

Final rept. Jul- ea 

L. Smith, and D. Spigelmyer. Sep 90, 147p Rept no. 
CEESC-R-90-16 


The ‘Mobilization Studies Update: January 1989 - Sep- 
tember 1990’ is DOD-wide and includes a variety of 
study topics directly related to mobilization. Mobiliza- 
tion planning is a comprehensive task involving DOD, 
Federal agencies and private contractors. Coordina- 
tion and information exchange are essential to con- 
serving defense dollars and ensuring a functional na- 
tional defense system. This update acquaints mobiliza- 
tion planners with the mobilization-related studies pub- 
lished since distribution of our first edition. It also in- 
cludes additional information which familiarizes mobili- 
zation planners with data repositories that support the 
federal planning community. This information should 
continue to prevent needless duplication of mobiliza- 
tion study efforts. Keywords: Mobilization, United 
States, Army, — planning, Military forces 
(United States), Bibliographics, Department of De- 
fense, Industrial mobilization, Readiness, Industrial 
preparedness, Military forces, Force readiness, Data 
repositories mobilization studies. (rwj) 
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AD-A229 824/8/GAR MF A01 
National Defense Univ., Washington, DC. 

European Civil Air: Can NATO Count on it. 

J. W. Becker. 1989, 107p 

Availability: Superintendent of Documents, GPO, 
Washington, 20402. PC $2.75. Microfiche fur- 
nished to DTIC and NTIS users. 


No abstract available. 
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AD-A229 832/1/GAR PC A03/MF A01 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Science Applications International Corp., O’Fallon, IL. 
curee prec yee a See System (CMOS) Up- 


forte one 63h Increment Il. 


ov 80 ta 13p 
Contest F1 1624-88-D-0001 


Heed me grcdlay ortega em eng Bl 
Updated Draft Software Requirements 
(Applications CSCI), Increment li, CDRL A003-O7, 
which was for the Government by Evaluation 
Research ation. The results are provided in the 
form of Data Item Discrepancy worksheets as request- 
ed by the CMOS Program Office. (KR) 
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DE91005621/GAR PC A03/MF A01 
Battelle Pacific ce Labs., Richland, WA. 
Network tech modernization. 
C. J. Hostick. Dec Aap P L-7462 
Contract ACO6-76RL01830 

by Department of Energy, Washington, DC. 


This report was prepared by the Pacific Northwest 
Laboratory to summarize existing and emerging infor- 
mation system technology and standards applicable to 
= System Command (DESCOM) modernization 
he intent of this summarization is to provide 
te Hoveahaaten of Pom Depa tor tie Vous aoen 
(READY 2000) team a clear understanding of the ena- 
bling information system technologies — to sup- 
port effective modernization activities. Much of the in- 
formation contained in this 0 US Army was acquired during 
the last year in support of the Armament, Mu- 
a and Chemical Commend al (AMCCOM) Facility 
——— Manufacturing Management System 
(FIMMS) project at PNL, which is targeting the mod- 
ernization of plant-wide information vara at Army 
Ammunition Plants. The objective of information 
system modernization is to improve the effectiveness 
of an organization in performing its mission. Informa- 
tion system modernization strives to meet this objec- 
tive by creating an environment where data is electron- 
ically captured near the source and readily available to 
all areas of the organization. Advanced networks, to- 
~~ with related information system techno! , are 
enabling mechanisms that make modern in jorma- 
tion system infrastructures possible. The intent of this 
paper is to present an overview of advanced informa- 
tion system — papper to —— depot mod- 
ernization planners in making technology manage- 
ment decisions. Existing and emerging Open System 
Interconnection (OSI) and Government Open System 
Interconnection Profile (GOSIP) standards are ex- 
plained, as well as a brief assessment of existing prod- 
ucts compliant with these standards. Finally, recom- 
mendations for achieving plant-wide integration using 
existing products are presented, and migration strate- 
ies oF OS! compliance are introduced. 5 refs., 16 
 ( 
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DE91006171/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Fielding The Automated Container Offering 
System: An interim report. 

Progress rept. 

B. Dixon, D. Rochette, ~_. J. Crandell. 1990, 17p 
EGG-M-89506, CONF-9003157-3 

Contract ACO7-761D01570 

Artificial ey oy AP e790 b for mili 
Williamsburg, VA (USA), 27-30 Mar 1990. 
by Department of Energy, Washington, DC. 


The Automated Container Offering System (TACOS) is 
a cargo booking assistant currently being fielded in the 
International Traffic Directorate of the Military Traffic 
Management Command (MTMC). The expert system 
automates the selection process for type and size of 
SEAVAN containers, ports, carrier, and ship for con- 
tainerized military cargo moving from the continental 
US to Europe. It is designed to perform all processing 
on simple cases and provide assistance to the human 
booker on complex cases. MTMC processes requests 
for (approximately)1000 containers per week on these 
routes. This paper is a case history which describes 
factors guiding development of TACOS to illustrate 
several Somes which occur in other (military) logistics 
expert system projects. 


logistics, 
nsored 
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DE91006831/GAR 
Oak Ridge K-25 Site, TN. 


PC A11/MF A02 


129,175 


NALDA CAI. Recommendations for an advanced 


instructional model. 

B. H. Handler, P. A. France, S. C. Frey, N. F. 
Gaubas, and K. J. . Jul 90, 236p K/DSRD-444 
Contract 


Approach for the NALDA System (Duncan 
1987). In Phase Il, wb pacer poagin on a 


tions were were developed, and SS 
was created. forgot en Phase I! 
Final R was record the 


written to 
results of Phase li. NALDA CAI: Recommendations for 
0 ee ee Model, is comprised of re- 
ited papers reg geet research on computer 
aided Inetruction CAl , newly developing training tech- 
instructional systems development, and an 


PB91-154252/GAR 
—_ Facilities Engineering Command, Alexandria, 


Wood Protection. 
May 90, 224p NAVFAC-MO-312 


The publication 

wood products used 

construction material, wend terinomen 
rioration, preservation of new wood products, 
control or how to specify and inspect treated 
products, as well as maintenance of treated 
products and remedial control. 
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PC A11/MF A02 


Guard L 
10 Jul 90, 247p USCG-COMDTPUB-P5312.17 
Also available from Supt. of Docs. 


The Women in the Coast Guard Study (WICG) was 


utilization 
twenty areas were investigated under 
headings of History, Force 
Retention, T 


ty, and Women’s Policy. A consolidated list of all rec- 
ommendations is found in Appendix | of the report. 


Not available NTIS 
National Inst. of Standards and Tech (NCSL), 
Gaithersburg, MD. Information Systems Engineering 


Div. 

Data Management Standards in 7 gman 
Acquisition and Logistic Support (CALS). 

Final rept. 

D. K. Jefferson. 1990, 30p 

Pub. in Proceedings of Tech for Space Station 
Evolution Workshop, Dallas, TX., January 16-19, 1990, 
v2 p197-226 1990. 


The er-aided Acquisition and Logistic Saeet 
(CALS) initiative intends to replace the present flow 
paper between islands of automation with, initially, ii. 
ital data int 


, and, ultimately, an integrated 
shared database. objectives can be attained in 
an open systems (non-proprietary) environment only 
through the use of national and international standards 
for data interchange and database. The presentation 


June 1,1991 191 
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describes the current status and future expectations 
for the key database standards: the SQL family for da- 
ee — and arp ory ny 1 DA tamiy peop te for 
ta management; family for 
ee distribution. Together these standards will on 
vide a robust, flexible foundation for data management 
solutions to important national problems of efficiency 
and quality control. 


Military Operations, Strategy, & 
Tactics 
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AD-A229 311/6/GAR PC A03/MF A01 
Army Research Inst. ~ the Behavioral and Social Sci- 
ences, Alexandria, V 

(acde sv oenane a Control Evaluation System 


S. D. Keane, ". R. Michel, and D. K. Spiegel. Sep 
90, 30p Rept no. ARI-RN-90-140 


The Command and Control Evaluation System 
(ACCESS) was developed as a performance measure- 
ment tool for division and corps command and control. 
To date, ACCESS has been applied to one corps and 
six division exercises. This report reviews the data 
across all division applications of ACCES and points 
out patterns and trends that may be significant to the 
whoie Army. It also assesses the ACCES measures 
themselves, so that improvements can be made in 
future applications. ACCES shows great promise for 
becoming highly useful, not only as a measurement 
tool for command and control training, but also as a 
means of evaluating | and operational changes 
in command post environment. When the data base of 
ACCES applications has grown somewhat, it will useful 
for further development of lessons learned from divi- 
sion and corps training exercises. Keywords: Com- 
mand and control systems, Adaptive control cycle, 
Command and control training, Command group train- 
ing, Command post performance, Performance meas- 
urement. (sdw) 
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AD-A229 342/1/GAR PC A10/MF A02 
, Inc., Willow Grove, PA. 
‘intelligence tor Command and Control. 
Technical rept. 
R. J. Lysaght, R. Harris, and W. Kelly. 15 May 88, 


203p 
Contract DAABO7-87-C-A034 


The purpose of this research was to assess the feasi- 
bility of yrange | a decision aiding support system, 
through human factors engineering and decision- 
making analysis, to support one of the Army Corps bat- 
tlefield tasks -- mobility, countermobility, and surviv- 
ability as performed by combat engineers. The re- 
search effort included reviews of the literature in the 
areas of user computer interface design and technol- 
ogies, and decision aiding technologies with respect to 
software techniques. Literature reviews were aug- 
mented by in depth analysis of the combat engineer's 
decision making activities. Combat engineers were 
interviewed. Based on these systematic analysis 
steps, a solution was found which applied cognitive 
science technologies to the traditional arts of decision 
analysis, emphasizing the use of interactive intelli- 
gence as a modality to improve combat engineer's de- 
cision making with respect to developing plans for en- 
gineering operations. A desi sign in of the Combat Engineer 
decision aiding system (CETOOLS) to provide deci- 
sion aiding support for combat engineer planning ac- 
tivities was developed. The proposed CETOOLS 

ign was j feasible with a low level of risk. 
Keywords: Artificial intelligence, Management informa- 
tion systems, Computer programs, Human factors en- 
gineering, Decision support systems, Army corps of 
engineers. (rw) 
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AD-A229 431/2/GAR PC A09/MF A02 
National Defense Univ., Washington, DC. 

Planning for the Mobilization of the Nation’s Medi- 


cal Resources. 
J. R. Beaty, R. E. Brady, G. B. Clark, D. A. 
Coronado, and G. S. Harris. 1985, 195p 


There is growing concern for the capacity of the mili- 
tary services to medically support the probable range 
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of military contingency operations. This reality was 
brought to national attention in the recently circulated 
Long Commission Report which investigated circum- 
stances surrounding treatment of U.S. casualties in- 
curred in the Beirut Bombing. The following is an ex- 

of a recent OSD Health Affairs statement on the 
present state of medical ee gd planning. if war 
came today in Europe, we could provide emergency 
surgery and resuscitation to at most one in five of our 
wounded in the combat zone. The situation is worse in 
Korea and Southwest Asia. Our lack of deployable 
hospitals would result in a death rate among our 
wounded of well over 20%--as compared to the 2.5% 
death rate in Korea and Vietnam. In a crisis, it would 
take at least 18 months to relieve our shortages of 
medical equipment. During that period we would not 
be able to return the numbers of patients to duty that 
would be needed to sustain our combat strength. (js) 
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AD-A229 437/9/GAR PC A99/MF A04 
Ohio State Univ., Columbus. Mershon Center for Edu- 
cation in National Security. 

Effectiveness of Military Institutions: Historical 
Case Studies from World War |, The interwar 
Period and World War li. Volume 1. World War I. 
A. Millett, and W. Murray. Apr 86, 689p 

See also Volume 2, AD-A229 438. 


No abstract available. 
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AD-A229 439/5/GAR PC A99/MF A04 
Ohio State Univ., Columbus. Mershon Center for Edu- 
cation in National Security. 

Effectiveness of Military Institutions: Historical 
Case Studies from World War |, The interwar 
Period and Worid War Il. Volume 3. World War Il. 
A. Millett, and W. Murray. Apr 86, 715p 

See also Volume 1, AD-A229 437. 


No abstract available. 
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AD-A229 464/3/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Aerial Ports in Low Intensity Conflict: Vietnam, 
Grenada, and Panama. 

Master’s thesis. 

D. J. Parker. Sep 90, 133p Rept no. AFIT/GLM/ 
LSM/90S-43 


This study investigated the role of aerial port forces in 
low intensity conflict (LIC). The Vietnam War through 
1968, operation Urgent Fury in 1983, and operation 
Just Cause in 1989 were analyzed to determine the 
role and effectiveness of aerial ports in LIC. Within the 
DoD definition of LIC, four broad categories were iden- 
tified; insurgency/counterinsurgency, peacetime con- 
tingency operations and peacekeeping were singled 
out as most likely to require aerial port logistics sup- 
port. After examining the counterinsurgency period of 
the Vietnam War and —e contingency oper- 
ations in Grenada and Panama, the results of this re- 
search indicate that aerial port forces in LIC must be 
prepared to provide extremely mobile, combat ready 
units. Keywords: Theses, Landing fields. (EMK) 
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AD-A229 538/4/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 

Civil Engineering Combat Experiences During the 
Vietnam War: Phase 2. 

Master’s thesis. 

N. P. Schaefer. Sep 90, 145p Rept no. AFIT/GEM/ 
DEE/90S-15 

See also AD-A216 355. 


This thesis was a replication and an expansion of the 
thesis done by Captain Gary B. Lauson (1989). It was 
designed to pep | significant aspects of the combat 
experiences of Air Force Civil Engineering (AFCE) per- 
sonnel in Vietnam and to add respondents to the data- 
base originated by Captain Lauson. Due to a lack of 
previous research on Air Force gorund combat experi- 
ences, Captain Lauson’s thesis and this thesis re- 
quired the collection of o pa data. A 56-question 
structured interview, created by Captain Lauson, was 
used to interview 24 AFCE Vietnam veterans about 
their combat experiences. Research results describe 
the Vietnam combat experience as seen through the 
eyes of AFCE veterans. Tentative conclusions are of- 


fered on the problems encountered by AFCE 

nel in Vietnam as well as how AFCE personnel could 
have been better prepared for the combat they experi- 
enced. The problems and the recommendations pro- 
vided by the respondents are discussed in hopes that 
the Civil Engineering community can learn from the 
past via the experiences of personnel who worked and 
lived in a combat environment. This thesis was phase 
two of a program of research in the are of combat be- 
havior and recommendations are made for research 
for phase three. Keywords: Civil engineering, Combat, 
Vietnam, Cohesion, Leadership, Moral, Theses. (sdw) 
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AD-A229 566/5/GAR PC A09/MF A01 
Naval Postgraduate School, Monterey, CA. 

Student Reports in Soviet Military Doctrine and 
Strategy. 

Final rept. Jan-Sep 

. - Tritten. 30 Sep 00, 182p Rept no. NPS-56-90- 


Contracts MIPR-DWAM-0035, MIPR-DWAM-90038. 


Third-three synopses of major Soviet works on military 
strategy, doctrine, and the Soviet Navy. Each entry 
was prepared by students enrolled in N 3450, Soviet 
Military Strategy, at the Naval Postgraduate School in 
the winter of 1989. Each entry is in chronological order 
within sections dealing with doctrine and strategy, spe- 
cialized military subjects, the Soviet Navy, and com- 
parative works. Comparative works analyze similar 
short monographs such as Whence the Threat to 
Peace over its revision of four issues. Reports are 
useful in understanding how Soviet Military/Naval 
thought had changed over the years. Keywords: Soviet 
mn)” strategy, govie t military doctrine, Soviet Navy. 
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Master’s thesis Aug 89-Jun 90. 

K. N. Khan. 1 Jun 90, 162p 


This study discusses the geo-strategic importance of 
Afghanistan in the context of overall Soviet strategy in 
Southwest Asia. Afghanistan sprang to the limelight in 
1979 following the Soviet invasion. After nearly a 
decade of occupation, the Soviet Union withdrew its 
military forces from Afghanistan. This action confound- 
ed the world with regards to the actual motive. The 
Soviet policy in Afghanistan has received a setback, 
but it cannot be termed as fatal. The Soviets tend to 
gain rather than lose in Afghanistan and in the South- 
west Asian region as a whole. This thesis seeks to de- 
termine the course of the future Soviet strategy in Af- 
ghanistan and to examine the impact of the withdrawal 
on Pakistan and Iran. The study concludes that the So- 
viets have not abandoned their interests in Afghani- 
stan but will, pursue the same goals and objectives 
through a more discrete, cost effective and indirect ap- 
proach. Soviet hostility towards Pakistan could 
assume dangerous proportions and Soviet influence in 
Iran is expected to receive a boost. Keywords: Theses; 
Military strategy; Limited warfare/attack; Geopolitics; 
Persian gulf/resources. (MM) 
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The objectives of Navy domestic Foe sole ne transfer 
are pote Roem ein manage hnology, originally 
developed in support o' serpent Pe pat for poten- 
tial alternative uses in the ic and private sectors; 
and (2) to owt joint copertien development pro- 
‘ams and Oi ape problems of ae Ago to Ags 
ljavy other agencies or organizations. In pursuit o 
these es, the Navy transfers technical exper- 
tise to o Federal Government agencies; state and 
local governments; small and businesses; non- 
profit organizations; and such pute service organiza- 
tions as schools, hospitals, and foundations. a addi- 
tion, technologies that have direct impact on the Navy 
mission and programs are transferred within, or into, 
the Navy. Transfers of are, software, manage- 
ment practices, an e: are made in diverse 
fields, such as analysis and etna, communications, 
energy, environment, transportation, and marine tech- 
nology. Content is limited to non-militarily critical tech- 
nical material that is approved for public release. Key- 
words: Naval research; Naval equipment; Naval war- 
fare; Technology transfer. (EDC) 
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T. J. Kennedy. 1984, 102p Rept no. Natl Sec Affairs 
mono-84-3 


The way toward allied solidarity is not through confron- 
tation or single-nation dominance, but persuasiveness 
within the political and strategic councils of NATO and 
Western Europe. The process that has evolved to gen- 
erate alliance consensus in the absence of any supra- 

national body is politico-military consultation. En- 
hanced US consultation is not only a matter of attitude, 
but a conscious recognition of the need for continuous, 
disciplined application of our national positions in a 
form that is both persuasive and sensitive to ailies. 
This paper first reviews the evolution of the consulta- 
tive process, then examines the operation of the proc- 
ess in a number of organizational bodies, and final 
suggests some practical steps that could enhance U 
Participation in the process of politico-military consul- 
tation. Keywords: Political alliances; International rela- 
tions; Military operations; International western securi- 
ty; Information exchange. (MM) 
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In founding the National Defense Research Institute, 
OSD envisioned a valuable addition to DoD’s research 
assets: an FFRDC (Federally Funded Research and 
Development Center), dedicated to the independent, 
objective analysis of complex, long-term security 
pyre drawing from the unique resources of The 

ID Corporation. Each of the following sections ad- 
Gentes one of NDRI’s research programs. The sec- 
tions begin with a discussion of the issues addressed 
by the program and of the program’s research activi- 
ties during contract year 1987. A list of publications 
and briefings is included. Each section concludes with 
pa or more research highlights summarizing the find- 
is of © thee research. Contents: International Econom- 
aay roger, International Security and Defense 
Policy Strategy Planning and Assessment 
Program; fe Empl nt Program; Applied Sci- 
ence and Technology Program; Information Process- 
ing Systems Program; Acquisition and Support Policy 
i hl and Defense Manpower Research Center. 
(jnd 
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United States and the Politics of Conflict in the De- 
veloping World. CLIC Papers. 
T. R. Greentree. Aug 90, 51p 


No abstract available. 
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Contingency 
e — rept. Apr 88-Sep 90. 
T. S. Dart. Nov at 90, 16p Rept no. AFHRL-SR-90-73 


plate natag pelo yar ge TT) pecheet seo ane 
dertaken at the ri Heniquertore, Ai 


Human Resources Laboratory (AFHRL) to pede yo a 
methodology for determining wartime critical 

performed by all Air Force specialties (AFSs). the 
RPR was divided into two phases to meet require- 
ments: development of scenario —, pee 
gy and data collection via 


ing scenario generation technology. USA- 
FOMC will conduct the task survey. Initial research into 
design and creation was undertaken in order 


ituati comput 
oped in this effort will take the user 
step process in creating a scenario. Bui 
io involves selecting from the three main types of con- 
flict intensity: high, mid, or low. Following its creation, 
the scenario is displayed as a one-page scenario de- 
scription which can be printed out or saved on disk. An 
on-line help function is also included which contains 
definitions of all variables used.(emk) 
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P. H. Richanbach, T. P. Christie, R. A. Finkler, D. R. 
Graham, and F. R. Riddell. Jul 90, 26p IDA-P-2444, 
IDA/HQ-90-35752, SBI-AD-E501 319 

IDA Independent Research Program. 


The U.S. will have difficulty maintaining its technologi- 
cal superiority for future military systems, due to declin- 
ing defense budgets, lower levels of production for 
weapon systems, and great uncertainty regarding 
future military requirements. What is needed is a mili- 
tary RD system that generates tech options 
of sufficient quality and in sufficient numbers so that, in 
spite of the uncertainty they face, U.S. forces can be 
fully prepared to meet a wide range of contingencies. 
The paper explores the attributes of a flexible acquisi- 
tion strategy, in which numerous options would be ex- 
plored from basic research (budget cat 6.1) 
bore advanced development (6.3A). ms 

enter full development (6.4) less often more 
selectively, and not every 6.4 development program 
would be expected to reach production. The paper rec- 
ommends and discusses seven actions that are impor- 
tant elements of a flexible acquisition strategy for RD. 
DoD should: (1) reaffirm that maintaining superior 
technological options remains a vital strategic objec- 
tive, (2) increase funding for science and technology 
(ST), (3) treat RD as a product in its own right, (4) in- 
crease the use of prototyping, (5) improve the develop- 
ment of technological options for modifying existing 
systems, (6) increase the use of commercially avail- 
able technology, and (7) consider the need for mobili- 
zation in weapon system designs. 
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an Ar ‘orce policies to organize, train, equip, Sus- 
tain aerospace forces for war. It describes the nature 
of combat support and its relationship to aerospace 
power. This manual also expands on the principles 
contained in Air Force Manual 1-1 and relates them to 
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the of combat operations. Keywords: Air 
Force, Military doctrine, Close support, Aerospace 
craft; Combat forces. (RWJ) 
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F. McCleskey, L. Wilson, ‘and R. Baker. Dec 89, 45p 
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Contract N60921-89-M-2742 


This report describes a two-part investigation of the re- 
duction in fragment hazards afforded by barricades. 
Also included is a description of the FRAGHAZ Com- 
puter Program used in the investigation. Part | is a gen- 
eral investigation of barricades to test the usefulness 
of the FRAGHAZ Program and to gain initial insight on 
barricades. Part Il covers a specific investigation of the 
fragment hazard reduction capability of a natural hill- 
side barricade in Taequ, Korea. The results of the in- 
vestigation indicate that the configuration and position- 
ing of the ammo stacks relative to the barricade are 
prime considerations in reducing fragmentation haz- 
ards. Keywords: Terrain/barriers; Structures/protec- 
tion; Ammunition fragments; Hazards/density/volume; 
Range distance; Explosion effects; Kinetic energy pro- 
jectiles; Projectiles/fragmentation; Projectile trajector- 
ies; Mathematical models; Computer programs; Revet- 
ments. (mm) 
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G. Cann, and R. P. Porter. cSep 89, 6p 

This article is from ‘Operational Decision Aids for Ex- 
pane. or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p1-1 thru 1-6. 

Availability: This paper covered by copyright. 


A panel of experts conducted a top level analysis of 
the significance of quantitative knowledge of environ- 
mental parameters to naval weapons and naval war- 
fare. The panel concluded that the impact of the envi- 
ronment needs to be considered more thoroughly 
during the research, development and acquisition 
process. This requires a central environmental top 
level requirement or master plan and a more formal- 
ized connection between the organizations involved in 
various aspects of environmental science. Environ- 
mental knowledge and the proper consideration of its 
effects are essential throughout the entire acquisition 
process from basic research through development, 
test, evaluation and production. After deployment, op- 
erations and tactics must take environmental condi- 
tions into account and either mitigate or exploit their 
effects. The panel stressed the importance of satellite 
remote sensing and the need for national and interna- 
tional cooperative efforts in this area. It made a 
number of other recommendations including the need 
for more formalized consideration of environmental 
factors in the research, development and acquisition 
process. 
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AirLand Battlefield Environment (ALBE) Demon- 
stration Program. 

J. E. Allen. 89, 4 

This article is from ‘ ational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p12-1 thru 12-4. 

Availability: This paper covered by copyright. 


The U.S. Army recognizes WEATHER and TERRAIN 
as the two most important factors affecting the out- 
come on the modern battlefield. The AirLand Battle- 
field Environment (ALBE) Demonstration Program, a 
joint effort involving the U.S. Army Corps of Engineers 
and the U.S. Army Materiel Command, is developing 
and demonstrating the software, sensors and method- 
ology necessary to integrate a-priori and near-real- 
time environmental data into map products. These 
map products, or Tactical Decision Aids (TDAs), will 
provide the battlefield commander an increased capa- 
bility to make tactical decisions and thereby defeat the 
enemy. 


129,205 
DE91006904/GAR PC A08/MF A01 
Oak Ridge K-25 Site, TN. 

Confirming the Lanchestrian linear-logarithmic 
model of attrition. 

D. S. Hartley. Dec 90, 153p K/DSRD-263 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 


This paper is the fourth in a series of reports on the 
breakthrough research in historical validation of attri- 
tion in conflict. Significant defense policy decisions, in- 
cluding weapons acquisition and arms reduction, are 
based in part on models of conflict. Most of these 
models are driven by their attrition algorithms, usually 
forms of the Lanchester square and linear laws. None 
of these algorithms have been validated. The results of 
this paper confirm the results of earlier papers, using a 
large database of historical results. The homogeneous 
linear-logarithmic Lanchestrian attrition model is vali- 
dated to the extent possible with current initial and final 
force size data and is consistent with the Iwo Jima 
data. A particular differential linear-logarithmic model 
is described that fits the data very well. A version of 
Helmbold’s victory predicting parameter is also con- 
firmed, with an associated probability function. 37 
refs., 73 figs., 68 tabs. 


Nuclear Warfare 


129,206 

AD-A229 654/9/GAR 
National Defense Univ., Washington, DC. 
Fighting a Long Nuclear War. 

C. |. Branch. 1984, 87p Rept no. Natl Sec Affairs 
mono-84-5 


PC AO5/MF A01 


No abstract available. 


129,207 

AD-A229 782/8/GAR PC A05/MF A01 
Institute for Defense Analyses, Alexandria, VA. 

Soviet Military Thinking and Nuclear Weapons 
Issues. 

Rept. for Period Jul 89-May 90. 
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IDA/HQ-90-35572, SBI-AD-E501 318 

Contract MDA903-89-C-0003 


This paper addresses the Soviet Unions’s changing 
outlook on nuclear weapons and the role they play. To 
assess these changes, this paper first surveys and 
analyzes the Soviet open-source literature dedicated 
to security issues, paying particular attention to the 
treatment of nuclear weapons issues. The notions of 
changing military doctrine, strategic parity and stability, 
sufficiency, arms control, and the use of nuclear weap- 
ons are all addressed. The second half of the paper 
makes a speculative assessment of what today’s 
changes taking place in Eastern Europe and the Soviet 
Union might mean for future thinking about nuclear 
weapons issues. Finally, the impact of future Soviet 
defense spending and the Soviet political leadership 
are examined as factors that will also influence Soviet 
security policy. 
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istorica 

S. P. Abein, and P. Kyed. 28 Dec 90, 42p RFP-4283 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes beryllium properties included 
in producer, <r of Energy, and government 
specifications. The specifications are divi into two 
major cat Ss: current and historical. Within each 
category the data are arra primarily according to 
increasing purity and secondarily by i iy en | tensile 
properties. Qualitative comments on formability and 
weldability are included. Also, short penn = of 
powder production and consolidation techniques are 
provided. 
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PATENT-4 962 371 Not available NTIS 
Department of the Navy, Washington, DC. 

CPS Alarm System. 

Patent. 

B. A. Repp, A. M. Wurm, A. J. Simonoff, and S. R. 
Courtney. Filed 14 Nov 88, patented 9 Oct 90, 9p 
AD-D014 725/6, PAT-APPL-7-270 555 

Supersedes PAT-APPL-7-270 555. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This invention relates to an electrical ai heric 
pressure alarm. in particular, a collective protective 
system (CPS) alarm adaptable to shipboard spaces to 
warn personnel of unacceptable low over-pressures in 
interior spaces protected from chemical, biological and 
radiological (CBR) contamination is hereinbelow dis- 
closed. Naval warships and land based buildings used 
as combat information centers have long been pres- 
surized to protect against airborne intrusion of chemi- 
cal biological and radiological contamination. Current 
systems now widely used in our fleet employ a single 
red light and audible alarm to inform the bridge that 
overpressure has been lost in a protected space. The 
Navy standard interior communications/status moni- 
toring (IC/SM) alarm panel now widely used through- 
out protected Navy ships is of this type. These sys- 
tems employ a pressure transducer in a protected 
zone warning of pressure loss by lighting a red light 
and sounding a buzzer at the master panel monitoring 
station. However, a single red light does not provide 
indication of whether pressure in the protected zone is 
rising or feuing. or whether pressure is low but not fall- 
ing, etc. PAT-CL-340-626. (JS) 
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Master's thesis. 

ot = Bass. Dec 90, 113p Rept no. AFIT/GIR/LSR/ 
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With the realignment of the Air Force administration 
career field under the Administrative Assistant to the 
Secretary of the Air Force on November 19, 1987, 


and 





came a new set of requirements for all Air Force ad- 
ministrators. They were now responsible for electronic 
information as well as the written word. The question 
was, did the pp have the technical Capabilt 
ties, or computer litera to handle these new 
requirements. This y made that assessment and 
additionally made a determination of the enlisted ad- 
ministrators perceived computer training needs. The 
results revealed that only 64.3% of the respondents 
perceived themselves as computer literate. Since 
82.73% of the survey participants believed computer 
literacy was important on their present job, a definite 
gap exists which can only be cideed through computer 
training. In order to provide this training, this study has 

led a revamping of the curriculum at the admin- 
istration technical school as well as continuing com- 
puter education to be provided by individual bases 
either th lh the computer resource center or 
through a field training detachment. Keywords: Com- 
puter literacy, Computer beso 2 Administration, User 
resistance, Computer terminology, Training prefer- 
ences, Theses. 
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—— of Family income on Military Reserve Re- 


Mester’ $ thesis. 
o os Sep 90, 90p Rept no. AFIT/GSM/LSY/ 


The purpose of this study is to examine the impact of 
family income on retention in the military reserves. 
There are five types of family income from civilian em- 
ployment, income from other sources, income from 
wife’s employment, and potential income from reserve 
retirement. The study is limited to married male re- 
serve members with 6 years or less in the reserves. 
‘ords: Personnel retention, Military forces(United 
States), Family members, ogg | reserves, Reenlist- 
ment, Manpower, Retirement, Personnel retention, 
Personnel management, Income, Theses. (rwij) 
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ing Computer Lite: Among incoming 
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Master’ s thesis. 
S. M. Heaps. Sep 90, 152p Rept no. AFIT/GSM/ 
LSQ/90S-14 


This research developed an introductory level, Ay nee 
tion software oriented, computer course for the School 
of Systems and Logistics, Air Force Institute of Tech- 
nology (AFIT). The course is used to introduce new 
students to the applications software used in the grad- 
uate program. The research was designed to answer 
four basic research questions: What computer skills 
are necessary for minimum computer literacy at AFIT; 
Which application software packages are used in the 
AFIT graduate Seren Given the course-time avail- 
able to teach QMGT 290, what should be taught to 
maximize the literacy of the incoming students; and 
What teaching method(s) is/are best to teach comput- 
er lications. The author developed the revised 
QMGT 290 using a curriculum building model extract- 
ed from professional literature. The revised course 
contained a combination of lecture, hands-on, and 
take-home ee and exercises. The objective of 
the revised QMGT 290 course was to ensure a mini- 
mum pig apres day among all new students. Over 
75% of the students completing the revised course 
agreed that the course met its primary objective. Com- 
ments were solicited from both inattuctors and the stu- 
dents to improve the course in the future. Keywords: 
Computers, Micro-computers, Computer education, 
Computer training, Computer literacy, Theses. (sdw) 
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Master’s thesis. 
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This thesis examined the policy on women in combat 
and how the Air Force implemented this policy. The 


study revealed that women have engaged in combat 
from the beginning of recorded history. But i 


the passage of PL 80-625, which provided the combat 
exclusion policy. The literature indicated women were 
‘aged to join the Armed Services 


women into more men traditional 

related to the social and economic envi 
time. Keywords: Air force personnel, Women, 
Volunteer, Theses. (RWJ) 


129,215 

AD-A229 608/5/GAR PC A08/MF A01 
Texas Univ. at Austin. 

Fort Hood: Home of the Third Corps. 

Final rept. 

M. R. Reeder. 1989, 161p 


A comprehensive report which outlines the planning 
and production steps of a 21 — command 

video produced for the Army’ Thi 
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ining 

actual film is also available 
in Fi format This video serves many purposes: ti news 

Welcome to Fort Hood tape to be viewed by disti 
guished military and civilian visitors, a part of a A aonnd 
tation given ~ the Commanding General at speaking 
engagements, a newcomers orientation, and a public 
relations tool. (KR) 
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This study looked at the United States Copyright Law 

and its applications to computer software. 
looked at USAF policies and r — rerning the 
Protection of copyrighted so literature 
review, including personal cquespentiele with in- 
spector generals and computer and legal personnel, 
indicated that the Air Force has numerous policies 
concerning software copyright and the violation of 
those copyrights (software piracy). These policies and 
ulations were compared to standards set by the 
software industry and the results suggested that the 
appropriate policies are in place, but in some in- 
stances, enforcement was lacking. An attitudinal 
survey was conducted with 125 enlisted personnel and 
125 officers, with a 58.4 and 60.0 percent usable 
return rate. Using a simple 5-point Likert scale and 
Yes/No questions, no overall significant differences of 
attitudes were demonstrated between the two popula- 
tions. While many of the respondents felt that there 
was a problem with software piracy, few claimed to be 
personally involved. Understanding of copyright laws 
and what can and cannot be ied on micro- 
computers was lacking, especially in the junior ranks. 
Overall, it was determined that entry level education 
and enforcement of policies governing software piracy 
ge to be increased. Keywords: Copyrights, Comput- 
rams, Microcomputers, Ethics, Patents, Air 
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GAR 
(Order as N91-15715/6/GAR, PC A17/MF 


A03 
Coll. heb ange Shrivenham (England) 
uidance 


, and ‘ . 
In AGARD, Computer Aided System Design and Simu- 
lation 11 p. 


lem design and simulation package is 
sesetnd jo gemseniinns. The package was devel- 
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129,219 
PC A03/MF A01 
Santa CA, 


iM-109D 
re pe Jan 87-M 


Piersol. Sep 88, 2p SBI-AD-E900 881, NWC- 
N60530-87-D-0089 


During the second development test flight of the U/ 
RGM-109D Tomahawk cruise missile, a malfunction 
occurred in the Cruise Missile Guidance set (CMGS) 
that is believed to have been initiated by the pyroshock 
loads resulting from the ejection of the payload bay 
covers. 


1p4027 
Contract 


129,220 
N91-15720/6/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 


Thomson-CSF, Malakoff (France). 

Conceptual of Strapdown Seekers. 

F. Bertrand, and M. Breuzet. cAug 90, 18p 

Text in French. In AGARD, Computer Aided System 

Design and Simulation 18 p. 

The development of infrared sensor imagery over the 

last years, like image processing techniques, 

the use of seeker ics i i opt 
specification of strap- 


ics part is more simplified. The 
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MISSILE TECHNOLOGY 


Missile Guidance & Control Systems 


down seekers (with optronic stabilization of the line of 
havior necessitate a global simulation of the missile be- 

havior, because it is this which assures the angular 

in on the | target. A digital simulation was em- 

, which permits the definition of the principal 
sensor parameters (the range, resolution, integration 
time) taking into account the characteristics of the mis- 
sile, target, and the mission. The missile guidance is 
Js assured by the Gaceaieint which are represent- 

ed by a beha or eodet 


129,221 
N91-15721/4/GAR 
(Order as N91-15715/6/GAR, PC AI7/MF 


) 
ications Generales d’Electricite et de 
Mecanique, Paris (France). 
= for the Development of Mis- 


D. Berton, D. Duhamel, and G. Cuvelier. cAug 90, 


18p 
in AGARD, Computer Aided System Design and Simu- 
lation 18 p. 


An overview is given of general aspects of conception 
and utilization of simulators for the development of 
missile navigation systems. First, specific Dad 
a 

ims 


aan. — the simulators cur- 
rently operational in a to assist engi- 
neers in the development of modern missile 

systems, are described. The utilization philosophy, as 
well as the di different methods and tools available to ex- 
ploit the vast amount of data delivered by simulators 
are detailed. Particular emphasis is given to the obtain- 
ing of true and accurate models of the systems being 
simulated. Finally, an example of the use of a simulator 
is given. It deals with the development of a new algo- 
rithm for automatic alignment of an airborne missile 
navigation system, before the launching of the missile. 


Societe d’ 


129,222 
N91-15724/8/GAR 
(Order as N91-15715/6/GAR, PC AI7/ME 


A03) 
Charles Stark Draper Lab., Inc., Cambridge, M. 
Microcomputer as a Tool for Guidance eae Control 


P. Zarchan. cAug 90, 16p 
in AGARD, Computer Aided System Design and Simu- 
lation 16 p. 


It is shown how real time simulation output can be gen- 
erated and enhanced with the computational horse- 
power and graphics visualization technology which is 
currently available with microcomputers. Examples are 
presented which demonstrate how microcomputer 
based technology offer the designer a visualization 
which not only gives a deeper insight into the problem 
being solved, but in addition allows and encourages 
anid iteration in order to get an acceptable design. 


129,223 
N91-15734/7/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 
A03) 
Naval Weapons Center, China Lake, CA. 


Simulation of Multipath for Semiactive Missiles. 
ee ee eee | ae 


In RABARD. , Aided System Design and Simu- 
lation 14 p. 


High fidelity modeling of the multipath environment is 
required to properly test the performance of software 
tracking algorithms in a semiactive missile. Examples 
of multipath models are presented. Simulation data is 

‘ed to flight test data and the underlying signal 
mechanisms are explained. 


129,224 
N91-15736/2/GAR 
(Order as N91-15715/6/GAR, PC A17/MF 


A03) 
Naval Weapons Center, China Lake, CA. 
ics in Hardware-in-the-Loop Mis- 
sile 


mulation. 
B. J. Holden. cAug 90, 11p 
In sere § Computer Aided System Design and Simu- 
lation 11 p. 


Performance of computer graphics workstations has 
increased dramatically in recent years. These ma- 
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chines are currently being applied to a wide variety of 
scientific and engineering problems, and can be used 
y effectively in hardware in the loop (HWIL) simula- 

tion. The architecture of these machines is briefly ex- 


ined and their current capabilities summarized. The 
— of graphics workstations to simulation visu- 
ization is discussed along with its application to the 
problem of computer generated imagery for 

HWIL simulation of imaging missile systems. 


129,225 

ned yt aera PC 4 canal A01 
Department o' javy, ington, DC 

Device and Method for Monitoring the Presence of 
an Object in 
Patent tion. 

W. E. Miller, R. R. Mitchell, and D. E. Lovelace. Filed 
3 May 90, 18p N91-14823/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optically transparent cylinder, having a hemispheri- 
cal cavity at one end thereof and containing at least 
one light source and one light detector inside the hemi- 

cavity, utilizes the prismatic effect of the cyl- 
inder to locate an in space. The light source and 
detector are located on a disk whose Stee mag depth 
into the cavity and tilt angle inside the cavity can be 
et etn eee con and direction of 
the conical beam output, which is searching space for 
the location of the desired object, from the cylinder. 


129,226 

PATENT-4 959 656 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. —— 

E Detection and Signal Parameter Estima- 
tion with Application to High Dynamic Gps Receiv- 
er. 

Patent. 

R. Kumar. Filed 31 Oct 89, patented 25 Sep 90, 11p 
N91-14321/4, PAT-APPL-7-429 734 

Filed 31 Oct. 1989. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


In a system for deriving position, velocity, and accel- 
eration information from a received signal emitted from 
an object to be tracked wherein the signal comprises a 
carrier signal phase modulated by unknown binary 
data onde experiencing very high Doppler and ler 
rate, this invention provides combined estimation/de- 
tection apparatus for simultaneously detecting data 
bits and obtaining estimates of signal parameters such 
as carrier phase and frequency related to receiver dy- 
namics in a sequential manner. There is a first stage 
for obtaining estimates of the signal apt ee peo relat- 
ed to phase and frequency in ity of possible 
data transitions on the basis of Raven, al erm ob- 
tained within a current data bit. A second stage uses 
the estimates from the first —_ to decide whether or 
not a data transition has actually occurred. There is a 
third stage for removing data modulation from the re- 
ceived signal when a data transition has occurred and 
a fourth stage for using the received signal with data 
modulation removed therefrom to update global pa- 
rameters which are dependent only upon receiver dy- 
namics and independent of data modulation. Finally, 
there is a fifth stage for using the global parameters to 
determine the position, velocity, and acceleration of 
the object. 


Missile Trajectories & Reentry 
Dynamics 


129,227 

AD-A229 778/6/GAR PC A09/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
— of High-Temperature Air. Pt. 2. Applica- 


Pinel rept. Jan 89-Jan 90 
E. Bauer. ja Se , 178p IDA-D-626-PT-2, IDA/HQ-89- 
peg ee SBI-AD-E501 307 

(A Independent Research Program. 


This document is the second part of a set of notes in- 
tended to help the reader become familiar with the 


specialized literature of several applied topics in the 
physics of high-temperature air, discussing missile re- 
entry (Chapter 5), nuclear a (Chapter 


gy literature of technical reports 
to the field. Part 1 if these notes (IDA Noootion (C 

May 1990) consists of a 

1), a discussion of equilibrium air 

10,000 K (Chapter 2), a discussion of 

from high-temperature air (Chapter 3), and rg 4), 
which ves a discussion of some specific mecha 

nisms for heating the earth’s atmosphere, ranging 
from shock reeing through nuclear explosions to 
solar ultraviolet radiation. 


NATURAL RESOURCES 
& EARTH SCIENCES 


Cartography 


129,228 
N91-15616/6/GAR 
(Order as N91-15615/8/GAR, PC — 


1) 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard — light Center. 
Refinement of Ground Reference Data with 
mented Image Data. 
J. W. Robinson, and J. C. Tilton. Jan 91, 8p 


In Its Multisource Data Integration in Remote Sensing 
p 3-10. Sponsored by NASA, Washington. 


One of the ways to determine ground reference data 
(GRD) for satellite remote sensing data is to photo- 
interpret low altitude aerial photographs and then digi- 
tize the cover types on a digitized tablet and — 
them to 7.5 minute U.S.G.S. ee (that were 
selves digitized). The resulting GRD can be registered 
to the satellite image or, vice versa. Unfortunately, 
there are many opportunities for error when using digi- 
— tablet and the resolution of the edges for the 

depends on the spacing of the points selected on 
the digitizing tablet. One of the consequences of this is 
that when overlaid on the image, errors and missed 
detail in the GRD become evident. An ‘oach is dis- 
cussed for correcting these errors and adding detail to 
the GRD through the use of a highly interactive, visual- 
ly oriented process. This process involves the use of 
overlaid visual displays of the satellite image data, the 
GRD, and a segmentation of the satellite ae S data. 
Several prototype programs were i which 
provide means of taking a segmented image —~ using 
the edges from the reference data to mask out these 
segment edges that are beyond a certain distance 
from the reference data edges. Then using the refer- 
ence data edges as a guide, those segment edges that 
remain and that are judged not to be image versions of 
the reference edges are manually marked and re- 
moved. The prototype programs that were developed 
and the algorithmic refinements that facilitate execu- 
tion of this task are described. 


129,229 
N91-15618/2/GAR 
(Order as N91-15615/8/GAR, PC A08/MF 


A01) 
Innsbruck Univ. (Austria). Inst. for Informatics. 
Integration of SAR and DEM Data: Geometrical 


W. G. Kropatsch. Jan 91, 12p 
In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 27-38. 


General principles for integrating data from different 
sources are derived from the experience of registration 
of SAR images with digital elevation models (DEM) 
data. The integration consists of establishing geomet- 
rical relations between the data sets that allow us to 
accumulate information from both data sets for any 
given object point (e.g., elevation, slope, backscatter 
of ground cover, etc.). Since the geometries of the two 





data are completely different t cannot be com- 
pared on a pixel by pix presented ap- 
— detects instances of higher level features in 

ta sets i and performs the match- 
ing at the high level. Besides the efficiency of this gen- 
eral om it further allows the integration of addi- 
tional knowledge sources: world knowledge and 
sensor characteristics are also useful sources of infor- 
mation. The SAR features layover and shadow can be 
detected easily in SAR images. An analytical method 
to find such regions also in a DEM needs in addition 
the parameters of the flight path of the SAR sensor 
and the range projection generation of the 
SAR layover and shadow maps is summarized and 
new extensions to this method are proposed. 


129,230 
N91-15619/0/GAR 
(Order as N91-15615/8/GAR, PC A08/MF 
A01) 
Jet Propulsion Lab., Pasadena, CA. 
Towards onal Multisensor a. 
a J. M. Rignot, R. Kwok, and J. C. Curlander. Jan 


In in NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 39-58. 


To use data from a number of different remote sensors 
in a synergistic manner, a multidimensional analysis of 
the data is necessary. However, prior to this analysis, 
processing to correct for the systematic geometric dis- 
tortion characteristic of each sensor is required. Fur- 
thermore, the registration process must be fully auto- 
mated to handle a large volume of data and high data 
rates. A conceptual approach towards an operational 
multisensor registration algorithm is presented. The 
performance requirements of the algorithm are first 
formulated Ly ter the spatially, temporally, and spec- 
trally — factors that influence the image charac- 
teristics and the science requirements of various appli- 
cations. Several registration techniques that fit within 
the structure of this algorithm are also presented. Their 
performance was evaluated using a multisensor test 
data set assembled from LANDSAT TM, SEASAT, 
SIR-B, Thermal Infrared Multispectral Scanner (TIMS), 
and SPOT sensors. 


129,231 
N91-15623/2/GAR 

(Order as N91-15615/8/GAR, PC A08/MF 

A01) 

Carnegie-Mellon Univ., Pittsburgh, PA. 
Improved Disparity MAP Analysis Through the 
Fusion of Monocular | Segmentations. 
F. P. Perlant, and D. M. Mckeown. Jan 91, 15p 
Contracts DACA72-87-C-0001, F33615-87-C-1499 
In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 83-97. 


The focus is to examine how estimates of three dimen- 
sional scene structure, as encoded in a scene disparity 
map, can be improved by the analysis of the original 
monocular imagery. The utilization of surface illumina- 
tion information is provided by the segmentation of the 
monocular image into fine surface patches of nearly 
peer an ye intensity to remove mismatches gener- 
ated during stereo matching. These patches are used 
to guide a statistical analysis of the disparity map 
based on the assumption that such patches corre- 
spond closely with physical surfaces in the scene. 
Such a technique is quite independent of whether the 
initial disparity map was generated by automated area- 
based or feature-based stereo matching. Stereo analy- 
sis results are presented on a complex urban scene 
containing various man-made and natural features. 
This scene contains a variety of problems including 
low building height with respect to the stereo baseline, 
buildings and roads in complex terrain, and highly tex- 
tured buildin ings and terrain. The improvements are 
demonstrated due to monocular fusion with a set of 
different region-based image segmentations. The gen- 
erality of this approach to stereo analysis and its utility 
in the development of general three dimensional 
scene interpretation systems are also discussed. 


129,232 
N91-15624/0/GAR 
(Order as N91-15615/8/GAR, PC see 


Carnegie-Mellon Univ., Pittsburgh, PA. 

Fusion of Monocular Cues to Detect Man-Made 
Structures in Aerial Imagery. 

J. Shufelt, and D. M. Mckeown. Jan 91, 12p 
Contracts DACA72-87-C-0001, F33615-87-C-1499 

In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 99-110. 


NATURAL RESOURCES & EARTH SCIENCES 


The extraction of buildings from aerial imagery is a 
complex problem for automated computer vision. It re- 
quires locating regions in a scene that possess pares 
ties disti ing them as man-made as op- 
posed to naturally occurring terrain features. It is rea- 
sonable to assume that no single detection method 
can correctly delineate or v buildings in every 
scene. A cooperative- Paradigm is useful in 
approaching the building extraction problem. Using 
this paradigm, each extraction technique provides in- 
formation which can be added or assimilated into an 
overall interpretation of the scene. Thus, the main ob- 
jective is to explore the development of computer 
vision system that integrates the results of various 
scene analysis techniques into an accurate and robust 
interpretation of the underlying three dimensional 
scene. The problem of building hypothesis fusion in 
aerial imagery is discussed. Building extraction tech- 
niques are briefly surveyed, including four building ex- 
traction, verification, and clustering systems. A method 
for fusing the symbolic data — by these sys- 
tems is described, and applied to monocular i 

and stereo image data sets. Evaluation methods 
the fusion results are described, and the fusion results 
are analyzed using these methods. 


129,233 
PATENT-4 975 704 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
Method for Surface Motions and Map- 
ping Small T or Surface Defor- 
= with Synthetic Aperture Radar. 

atent. 
A. K. Gabriel, R. M. Goldstein, and H. A. Zebker. 
Filed 26 Jan 90, patented 4 Dec 90, 9p N91-14642/ 
3, PAT-APPL-7-470 665 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A technique based on synthetic aperture radar (SAR) 
interferometry is used to measure very small (1 cm or 
less) surface deformations with good resolution (10 m) 
over large areas (50 km). It can be used for accurate 
measurements of many geophysical phenomena, in- 
cluding swelling and buckling in fault zones, residual, 

vertical and lateral displacements from seismic events, 
and prevoicanic swelling. Two SAR ima: are made 
of a scene by two spaced antennas and a difference 
interferogram of the scene is made. After et 
phases of pixels of the difference interferogram, sur- 
face motion or deformation changes of the surface are 
observed. A second interferogram of the same scene 
is made from a different pair of images, at least one of 
which is made after some elapsed time. The second 
interferogram is then compared with the first interfero- 
gram to detect changes in line of sight position of 
pixels. By resolving line of sight observations into their 
vector components in other sets of interferograms 
along at least one other direction, lateral motions may 
be recovered in their entirety. Since in general, the 
SAR images are made from flight tracks that are sepa- 

rated, it is not possible to distinguish surface changes 
from the parallax caused by topography. However, a 
third image may be used to remove the topography 
and leave only the surface changes. 


Forestry 


129,234 

DE91006744/GAR PC A03/MF A01 
Southeastern Forest Experiment Station, Athens, GA. 
Forestry Sciences Lab. 

Research on: A. Reclamation of borrow pits and 
denuded lands; B. Biochemical aspects of mycorr- 
hizae of forest trees. Final report, 1975-1989. 
Progress rept. 

D. H. Marx. Dec 90, 34p wie oot 
Contract Al09-76SR00870 

Sponsored by Department of Energy, Washington, DC. 


This report furnishes a list of compiled and ongoing 
studies and a list of publications which resulted from 
the research accomplished by Institute scientists and 
other collaborators. The research accomplished can 
be placed in four categories: |. Research on borrow pit 
rehabilitation with 12 publications; Il. Research on arti- 
ficial regeneration of southern pines with 34 publica- 
tions; III. Research on artificial regeneration of Gestem 


129,237 


and Scientific Affairs rept. no. PUB-9829. Sponsored 
Sem eee 
Washington, DC. 


PB91-144253/GAR PC A03/MF A01 
Northeastern Forest Experiment Station, Burlington, 


VT. 
New England and New York’s Timber Economy: A 
Review of the Statistics. 

1989, 17p 

Also available from Supt. of Docs. 


The report summarizes current information on the for- 
-based industries of New England and 


nomic significance, cepecialy in relation to the other 
industries in the region. Tables containing data are in 
the appendix. 


129,237 
PB91-152488/GAR PC A02/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Reforestation in the South: Landown- 
ers Can Benefit from Reserve Pro- 
— Incentives. 
‘orest Service resear 


H. E. Kennedy. Nov 90. 8p FSRN-SO-264 


Hardwood forests are some of the most productive 
timber and wildlife habitat sites in the United States. 


iodi ; 

initiated in 1 to ret senem detcate sols roe aga less de- 

manding uses, incl option o' 

= back into yap The rye offers oy heme 
ers guidelines for direct-seeding proce- 

dures that they can use in reforestation. 
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Forestry 


PBO1-153593/GAR PC A08/MF A01 
— Forest Experiment Station, Delaware, 


tment of Agriculture Inter- 
goa spency Gypey Mot esearch Re’ , 1990. Held 
Connecticut on January 22-25, 


Pome Service cry technical rept. (Final). 

K. W. Gottschalk, M. J. Twery, and S. |. Smith. Jan 
90, 163p FSGTR-NE- 146, N FES/91-3 

Sponsored by Animal and Plant Health Inspection 
Service, Washington, DC., gee yo State Re- 
search ashington, DC ., and Agricultural Re- 
search Service, Washington, DC 


The report includes eight invited papers and 68 ab- 
stracts of volunteer presentations on gypsy moth biol- 
ogy, ecology, impacts, and management which were 

at the U.S. oS eee ate of Agriculture Inter- 
agency Gypsy Moth Research Review. 


129,239 

PB91-158337/GAR PC A03/MF A01 

Southern Forest Experiment Station, New Orleans, LA. 

PPSITE - Method of Site Evaluation for 
leaf Pine: Model Development and User’s 


Gu 
Forest Service general technical rept. 
C. A. Harrington. Dec 90, 31p FSGTR-SO-80 


A model was developed to predict site index (base age 
50 years) for longleaf pine (Pinus palustris Mill.). The 
model, named PPSITE, was based on soil characteris- 
tics, site location on the landscape, and land history. 
The model was constrained so that the relationship 
between site index and each soil-site variable was 
consistent with what was known about the biology of 
the ies. The model was quantified empirically with 
information available from the literature or other 
sources and with data collected for the study from 50 
stands. Because of the way the model was developed, 
PPSITE is an example of an expert, or knowledge- 
based, system. For the original set of 50 stands, the 
difference between site index estimated from tree 
ages and heights and site index predicted by the 


heig 
model averaged 2.8 feet with the chi-square test of ac- 


curacy Pecan that site index prediction should be 
within + or - 5.5 feet (p<0.05). A second test of the 
model with reserved data from an additional 19 stands 
indicated that the model’s predictions were within + or 
- 4.5 feet (p<0.05). The PPSITE model is available as 
an interactive computer program for IBM-compatible 
personal computers. Supplemental information is pro- 
vided in appendices to assist users in operating the 
program and in understanding the structure of the un- 
derlying model. 


129,240 
PB91-159897/GAR PC A08/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
Asia and Pacific Forest Industries Development 
Group. a Report: A Study of Potentials for 
Downstream Timber Processing in Developing 
be of the Asia/Pacific Region. 

P. Brion. 18 Jun 90, 164p V-90-85744, UNIDO- 
DP/ID/SER. A/1359 


The activities leading to a more desirable development 
of the secondary wood processing industry in develop- 
ing countries of the Asian/Pacific Region have appar- 
ently been stymied or blocked in some countries by 
factors which need immediate consideration by the af- 
fected countries. Although both the public and private 
sectors are generally convinced and willing to initiate 
or expand existing downstream timber processing ac- 
tivities, the rate of development is considered to be 
slow and one that needs rationalization, both in direc- 
tion and scope. To this end, the FAO has contracted 
the services of the United Nations Industrial Develop- 
ment Organization (UNIDO) to undertake this Review 
Project with the following immediate objective: ‘Devel- 
op further industrial secondary processing of timber 
products for local and export markets’, coupled with 
the following —_— for the sawmilling industry: (1) To 
improve its iency and income generating capacity 
from the current level of resource utilization; (2) To 
reduce wastage; and (3) To increase productivity from 
existing raw material. 


129,241 
PB91-160309/GAR PC A02/MF A0O1 
Southern Forest Experiment Station, New Orleans, LA. 
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Hardwood Reforestation in the South: Landown- 
ers Can Benefit from Conservation Reserve Pro- 
ram Incentives. 
‘orest Service resear 
H. E. Kennedy. Nov 90, 8p FSRN- SO-364 


Hardwood forests are some of the most productive 
timber and wildlife habitat sites in the United States. 
Because of their tremendous agricultural potential, 
most hardwood forests have been cleared, especially 
in the lower Mississippi River Valley. Many of these 
Soils oames now classified as highly erodible or subject to 

periodic reo 3 The Conservation Reserve Program, 
initiated in 1985 to return delicate soils to less de- 
manding uses, includes the option of wey cleared 
land back into forests. The publication offers landown- 
ers guidelines for planting and direct-seeding proce- 
dures that they can use in hardwood reforestation. 


129,242 
PB91-160382/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 


Station 

Predictin Behavior and Size of Crown Fires in the 
jorthern Rocky — ins. 

Fores Service research paper. 

R. Rothermel. Jan o1, “50p SRP/INT-438 


Describes methods for approximating behavior and 
size of a wind-driven crown fire in mountainous terrain. 
Covers estimation of average rate of spread, energy 
release from tree crowns and surface fuel, fireline in- 
tensity, flame length, and unit area power of the fire 
and ambient wind. Plume-dominated fires, which may 
produce unexpectedly fast spread rates even with low 
ambient windspeeds, are covered and supplemental 
methods suggested for estimating their occurrence. 
The spread information can be used to estimate and 
map fire area and perimeter. 


129,243 
PB91-160820/GAR PC A02/MF A01 
a Service, Ogden, UT. Intermountain Research 
tation. 
Statistical Procedures for Disagg tion Applica- 
ble to Modeling Climatic Effects on Forest Growth. 
Forest Service research note. 
A. R. Stage. Feb 91, 9p FSRN/INT-395 
Presented at Forest/Climate Interactions: Scale Tran- 
sition from Individual Leaves to the Global Workshop, 
Boulder, CO., September 25-27, 1990. 


Many processes that are observable for an entire pop- 
ulation can be difficult to observe for the individuals in 
the population. In a conceptually similar problem, a 
production process may be influenced by factors that 
vary in a temporal sequence during production, but the 
yield is observable only at the completion of the proc- 
ess. In the note, statistical procedures for disaggrega- 
tion, originally developed by R. A. Fisher, are reintro- 
duced with —— for how they might be applied 
to problems of modeling effects of climate and stand 
structure on forest growth. 


Geology & Geophysics 


129,244 
AD-A229 571/5/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 


land). 

Geopotential Harmonics of Order 15 and 30 from 
Analysis of 50 Orbit Determinations of 1967-102B. 
Technical rept. 

D. M. Walker. Jun 90, 32p RAE/TR-90029, DRIC- 
BR-115205 


The orbital parameters of the satellites 1967-102B, 
Cosmos 184 rocket, have been determined at 50 
epochs from some 3900 observations. For 21 of these 
determinations, Hewitt camera observations were 
available. During the time of the orbit determinations 
the satellite passed through 15th-order resonance. 
The variations in inclination and eccentricity have been 
analyzed to obtain six lumped 15th-order geopotential 
harmonics, with accuracies equivalent to between 0.2 
and 3.3 cm in geoid height and four lumped 30th-order 
geopotential harmonics, with accuracies better than 1 
cm in geoid height. The lumped harmonics obtained in 
this Report have been compared with those from the 
GEM 10B and 10C models and with those from 
GRIM3-L1 and the RAPP 1981 models. A comparison 


has also been made with the lumped harmonics ob- 
tained from a new PGS-3337 model published by 
NASA, and the — with this model is very 
good Keywords: Great Britain, Standard deviation, 
ables data, Variations. (KR) 


129,245 
AD-A229 776/0/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Dept. of Chemical Engi- 
neering and Materials Science. 

ihly Oriented Pyr- 


imaging of Stacking Faults in H 
raphite Using Scanning Tunneling Micros- 


copy. 

Technical rept. no. 16, 1 Jan-31 Oct 90. 
S. R. Snyder, T. Foecke, H. S. White, and W. W. 
Gerberich. 3 Dec 90, 14 


p 
Contract N00014-87-K-0494 


Scanning tunneling microscopy images of the (0001) 
plane of highly oriented pyrolytic graphite show defect 
regions consisting of an extensive network of partial 
dislocations that form extended and contracted nodes. 
The partial dislocations in hexagonal graphite enclose 
triangular regions (about 1000 nm on a side) of faulted 
material comprised of rhombohedral graphite. Tunnel- 
ing spectroscopy shows differences in the depend- 
ence of the tunneling current on voltage between the 
faulted and unfaulted regions. Electronic and elastic 
interactions of the tip with the HOPG surface are pro- 
posed to explain the observed image contrast be- 
tween hexagonal and rhombohedral graphite. (ttl) 
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DE90015321/GAR 
Department of Energy, Morgantown, WV. Morgantown 
an Technology anter. 
yey mee Technology status report. 
alone. Apr 90, 62p DOE/ METC-90/0270 


This research is part of a multidisciplinary effort that 
focuses on developing the technology to produce nat- 
ural gas from resources that have been classified as 
unconventional because of their unique geology and 
production mechanisms. Gas hydrates is one such re- 
source. Current work emphasizes geological studies; 
characterization of the resource; and generic re- 
search, including modeling of reservoir conditions, pro- 
duction concepts, and predictive strategies for stimu- 
lated wells. Complementing this work is research on in 
situ detection of hydrates and field tests to verify ex- 
traction methods. The objective is to provide a com- 
prehensive technology base from which estimates of 
reserve potential can be made, and from which indus- 
try can develop recovery strategies. Research has fo- 
cused primarily on developing a basic understanding 
of hydrate formation and dissociation in the laboratory 
and geological characterization. Areas where gas hy- 
drates are likely to occur were identified, and specific 
high potential areas were targeted for detailed investi- 
gation. Laboratory research has included the charac- 
terization of the physical system, which focused on 
creating synthetic methane hydrates and developing 
synthetic hydrate cores using tetrahydrofuran (THF), 
consolidated rock cores, frost base mixtures, water/ 
ice-base mixtures, and water-base mixtures. Prelimi- 
nary gas hydrate production models were developed 
for both steam injection and reservoir depressurization 
methods of gas production from gas hydrate forma- 
tions. Concepts for in situ combustion production, 
shallow hydrate deposit dredging, and combinations of 
thermal and depressurization methods were also in- 
vestigated. 22 refs., 9 figs., 3 tabs. 
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Lawrence Livermore National Lab., CA. 
een monitoring with seismic arrays and 
ptive noise cancellation. Final report. 
Progress rept. 
. E. Harben, D. B. Harris, and S. P. Jarpe. Jan 91, 
38p DOE/BC-91002214 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


Although the application of seismic methods, active 
and passive, to monitor in-situ reservoir stimulation 
processes is not new, seismic arrays and array proc- 
essing technology coupled with a new noise cancella- 
tion method has not been attempted. Successful appli- 
cation of seismic arrays to passively monitor in-situ 
reservoir stimulation processes depends on ‘aan able 
to sufficiently cancel the expected large amplitude 
background seismic noise typical of an oil or quoter. 
mal production environment so that small amplitude 





seismic signals occurring at th can be detected 
and located. This report descri the results of a 
short field experiment conducted to test both the appli- 
cation of seismic arrays for in-situ reservoir stimulation 
monitoring and the active noise cancellation technique 
in a real reservoir production environment. Although 

| application of these techniques to in-situ 
reservoir stimulation monitoring would have the great- 
est payoff in the oil industry, the proof-of-concept field 
experiment site was chosen to be the geo- 
thermal field in northern Calttorria” This site was 
chosen because of known re seismicity rates, a rela- 
tively shallow production depth, cooperation and some 
cost sharing the UNOCAL Oil Corporation, and the 
close proximity of the site to LLNL. The body of this 
report describes the Geysers field experimental con- 
figuration and then discusses the results of the seismic 
array processing and the results of the seismic noise 


ly pri 
— followed by a brief conclusion. 2 refs., 11 
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DE$1004874/GAR 

Louisiana State Univ., Baton Rouge 
Ammonium silicate —— and its influence on 
the interpretation of fixed-ammonium anomalies 
as an exploration = Progress report, July 1, 
1989-November 30, 

L. B. Williams, and ms Et Ferrell. 30 Nov 90, 17p 
DOE/ER/13748-3 

Contract FG05-87ER13748 

Sponsored by Department of Energy, Washington, DC. 


The study of nitrogen (NH(sub 4)(sup +)) diagenesis 
associated with hydrocarbon occurrences is intended 
to aid in predicting favorable areas of petroleum explo- 
ration and recovery by establishing a better under- 
standing of the interaction of organic maturation prod- 
ucts with clastic sedimen sequences. This re- 
search has indicated that fixed-NH(sub 4) in clays pre- 
serves anomalous NH(sub 4)(sup +) abundances, 
thus recording a significant reaction in the maturation 
of hydrocarbons which correlates with the oil window. 
Fixed-NH(sub 4) concentrations are independent of 
total organic carbon content, but increase with organic 
maturity in source rocks (up to T(approx)140 C). The 
authors have found anomalously high fixed-NH(sub 4) 
concentrations in oil and gas reservoirs, and in sand- 
stones that may have acted as migration conduits for a 
nearby oilfield. The remainder of the project period will 
be spent com pleting Publications, and finalizing the in- 
terpretation of results on fixed-NH(sub 4) in the Salton 
Sea (SSDP) and Monterey Fm. The data that authors 
have collected from these areas will allow them to ex- 
amine the effect of high temperatures and high-N or- 
- matter (prevalent on the west coast) on levels of 

H(sub 4)-fixation. The authors will also develop some 
preliminary ideas on the mechanism of NH(sub 4)(sup 
+) oxidation responsible for high-N(sub 2) (gas) reser- 
voirs such as Sorrento Field, Colorado. 
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DE91005678/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Sorption of humic acids to mineral surfaces and 
their roles in contaminant binding. 

E. M. Murphy, J. M. Zachara, S. C. Smith, and J. L. 
Phillips. Nov 90, 25p PNL-SA-18877, CONF- 
9008177-1 

Contract ACO06-76RL01830 

International Humid Substance Society comers | (5th), 
Nagoya (Japan), 6-10 Aug 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Humic substances dissolved in groundwater may 
adsorb to certain mineral surfaces, rendering hydro- 
philic surfaces hydrophobic and making them sorbents 
for hydrophobic organic compounds (HOC). The sorp- 
tion of humic and fulvic acids (International Humic Sub- 
stance Society, IHSS, reference samples) on hematite 
and kaolinite was investigated to determine how natu- 
ral organic coatings influence HOC sorption. The sorp- 
tion behavior of the humic substances was consistent 
with a ligand-exchange mechanism, and the amount of 
sorption depended on the concentration of hydroxylat- 
ed surface sites on the mineral and the properties of 
the humic substance. The sorption of the humic sub- 
stances to two solids was proportional to their aromat- 
ic carbon content and inversely proportional to the O/ 
C ratio. Increasing quantities of sorbed humic sub- 
stances (f(sub oc)0.01 to 0. 5%) increased the sorp- 
tion of carbazole, dibenzothiophene, and anthracene. 

Peat humic acid, the most aromatic coating, showed 
the greatest sorption enhancement of HOC when 
sorbed to hematite. In addition, HOC sorption was 
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Fe 08) cos coating formed at low ionic strength 
0.005) as compared to higher ionic strength (I = 


0.1). We Sn ee 


: i hydr 
humic molecule to HOC. 30 refs., 5 figs. 


DE} 1006086/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Three-dimensional inversion of travel time data for 


structurally complex ge q 

V. Pereyra, and S. J. Wright. Aug 90, 33p CONF- 
8909313-2 

Contract W-31109-ENG-38, Grant SBIR-8619607 
Society for Industrial and Applied Mathematics (SIAM) 
conference on ba and computational 
ton 35 (an) 29 Sop 1868 Sponsored by Depart 
ion 

ment of Energy, Washington, DC. 


Modeling and inversion techniques for the seismic pro- 
specting problem are described. A concisely-parame- 
trized geological model of the site under study is con- 
structed, and the “forward problem” of simulating the 
effects of shots on this model is solved by ray-tracing. 
We then use constrained optimization techniques to 
choose values for the model parameters so that the 
predicted response to the shots matches the observed 
response in either the least-squares or least (ell)(sub 
nee we Numerical experience is reported. 14 refs., 2 
S., 
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EG and G Idaho, Inc., Idaho Falls. 

Reservoir related research at Idaho National Engi- 
Livermore National 


‘ory, Lawrence 

Laboratory, and ‘Oak Ridge National Laboratory. 

meyer, and R. E. Mesmer. 
1990, 15p EGG-M-90157, CONF-9004131-8 
Contract ACO7-761D01570 
The national energy strategy: the role of geothermal 
technology development, n Francisco, CA (USA), 
18-20 Apr 1990. Sponsored by Department of Energy, 
Washington, DC. 


Idaho National Engineering Laboratory (INEL), Law- 
rence Livermore National Laboratory (LLNL), and Oak 
Ridge National Laboratory (ORNL) conduct research 
in reservoir engineering, geophysics, and hemis- 
try, respacieaa in su of the DOE Reservoir 
Technology Research Program. INEL’s research has 
centered on the development of a reservoir simulation 
code to predict heat and solute transfer in fractured, 
porous media. In support of the initiatives for research 
at the The Geysers, INEL will initiate in cooperation 
with Lawrence Berkeley Laboratory, studies of injec- 
tion and related interference effects at The 
Work at LLNL is centered on analysis of the seismicity 
associated with production and injection at geothermal 
systems and effects of geothermal systems on seismic 
ignals. LLNL is continuing studies of seismic attenu- 
ation related to the presence of steam at The Geysers. 
ORNL conducts research to obtain the thermodynamic 
and kinetic data needed as input into geochemical 
models such as those being developed by John Weare 
of the University of California, San Diego that predict 
the phase behavior and corrosion characteristics of 
geothermal brines. The current program at ORNL ad- 
dresses the ion interaction parameters of bisulfate ion 
(HSO(sup (minus))) with Hye and Na(sup +), the 
dissociation constant of HSO(sub 4)(sup ae 
OH(sup (minus)), and the solubility and tion 
aluminum in the system H(sup +)-Na(sup Kieu 
+)-Cl(sup (minus))-OH(sup (minus)). ORNL is initiating 
studies of the distribution of HCI in steam in support of 
the expanded research program at The Geysers. 3 
refs. 
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DE91006304/GAR PC A10/MF A02 

Geology aiid geochemistly of the Geyser Bigh 
and istry of yser it 

Geothermal Area, Umnak Island, Aleutian Islands, 

Alaska. Final report. 

Progress rept. 

C. J. Nye, R. J. Motyka, D. L. Turner, and S. A. Liss. 

Oct 90, 209p DOE/ID/12742-1 

Contracts FG07-881D12742, FG07-881D12744 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 
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Geology & Geophysics 


The Geyser Bight geothermal area is located on 
Umnak island in the central Aleutian Islands. it con- 
SS eee 


and 
N. S. Brodsky. Nov 90, 51p SAND-90-7076 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
wave ultrasonic data were used to 


stress 
in the undamaged state, ane constant strain-rate 
tests, and then monitored as functions of time while 
the specimens were held at pressure. Both wave ve- 
locities and amplitudes increased over time at pres- 
sure, indicating that cracks closed and perhaps 
healed. The recovery of ultrasonic wave characteris- 


correlation with pressure. For both amplitudes and ve- 
locities, recoveries were greatest in the specimens 
with the least damage. 13 refs., 15 figs., 1 tab 
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Westinghouse Savannah River Co., Aiken,SC. 

Hy characterization of the 
t 
River } 

R. K. Aadland. 1990, 18p WSRC-MS-90-282, CONF- 
9011173-2 

Contract AC09-89SR18035 
Conference on coastal plains 
SC (USA), 6-11 Nov 1990. Sponsor 
of Energy, Washington, DC 

Portions of this document are illegible in microfiche 
products. 


Several hydrostratigraphic classification schemes 
have been devised to describe the hydrogeology at the 
Savannah River Site SRS. Central to these schemes is 


ae Head, 
by Department 


tigraphic 
rently favored for the Site. This fixed relationship has 
proven difficult to apply in studies of widely separated 
locations at the Site due to the various facies observed 
in the updip Coastal Plain sequence. A detailed analy- 
sis and synthesis of the geophysical, core, and hydro- 
logic data available from more than 164 deep wells 
from 23 cluster locations both on the Site and in the 
surrounding region was conducted to provide the basis 
for a hydrostratigraphic classification scheme which 
could be applied to the entire SRS region. As a result, 
classification was devel- 
charac- 
the Site (Aadiand ct 
al., 1990). The Poceueigeette code accounts for 
and accommodates the rapid lateral variation in litho- 
facies observed in the region, and eliminates all 
“formal” connection between the hydrostratigraphic 
nomenciature and the lithostratigraphic nomenciature. 


June 1, 1991 199 
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The code is robust and can be made as detailed as is 

needed to characterize the aquifer units and aquifer 

apa described in Site- ific studies. 15 refs., 2 
Ss. 
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Westinghouse Savannah River Co., Aiken,SC 

ne untecy: and hydr characteristics of 
the hy systems of the 

eral separations Savannah River 

R. K. Aadiand, M. KH Nar and T. M. Westbrook. 
1990, 20p WSRO-MS.90-261, CONF-9011173-1 
Contract ACO9-89SR18035 

Conference on coastal paint geology, Hilton Head, 
SC (USA), 6-11 Nov 1990. Sponsored by Department 
of Energy, Washington, DC. 


The General Separations Area (GSA) is an approxi- 
mately 15-square-mile area near the raphic 
center of the Savannah River Site (SRS). The SRS is 
located in the wc ee Atlantic Coastal Plain physiogra- 
phic province of South Carolina on the Aiken Plateau 
at an elevation of approximately 300 feet above mean 
sea level. The sedimentary sequence of the GSA com- 
prises unconsolidated sediments ranging in age from 
Cretaceous to Holocene with isolated zones of con- 
solidated sediments. The Tertiary sediments are com- 
posed of sand, silt, clay, and calcareous materials of 
varying composition. The alpha-numeric hydrostrati- 
graphic nomenciature proposed by Aadland (1990) is 
used herein. The Tertiary-age lithostratigraphic se- 
quence at the GSA is composed predominantly of ter- 
— Cclastics interspersed with carbonate-rich 

astics and limestones. The calcareous lithologies are 
discontinuous and divided into a lower and upper zone. 
15 refs., 2 figs. 
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Sandia National Labs., Albuquerque, NM. 

Core analyses for selected samples from the Cule- 
bra Dolomite at the Waste Isolation Pilot Piant site. 
V. A. Kelley, and G. J. Sauinier. Nov 90, 317p SAND- 
90-7011 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Two groups of core samples from the Culebra Dolo- 
mite Member of the Rustler Formation at and near the 
Waste Isolation Pilot Plant were analyzed to provide 
estimates of hydrologic parameters for use in flow- 
and-transport modeling. Whole-core and core-plug 
samples were analyzed by helium porosimetry, resa- 
turation and porosimetry, mercury-intrusion porosi- 
metry, electrical-resistivity techniques, and gas-perme- 
ability methods. 33 refs., 25 figs., 10 tabs. 
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DE91006837/GAR PC A18/MF A03 
MK-Ferguson Co., Weldon Spring, MO. 

WSSRAP chemical plant geotechnical investiga- 
tions: Appendix A, Phase 1, Borehole, piezometer 
and test pit 
Dec 90, 420p DOE/OR/21548-158-App.A 

Contract AC05-860R21548 

Sponsored by Department of Energy, Washington, DC. 


This document has been prepared for the United 
States Department of Energy (DOE) Weldon Spring 
Site Remedial Action Project (WSSRAP). This report 
presents the results of site geotechnical investigations 
conducted by the PMC in the vicinity of the Weldon 
Spring chemical plant and raffinate pits (WSCP/RP) 
and in potential on-site and off-site clayey material 
borrow sources. This document, Appendix A, contains 
information for Phase | of WSSRAP for boreholes, pie- 
zometer and test pit logs. 


129, 2: 
6£61006839/GAR PC A16/MF A02 
MK-Ferguson Co., St. Charles, MO. 

Weldon Spring Site Remedial Action Project chem- 
ical plant geotechnical investigations. Appendix C- 
% inates of boreholes; Appendix C-2, 
Groundwater level = data (August 1989- 
August 1990); Appendix D, Laboratory soil test 
data sheets; Appendix D-1, Summary of permeabil- 
ity test result corrections. 

Dec 90, 368p DOE/OR/21548- 158-App.C-D 
Contract AC05-860R21548 

Sponsored by Department of Energy, Washington, DC. 


This document contains appendices C--D for the 
Weldon Spring Site Remedial Action Project 
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(WSSRAP). This report presents the results of site 
geotechnical investigations conducted in the vicinity of 
the Weldon Spring chemical plant and raffinate pits 
(WSCP/RFP) and in potential on-site and off-site clayey 
material borrow sources. Included are coordinates on 
boreholes and a summary of permeability test result 
corrections. 
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DE91006866/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Physics. 

Isotopic studies of rare gases in terrestrial sam- 
ples and in natural nucleosynthesis. Progress 


report. 

Jul 87, 14p DOE/ER/13667-T1 

Contract FG03-87ER13667 

Sponsored by Department of Energy, Washington, DC. 


This project is concerned with research in rare gas 
mass spectrometry. The broad objective is to read the 
natural record that isotopes of the rare gases comprise 
as trace constituents of natural gases, rocks, and me- 
teorites. In past years, these interests have led to the 
study of such diverse problems as the dating of rocks, 
the early chronology and isotopic structure of the solar 
system as revealed by extinct radioactivities, and the 
elemental and isotopic composition of trapped primor- 
dial rare gases in meteorites. In recent years, the 
project has focused progressively more on terrestrial 
problems. 
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DE91006867/GAR PC A03/MF A01 


California Univ., Berkeley. Dept. of Physics. 

Isotopic studies of rare gases in terrestrial sam- 

ples and in natural nucleosynthesis. Progress 
rt. 


report. 

J. H. Reynolds. Aug 88, 18p DOE/ER/13667-T2 
Contract FG03-87ER13667 

Sponsored by Department of Energy, Washington, DC. 


This project is concerned with research in rare gas 
mass spectrometry. The broad objective is to read the 
natural record that isotopes of the rare gases comprise 
as trace constituents of natural gases, rocks, and me- 
teorites. In past years, these interests have led to the 
study of such diverse problems as the dating of rocks, 
the early chronology and isotopic structure of the solar 
system as revealed by extinct radioactivities, and the 
elemental and isotopic composition of trapped primor- 
dial rare gases in meteorites. In recent years, the 
project has focused progressively more on terrestrial 
problems. 
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DE91006868/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Physics. 

Isotopic studies of rare gases in terrestrial sam- 
ples and natural nucleosynthesis. Progress report. 
Jul 90, 29p DOE/ER/13667-T3 

Contract FG03-87ER13667 

Sponsored by Department of Energy, Washington, DC. 


This project is concerned with research in rare gas 
mass spectrometry. We read the natural record that 
isotopes of the rare _— provide. We study fluids 
using a system (RARGA) that is sometimes deployed 
in the field. In 1990 there was a strong effort to reduce 
the backlog of RARGA samples on hand, so that it was 
a year of intensive data gathering. Samples from five 
different areas in the western United States and sam- 
ples from Guatemala and Australia were analyzed. Ina 
collaborative study we also began analyzing noble 
gases from rocks associated with the fluids. An impor- 
tant objective, continuing in 1991, is to understand 
better the reasons for somewhat elevated (sup 3)He/ 
(sup 4)He ratios in regions where there is no contem- 
porary volcanism which could produce the effect by 
addition of mantle helium. Our helium data have given 
us and our collaborators some insights, which are to 
be followed up, into gold mineralization in geothermal 
regions. Our DOE work in calibrating a sensitive laser 
microprobe mass spectrometer for noble gases in fluid 
inclusions continues. Having completed a series of 
papers on noble gases in diamonds, we next will at- 
tempt to make precise isotopic measurements on 
xenon from mantle sources, in search of evidence for 
terrestrially elusive (sup 244)Pu decay. 
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Review of WIPP repository clays and their rela- 
tionship to clays of adjacent strata. 
J. L. Kruminansl, K. M. Kimball, and C. L. Stein. Dec 
90, 75p SAND-90-0549 
Contract ACO04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
The Salado Formation is a thick evaporite seque 
located in the Permian Delaware Basin of coubwent 
ern New Mexico. This study focuses on the intense 
diagenetic alteration that has affected the small 
amounts of clay, feldspar, — uartz washed into the 
basin during salt de; changes are of 
more than academic aarent. since this formation also 
houses the WIPP (Waste Isolation Pilot Plant). Site 
characterization concerns warrant compiling a detailed 
data base describing the clays in and around the facili- 
ty horizon. An extensive sampling effort was undertak- 
en to address these programmatic issues as well as to 
provide additional ring HH weg diagenetic mecha- 
nisms in the Salado enty-five samples were col- 
lected from argillaceous partings in halite at the strati- 
gr ‘aphic level of the Waste Isolation Pilot Plant (WIPP). 
hese were compared with twenty-eight samples from 
cores of the Vaca Triste member of the Salado, a thin 
clastic unit at the top of the McNutt potash zone, and 
with a clay-rich sample from the lower contact of the 
Culebra Dolomite (in the overlying Rustler Formation). 
These settings were compared to assess the influence 
of differences in brine chemistry (i.e., halite and potash 
facies, normal to hypersaline marine conditions) and 
sediment composition (clays, sandy silt, dolomitized 
limestone) on diagenetic processes. 44 refs., 11 figs., 
5 tabs. 
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Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Jiban no denjiha denpan tokusei ni kansuru kento. 
(I). Ganban no denjiha denpan teisu no sokuteiho 
to sono tekiyo. (Study on propagation characteris- 
tics of electromagnetic wave in underground. (I). 
Measuring method for propagation constant of 
electromagnetic wave in rocks). 

Y. Amano, and K. Tanabe. May 90, 33p CRIE-T- 
89065 

In Japanese. 

U.S. Sales Only. 


Elecromagnetic wave is used for underground survey, 
but underground is very non-uniform and attenuant. 
This paper proposed a new measuring method con- 
cerning the propagation characteristics of electromag- 
netic wave. This me’ used the balanced stripline 
(BS) which was composed of two wide outer conduc- 
tors, shallow central conductor and _ supporting 
medium. Planar sample was inserted into BS to use as 
the transmitting medium for electromagnetic wave. 
The propagating time and attenuation of electromag- 
netic wave were measured. tary speed and at- 
tenuation constant were determined from measure- 
ments and dielectric constant and conductivity of the 
rock were calculated from the equation rt ing the 
propagation constant. This measuring method does 
not result the inferior contact between the conductors 
and sample and the error is small. The change of the 
width of the central conductor can reduce the mis- 
match reflection of characteristic impedance. This 
method was applied to rocks such as granite, andesite, 
tuff and sandstone in the frequency range of 13MHz to 
550MHz and the measurements were compared with 
measured values by imdedance-analyzer to verify the 
effectiveness of this method. 18 refs., 12 figs., 2 tabs. 
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ENEA, Casaccia (Italy). Dipt. Protezione Ambientale e 
Salute dell’Uomo. 
Distribuzione degli elementi in traccia nelle acque 
naturaii del bacino dei Cordevole (Alpi Dolomi- 
tiche, Agordo, Belluno, Italia). (Cordevole River 
Basin (Italy) trace elements distribution). 
ty eet rept. 

rondi, M. De Cassan, R. Gragnani, C. Orlandi, 
and G. Paganin. Mar 90, 36p ENEA-RT-' PAS-89-30, 
RT/PAS-89-30 
In Italian. 
U.S. Sales Only. 


This work reports on a study of the distribution and cir- 
culation of trace elements in Italian aquifers in a wide 
range of environmental conditions, with = water 
chemistry lithology, hydrogeology, geochemical condi- 





tions, as well as level of contamination. The Lnpae ed 
chemical study was carried out on springs and surface 
waters in an area located in East Alpine Range. It was 
found that: water salinity was generally low, hin 
some springs leaching levels of gypsum in the Bellero- 
phon formation presented salinity values higher than 1 
Boe the chemistry of the water was widely influenced 
the lithology; trace elements content was generally 
ckansts Sinaia siden ieee 
dium reached h 
in the tavginn that flowed in volcanic ps ale uranium 
and molibdenum were characterized by high 
chemical mobility and generally their concentrations 
increased with Banted Salinity; the geochemical 
characteristics of elements and peculiar geochemical 
processes effected trace concentrations element 
more than lithology (in fact, only vanadium contents 
showed a significant correlation with volcanic rocks). 
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Fossil Record of Evolution: Data on Diversification 
and Extinction. 

Final Report, Feb. 1984 - Dec. 1 

J. J. koski. 29 Nov 90, 15p NAS 1.26:187253, 
NASA-CR-187253 

Contract NAG2-282 


The two principle efforts include: (1) a compilation of a 
tic, mesoscale data base on times of origination 
and extinction of animal genera in the oceans over the 
last 600 million years of geologic time; and (2) an anal- 
ysis of statistical patterns in data that relate to 
the diversification of complex life and to the occur- 
rence of mass extinctions, especially those that mignt 
be associated with extraterrestrial phenomena. 
data base is unique in its taxonomic scope and detail 
and in its temporal resolution. It is a valuable resource 
for investigating evolutionary expansions and extinc- 
tions of complex life. 


129,266 
N91-15610/9/GAR 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Gravity Field Error Analysis: Applications of GPS 
ae and Gradiometers on Low Orbiting Piat- 
lorms 

E. Schrama. Nov 90, 58p NAS 1.15:100769, REPT- 
91E00216, NASA-TM-100769 


The concept of a Global Positioning System (GPS) re- 
ceiver as a tracking facility and a gradiometer as a sep- 
arate instrument on a low orbiting platform offers a 
unique tool to map the Earth’s gravitational field with 
unprecedented accuracies. The former technique 
allows determination of the spacecraft’s ephemeris at 
any epoch to within 3 to 10 cm, the latter permits the 
measurement of the tensor of second order deriva- 
tives of the gravity field to within 0.01 to 0.0001 Eotvos 
units depending on the type of gradiometer. First, a va- 
riety of error sources in gradiometry where emphasis is 
placed on the rotational problem pursuing as well a 
Static as a dynamic approach is described. Next, an 
analytical technique is described and applied for an 
error analysis of gravity field parameters from gradiom- 
eter and GPS observation s. Results are dis- 
cussed for various configurations proposed on Topex/ 
Poseidon, Gravity Probe-B, and Aristoteles, indicating 
that GPS only solutions may be computed up to 
degree and order 35, 55, and 85 respectively, whereas 
a combined GPS/gradiometer experiment on Aristo- 
teles may result in an acceptable solution up to degree 
and order 240. 
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N91-15642/2/GAR 

California Inst. of Tech., Pasadena. 
Mantle Dynamics and ‘Geodesy. 
Final Report, 15 May 1989 - 14 May 1990. 

A. Albee. LS May 90, 10p NAS 1.26:187330, NASA- 
CR-18733 

Contract NAGS-1132 


Both completed work and work that is still in progress 

are presented. The completed work presented in- 

cludes: (1) core-mantle boundary topography; (2) ab- 

solute value for mantle he ape (3) code sae 
— (4) lateral heterogeneity of subduction zone 

5 and (5) planning for the Coolfront meeting. The 

k presented that is still in progress includes: (1) 

anomalies for a chemically stratified mantle; and 

2) ater anomalies with lateral variations in viscosity. 
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N91-15647/1/GAR PC A04/MF A01 
California Inst. of Tech., — 

GPS Measurements of Deformation Associated 
with the 1987 Superstition Hills Earthquake: Evi- 


dence for Faulting. 

S. Larsen, R. Rei , H. Neugebauer, and W. 
ong 1991, 70p NAS 1.26:187781, NASA-CR- 
187781 

Contract NAG5-814 


= soa! Peaitoning ‘Syciem Carey can 
lobal Positioni lem campaigre 
pe attributed to the November 24, 1987 Superstition 


ing - 
within 3 kilometers of the surface rupture 
m. jay Sgr ar ince ll ela om 


fault a 0 + or - 10 4 left-lateral 
conjugate northeast-trending Elmore Ranch 
fault. The moments are 9.4 x 2. 25) 
dyne-cm and 2.3 x 10(exp 25) dyne-cm for the Super- 
Stition Hills and Elmore Ranch faults, ee es 
consistent with teleseismic source 
data also suggest the post seismic slip he i 
perstition Hills fault is concentrated at shallow depths. 
Distributed slip solutions using Singular Value Decom- 
ition indicate near uniform di along the 
Imore Ranch fault and ae slip to the north- 
west and southeast along the Superstition Hills fault. A 
significant component of non-seismic displacement is 
observed across the Imperial Valley, wtih is attrib- 
uted in part to interseismic plate-boundary deforma- 
tion. 


129,269 
N91-15649/7/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. 

GPS Measurements of Strain Accumulation Across 
the Imperial poly ag Sanne California: 1986-1989. 

S. Larsen, leilinger. hn 39p NAS 

W wert 187788, NASA-CR-187788 

Contracts NAGS5-814, USGS-14-08-0001-61679 


The Global Positioning System (GPS) data collected in 
southern California from 1986 to 1989 indicate consid- 
erable strain accumulation across the Imperial Valley. 
Displacements are computed at 29 stations in and 
near the valley from 1986 to 1988, and at 11 sites from 
1988 to 1989. The earlier measurements indicate 5.9 
+/- 1.0 cm/yr right-lateral differential velocity across 
the valley, although the data are heavily influenced by 
the 1987 Superstition Hills earthquake sequence. 
Some measurements, especially the Soottendien dis- 
placements, are suspects for large errors. The 1988 to 
1989 GPS displacements are best modeled by 5.2 + /- 
0.9 cm/yr of valley crossing deformation, but rates cal- 
culated from conventional geodetic measurements 
(3.4 to 4.3 cm/yr) fit the data nearly as well. There is 
evidence from GPS and Very Long Base Interfero- 
metry (VLBI) observations that the present slip rate 

lo southern San Andreas fault is smaller than 


spondingly, a higher earthquake potential is indicated 
for the San Jacinto fault. The Imperial Valley GPS sites 
form part of a 183 station network in southern Califor- 
nia and northern Baja California, which spans a cross- 
section of the North American-Pacific plate boundary. 


129,2. 
PB91- 714112/GAR PC A12/MF A02 
California Inst. of Tech., Pasadena. Earthquake Engi- 
neering Research Lab. 
Source Accelerograms Recorded by 

Instrumental orn in Tangshan, China. Part 1. 
1989, 259p EERL. 
ee by National Science Foundation, Washing- 

DC., and State Seismological Bureau, Harbin 
(chine). inst. of Engineering Mechanics. 


A joint research project on 
measurement has been es 


inemetrics PDR-1 Digital Event Recorders 


, 22 Ki 
equipped with FBA-13 Force Balance Accelerometers, 
and 18 Kinemetrics SMA-1 Analog Accelerographs 
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M. W. Lee, and D. R. Hutchinson. 1990, 28p USGS- 
BULL-1897 


22/GAR PC A08/MF A01 
Stanford Univ., CA. John A. Blume Earthquake Engi- 


Sesienle tality anti tithinedd titheit Ouilmnatern tis 


Cc. S. Alfaro, A. S. Kiremidjian, and R. A. White. Dec 
90, 164p REPT-93 
Grant NSF-CES87-21370 

National Science Foundation, Washing- 


sseeseris re aes 


seismologists from all over the world. 

Tia coduaton of te ones named wa re- 

quires a seismicity model, an attenuation , and 

an exposure evaluation model. The study will include a 
evaluation of the seismic environment 


ground accelerati 
the application of the hazard models. 
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PB91-155630/GAR PC A04/MF A01 
Stanford Univ., CA. John A. Blume Earthquake Engi- 
neering Center. 

Random Field Models of Spatially Varying Ground 
Motions. 


K. Tamura, S. R. Winterstein, and H. C. Shah. Oct 
90, 62p REPT-92 


The spatial variation of ground motion should be care- 
fully considered in the seismic design of buried lifeline 
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facilities, such as pipeline systems and underground 
tunnels. It may also have significant influence on the 
seismic response of long-span bridges and widely 
spread tanks. Two simple variants of standard spectral 
models are ms date here to reduce data collection 
and processing needs. The first model chooses a co- 
herence function that varies with separation length but 
is i indent of frequency. The model can be further 
simpli by assuming an essentially infinite wave 
propagation velocity; this leads to a second model with 
time-space separable correlation function. In the 
second , the coherence function can be alterna- 
tively viewed and estimated as the spatial correlation 
between simultaneous ground motions. Good agree- 
ment is found with observed relative displacements, 
both root mean square values and maximum values. 
Finally, while the predicted relative displacements 
follow the observed trend with separation distance, the 
data show somewhat more scatter than the stochastic 
models imply. 


129,274 
PBS1-156059/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

ranium Distribution and Geology in the Fish Lake 
— Uranium Deposit, Esmeraida County, 


Bulletin. 

D. L. Macke, R. R. Schumann, and J. K. Otton. 1990, 
30p USGS-BULL-1910 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600369. 


Fish Lake Valley, in southern Nevada and California, 
contains about 675 acres of uranium-enriched lacus- 
trine and marsh sediments in an arid alluvial-fan envi- 
ronment. A change in the trend of the Silver Peak 
Range, which forms the valley’s eastern margin, and 
bedrock spurs that divert clastic sediments away from 
the marsh have allowed a large deposit of lacustrine 
and marsh sediment to accumulate. The marsh is fed 
by ground water and surface runoff derived from the 
Silver Peak Range. The uranium is concentrated in or- 
ganic-rich layers in the marsh sediments. Water mi- 
grating laterally through the marsh sediments at the 
edge of the permanent pond in the southern part of the 
area may also contribute uranium to the sediments. 
Reconnaissance sampling in the surrounding valley 
and mountain areas showed minor enrichment of ura- 
nium (as much as 150 ppm) in wetland areas and local- 
ized accumulations of organic-rich sediments. 
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PB91-156125/GAR 
Geological Survey, Denver, CO. 
Compositional Changes Induced by Hydrothermal 
Alteration at the Red Mountain Alunite Deposit, 
Lake City, Colorado. 

Bulletin. 

D. J. Bove, and K. Hon. 1990, 29p USGS-BULL-1936 
Also available from Supt. of Docs. Library of Congress 
catalog card no. 90-3629. 


Red Mountain, on the eastern margin of the 23.1-Ma 
Lake City caldera (Hon, 1987), Lake City, Colo., hosts 
one of the largest replacement alunite deposits in the 
western United States (more than 70 million metric 
tons of alunite). Chemical analyses of 35 samples se- 
lected from both altered and fresh rocks from Red 
Mountain were analyzed to evaluate chemical 
changes within the major alteration assemblages. The 
paper briefly summarizes the geology of Red Moun- 
tain, presents the mass-balance data, and discusses 
the implications of these data with respect to mineral- 
ogic changes within the alteration assemblages. 
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PB91-156299/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Geologic and Fission-Track Evidence for Late Cre- 
taceous Faulting and Mineralization, Northeastern 
Flank of Blacktail Mountains, Southwestern Mon- 
tana. 

Bulletin. 

R. G. Tysdal, R. A. Zimmermann, A. R. Wallace, and 
L. W. Snee. 1990, 27p USGS-BULL-1922 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 90-2897. 


The Jake Canyon reverse fault trends northwest for 
more than 18 mi along the northeastern flank of the 
Blacktail Mountains. Archean metamorphic rocks are 
displaced over Paleozoic carbonate strata along the 
northwestern part of the fault and are displaced over 
other Archean metamorphic rocks along the south- 
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eastern part. The Jake Canyon fault is separate and 
distinct from the Cenozoic Blacktail normal fault that 
marks the common boundary of the range and the 
valley to the northeast. Mineralizing hydrothermal 
fluids caused argillic and propylitic alteration along the 
Jake Canyon fault in the middie and southeastern 
parts of the mountain range. Fission-track ages were 
determined on apatite recovered from nine samples of 
propylitized gneiss and gneiss beyond the zone of hy- 
drothermal alteration. The combined geologic and 
geochronologic evidence indicate that the ages of fault 
movement and the hydrothermal event that produced 
the mineralized, altered rock are Late Cretaceous. 


129,277 
PB91-160085/GAR PC E06/MF E06 


Lund Inst. Splash he (Sweden). Machine Elements Div. 


ee rpents 
G oper 199 1900.2 25D 


Connected to an accident in the history of the Earth 
there are an enormous number of stories about ser- 
pents in the sky. They are described as fire serpents 
with intense flames of fire at their backs. To form a 
magma serpent one needs to meteorite big enough to 
go through the crust of the Earth. A magma splash or 
magma blow will form a serpent due to friction and 
gravity. There seems to have been at least two mete- 
orites which have crushed the Earth’s crust. One colli- 
sion is localized to Ontario, Canada and another to the 
western half of the Pacific. The collision in the Pacific 
seems to have created enormous magma splashes. 
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PB91-161307/GAR PC A04/MF A01 
Utah Univ., Salt Lake City. Dept. of Geology and Geo- 
physics. 

Improved Traveltime Tomography Without Rays. 
Annual Report, October 1, 198! ‘ober 1, 1990. 
G. T. Schuster. Dec 90, 71p GRI-90/0298 

Contract GRI-5089/215-1872 

Sponsored by Gas Research Inst., Chicago, IL. 


Two new methodologies have been developed: a new 
inversion method which uses the wave equation to 
invert seismic traveltimes for velocities and a correct- 
ed algorithm to compute traveltimes by a finite differ- 
ence solution to the eikonal equation. The new inver- 
sion algorithm, wave equation traveltime (WT) inver- 
sion, proves to be much more accurate and robust 
than standard traveltime tomography for complicated, 
velocity models (i.e., velocity contrasts larger than 
300%). For velocity models with mild velocity contrast 
(less than 100% contrast) it appears that WT tomogra- 
phy achieves the same accuracy as standard ray trac- 
ing tomography. Finally, a correction is discovered 
which allows us to compute traveltimes by a finite dif- 
ference solution to the eikonal equation for velocity 
contrasts much larger than 30%. 
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AD-A229 387/6/GAR PC A10/MF A02 
Bristol Univ. (England). 

Flood inundation Modelling Using Milhy. Volume 2. 
User Manual. 

Final technical rept. 

L. Baird, and M. G. Anderson. Sep 90, 213p 
Contract DAJA45-87-C-0053 


This is the user manual for computer simutation model 
MILHY3. The volume should contain all the informa- 
tion a potential user requires to establish the data sets 
and run MILHY3. It provides detailed program informa- 
tion and the computer code. A basic review of the 
MILHY suite is provided and some guidelines on the 
selection of process are included. It contains a number 
of hydrological and model control procedures. Each of 
these is contained within the program implementation 
in a separate subroutine. Hydrological procedures are 
invoked to generate the outflow hydrograph for a sub- 
catchment area, to perform routing calculations 
through channels and reservoirs, and to calculate sedi- 
ment yield. Model control procedures are used to in- 
struct the program to begin, to store a measured hy- 
drograph, travel time table, or rating curve, to add two 
hydrographs together, to provide hard copies of print- 
ed or plotted information and to perform error analyses 
on hydrograph predictions. Keywords: Floods/fore- 
casting/models; Channels/waterways/routing; Chan- 


nel flow; Flow rate; Computerized simulation; Hydrog- 
raphy; Hydraulics/gradients/conductivity; Drainage; 
Runoff/travel time; Saturated soils; Mathematical 
models; Soils/porosity; Hydrology; Computer pro- 
grams; Great Britain. (mm) 
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AD-A229 413/0/GAR PC A16/MF A02 
Bristol Univ. (England). 

Flood inundation Modelling Using Milhy. Volume 1. 
User Manual. 

Final technical rept. 

L. Baird, and M. G. Anderson. Sep 90, 357p R/D- 
5854-EN-01, 

Contract DAJA45-87-C-0053 

See also Volume 2, AD-A229 387. 


The overall objective of this contract is to improve the 
predictive capabilities of MILHY2 whilst retaining its 
parsimonious data requirements, portability and sim- 
plicity of application. This objective has been achieved 
through the investigation of the following specific ob- 
jectives: to develop the modular structure of MILHY to 
allow not only flexibility in catchment representation 
but also choice in the process resolution of the solu- 
tion; to develop the channel routing components of 
MILHY2 to improve prediction of out-of-bank flood 
events; to investigate and implement several alterna- 
tive validation schemes for the revised MILHY 
scheme, —. both field data and hydrodynamic simu- 
lation of the River Fulda catchment in West Germany; 
to explore the suitability of a finite-element hydrody- 
namic model (RMA-2V) for “4° scale floodplain mod- 
elling; and to investigate the linking of MILHY with a 
hydrodynamic model (RMA-2V) to provide enhanced 
inundation modelling within a catchment scheme. 
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AD-A229 511/1/GAR PC A04/MF A01 
be acm Research and Engineering Lab., Hano- 
ver, A 

Morphometric Analyses of Recent Channel 
Changes on the Tanana River in the Vicinity of 
Fairbanks, Alaska. 

C. M. Collins. Jun 90, 62p Rept no. CRREL-90-4 


Long-term bank erosion rates and channel changes in 
a 14-km stretch of the Tanana River centered on 
Goose Island were documented using historical aerial 
a, from 1938 through 1982. The construc- 
tion effects of a causeway partially blocking the river 
and the time required to return to equilibrium after con- 
struction were studied. Erosion, averaged over the 
entire study reach, was not significantly different fol- 
lowing causeway construction compared to that prior 
to construction. Significant short-term increases in lo- 
calized erosion rates during post- vs pre-construction 
time periods were documented in south channels and 
islands downstream of the causeway. Deposition up- 
stream of the river constriction formed by the cause- 
way was dramatic. The Tanana River returned to near 
equilibrium by 1980, five years after the construction of 
the causeway, with some effects continuing in 1982. 
Due to additional in-river construction downstream of 
the study area in 1981, the separate effects from the 
causeway could not be monitored beyond 1982. (TTL) 
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AD-A229 512/9/GAR PC A03/MF A01 
py Apa cnaad Research and Engineering Lab., Hano- 
ver 
Analysis of Winter Low-Flow Rates in New Hamp- 
shire Streams. 
Special rept. 

A. Melloh. Aug 90, 17p Rept no. CRREL-SP-90-26 


The timing and magnitude of winter low flows vary re- 
gionally in response to basin climate and omy This 
report investigates the regionalization of low flows in 
the White Mountain and Upland physiographic sec- 

tions of New Hampshire to establish a data set that will 
be used in “ro analytical methods for estimating 
winter flows. For summer and winter low flow periods, 
3-, 7-, 14-and 30-day duration low flow events are esti- 
mated for various sizes of drainage areas (50 to 230 
sq. mi). The likelihood of a low-flow event increases as 
winter proceeds in the Winter Mountains, but is more 
evenly distributed throughout the winter in the Upland. 
White Mountain streams have higher runoff volumes 
through all seasons, except winter. The average mag- 
nitudes of winter low-flow events in both physiographic 
sections are highly correlated with drainage area size. 
Mean basin elevation was of little additional help in ex- 
plaining winter low-flow events within either physiogra- 





phic section, though it was important in explaining 
summer low-flow variation in the White Mountains. 
Keywords: Climate, Low flows, New Hampshire, Sur- 
face water, Winter. (JHD) 
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AD-A229 763/8/GAR PC A03/MF A01 
Hydrologic Engineering Center, Davis, CA. 

River Routing with HEC-1 and HEC-2. 

Final rept. 

V. R. Bonner. Sep 90, 29p Rept no. HEC-TD-30 


This document describes how computer i rams 
HEC-1 Flood Hydrograph Package and HE ater 
Surface Profiles can be used to model the flood-wave 
movement through a river. By analyzing the existing 
conditions and the proposed modifications for the river 
reach, the impact of the lost storage can be estimated. 

Keywords: Reservoirs/storage; Channels waterways; 
Channel flow; Flood plains; hy, | Water 
waves/routing; Rivers/water flo mputer pro- 
grams; Flooding/peak values. (mm) 
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AD-A229 764/6/GAR PC A03/MF A01 
Hydrologic Engineering Center, Davis, CA. 
Twenty-Five Years of Dev ing, Distributing, 
aa aa Hydrologic Engineering Computer 
Tec aor rept. 

D. W. Davis, and V. R. Bonner. Nov 90, 12p Rept no. 
HEC-TP-132 


The Hydrologic Engineering Center (HEC) performs re- 
search and provides training and technical assistances 
for the development, deployment, and ay **: of hy- 
drologic en ey methods for Corps field office 
use. We underst early that to successfully accom- 
plish the task, we needed to evolve a process that 
would place a family of high quality computer programs 
in the hands of users and assure that they would be 
effectively used. Several single purpose programs 
were released in 1964 and our first % computer 
program releases were made in 1968. The programs 
were made available in source code form on punched 
cards, and were accompanied by user’s manuals, 
source code compilation instructions, and test data 
sets. The user was offered applications training, direct 
phone/on-site assistances, and the opportunity to join 
a network of users. This same philosophy is applied 
today. Our computer program products are substan- 
tially more capable (and complicated) and are in use 
by a wider variety of professionals in a more diverse 
computer hardware and operating system environ- 
ment. The service and support functions, however, are 
more diffused. The paper presents an overview of the 
software development, distribution, and support expe- 
rience of the yadrologic Engineering Center. Com- 
ments are made regarding the future role of HEC and 
others in the distribution and support of HEC pro- 
grams. Keywords: Computer programs, software sup- 
port, user documentation. (kr) 
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AD-A229 813/1/GAR PC AO5/MF A01 
Army Engineer bent s9) Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Downward Trend in Mississippi River Suspended- 
Sediment Loads: Potamology Program (P-1). 

Final rept. 

E. A. Dardeau, and E. M. Causey. Jul 90, 88p 


This investigation was Phase III of a i study 
of the sediment regime of the Mississippi River Basin. 
Phase | resulted in the publication of inventory of Sedi- 
ment Sample Collection Stations in the Mississippi 
River Basin. The Phase II study identified a downward 
trend in Mississippi River suspended-sediment loads 
that apparently began around the middle of the 20th 

century. The current study deals with suspended-sedi- 
ment —, analysis, and load-computation proce- 
dures used at key stations on major streams in the Mis- 
sissippi River Basin and the possible influence of these 
procedures on the downward trend. Keywords: Sus- 
pended sediments; Flood control; Rivers/capacity 
quantity; Sediment transport; Sediments/sampling/ 
analyzers. (mm) 
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DE91007160/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Ground water maps of the Hanford Site. 

G. L. Kasza, S. F. Harris, and M. J. Hartman. Dec 90, 
37p WHC-EP-0394-1 

Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
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This report presents the results of the June 1990, 
yom water level measurement program at the 100 

reas and 200 Areas of the Hanford Site (Figure 1). 
The water levels beneath these areas are measured 
regularly on a semiannual basis and the data received 
are used to produce the following set of maps for 
public release. For clarity, the locating prefixes have 
been omitted from all well numbers shown on the 
maps. Wells in the 100 Areas have the prefix 199; 
wells in the 200 Areas have the prefix 299, and the 
wells outside these areas have the prefix 699. Ground 
Water Maps of the Hanford Site is prepared by the 
Geosciences Group, Environmental Division, Westing- 
house Hanford Company, for the US Department of 
hg Richland Operations Office. 1 ref., 6 figs., 2 

S. 
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PB91-154641/GAR PC A03/MF A01 
Geological Survey, Reston, VA. Water Resources Div. 
Evaluation of Site-Selection Criteria, Well Design, 
Monitoring Techniques, and Cost Analysis for a 
Ground-Water Supply in Piedmont Crystalline 
Rocks, North Carolina 

C. C. Daniel. 1990, 43p USGS/WATER-SUPPLY 
PAPER-2341-B 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 88-600117. Prepared in cooperation 
with North Carolina Dept. of Environment, Health, and 
Natural Resources, Raleigh, and Cary, NC. 


A statistical analysis of well data from the Piedmont 
and Blue Ridge provinces of North Carolina (Daniel, 
1985, 1987) showed that there are certain geologic, 
topographic, and construction characteristics of wells 
that can be statistically related to weil yield. The analy- 
sis also indicated that, by following selected criteria in 
siting wells, the odds for obtaining greater than aver- 
age yields were greatly increased. The goal of the 
study was the development of site-selection proce- 
dures suggested by the statistical analysis and earlier 
studies (LeGrand, 1967) that would improve the odds 
of drilling wells of above average yield. The proce- 
dures would be tested by the selection of well sites, 
drilling of wells, and careful determination of well yield. 


129,288 
PBS1-154666/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Preconditioned Conjugate-Gradient 2(PCG2), a 
Computer Program for Solving Ground-Water 
Flow Equations. 

Water resources investigation. 

M. C. Hill. 1990, 49p USGS/WRI-90-4048 

Also available from Supt. of Docs. 


The report documents PCG2: a numerical code to be 
used with the U.S. Geological Survey modular three- 
dimensional, _finite-difference, ground-water flow 
model. PCG2 uses the preconditioned conjugate-gra- 
dient method to solve the equations produced by the 
model for hydraulic head. Linear or nonlinear flow con- 
ditions may be simulated. PCG2 includes two precon- 
ditioning options: modified incomplete Cholesky pre- 
conditioning, which is efficient on scalar computers; 
and polynomial preconditioning, which requires less 
computer storage and, with modifications that depend 
on the computer used, is most efficient on vector com- 
puters. Convergence of the solver is determined using 
both head-change and residual criteria. Nonlinear 
problems are solved using Picard iterations. The docu- 
mentation provides a description of the preconditioned 
conjugate-gradient method and the two precondition- 
ers, detailed instructions for linking PCG2 to the modu- 
lar model, sample data inputs, a brief description of 
PCG2, and a FORTRAN listing. 


129,289 
PB91-155788/GAR PC A11/MF A02 
—— Survey, Little Rock, AR. Water Resources 


Trends and Comparison of Water Quality and 
Bottom Material of Northeastern Arkansas 
Streams, 1974-85, and Effects of Planned Diver- 
sions. 

Water resources investigation. 

J. C. Petersen. 1990, 226p USGS/WRI-90-4017 

Also available from Supt. of Docs. Prepared in coop- 
eration with Arkansas Soil and Water Conservation 
Commission, Litle Rock. 


Increased usage of surface water is being considered 
in response to higher pumping costs due to declining 
ground-water levels and deterioration of ground-water 
quality in some areas of northeastern Arkansas. Tasks 
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Commission. ee ee (1) de- 
scribe and statistically summarize the water-quality, 
bottom-material quality, and suspended-sediment and 
bed-material data from streams and rivers in north- 
per aie at 1); pp sense pentiaivedecisdl 
surface-water diversions on existing water-quality con- 
‘anys eats eenin and (3) assess possible 
effects of use of selected surface waters for artificial 
recharge of ground water. 
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PB91-155879/GAR PC A03/MF A01 


pe Survey, Memphis, TN. Water Resources 


Altitude of Surface, Fall 1985, and 
Historic W Changes in the Fort Pillow 
Aquifer in Western Tennessee. 

Water resources investigation. 

W. S. Parks, and J. K. Carmichael. 1990, 14p USGS/ 
WRI-89-4048 

Also available from Supt. of Docs. 


Recharge to the Fort Pillow aquifer of Tertiary age is 
from precipitation on the , which forms a 


Memphis area is the result of past pu 

phis Light, Gas and Water Division ‘well f 

74), 2 Oe gp empath 
at Memphis, and the municipal well field at West Mem- 
phis, Ark. Withdrawals from the Fort Pillow aquifer in 
western Tennessee in 1985 averaged about 12 million 
gallons per day. 
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PB91-155960/GAR PC A07/MF A01 
logical Survey, Denver, CO. Water Resources Div. 


Water resources investigation 
R. W. Healy. 1990, 132p USGS/WRI-90-4025 
Also available from Supt. of Docs. 


The report describes computer program VS2DT that 
simulates solute transport in porous media under vari- 
ably saturated conditions. The program is an extension 
to the U.S. Geological Survey’s computer — 
VS2D (Lappala and others, 1987), which simulates 
water movement through variably saturated porous 
media. The extension consists of four new subroutines 
and slight modifications to existing routines. VS2DT 
may be a useful tool in studies of water quality, ground- 
water contamination, waste disposal, or ground-water 
recharge. The program is user oriented and easy to 
use. However, its use must be accompanied by an 
awareness of the assumptions and limitations inherent 
in its development. The report describes theory and 
numerical implementation of the solute transport 
model. Details on simulation of water flow are con- 
tained in Lappala and others (1987), therefore little ad- 
ditional information on the topic is included in the 
report. Potential users of VS2DT should obtain a copy 
of Lappala and others (1987). The program is verified 
by comparing results to analytical solutions and previ- 
ously published simulation results. Detailed description 
of data-input requirements and program structure are 
also included. Some additional modifications to com- 
puter program VS2D are presented as supplemental 
information. 
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PB91-156034/GAR PC A03/MF A01 
Geological Survey, Tallahassee, FL. Water Resources 
Div. 
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Potential for Ground-Water Development in Cen- 
tral Volusia County, Florida. 
yor resources investigation 

J. O. Kimrey. 1990, = USGS/WRI-90-4010 
Also available from Su pt. of Docs. Prepared in coop- 
eration with Volusia An arg De Land, FL. 


The purpose of the report is to formally describe the 
potential recharge area in central Volusia County, dis- 
cuss the hydrogeologic factors that need to be consid- 
ered in development of water supplies from the area, 
and publish the lithologic logs and related data from 
the 1973 test-drilling program. For simplicity, the report 
was written from the time perspective of about 1974- 
75. No report was scheduled when the field work was 
done in 1973. More recent work has substantiated and 
strengthened the 1974-75 vintage interpretations that 
resulted from the work. Thus, the importance of docu- 
menting this early work has increased in the interven- 
ing years. 


129,293 
PB91-156182/GAR PC A09/MF A01 
apeneon Survey, St. Paul, MN. Water Resources 


Effects of Present and Projected Ground-Water 
Withdrawals on the Twin Cities Aquifer System, 
Minnesota. 

Water resources investigation. 

M. E. Schoenberg. 1990, 176p USGS/WRI-90-4001 
Also available from Supt. of Docs.Color illustrations re- 
produced in black and white. Prepared in ration 
with Minnesota Dept. of Natural Re: Resources, St. Paul, 
and Metropolitan Council, St. Paul, MN. 


The purpose of the report is to (1) consolidate geol 
and hydrologic information on the aquifer system in the 
study area, and (2) describe the development and ap- 
plication of a model to simulate ground-water flow in 
the aquifer system for the period 1970-79. The model 
used to simulate ground-water flow is used to test the 
possible eff projected ground-water withdrawals 
of (1) 370 Mgal/d; (2) 510 Mgal/d, with major in- 
creases in pumpage from the Prairie du Chien-Jordan 
aquifer and aquifers in the drift; (3) 370 Mgal/d, with 
major increases in pumpage from the Prairie du Chien- 
Jordan and Mount Simon-Hinckley aquifers; and (4) 
665 Mgai/d (representing drought conditions), with 
major increases in pumpage from the Prairie du Chien- 
Jordan aquifer and aquifers in the drift. The conse- 
quences of various water-use scenarios, which illus- 
trate possible responses of the hydrologic system to 
successively increasing demands on the ground-water 
resource, are discussed. 


129,294 

PB91-156323/GAR PC A06/MF A01 
Geological Survey, Denver, CO. Water Resources Div. 
Estimated Water-Quality Conditions and Potential 
Downstream Channel Effects of the Proposed 
Rock Creek and Wolford Mountain Reservoirs, 
North-Central Colorado. 


Water resources investigation. 
D. L. Butler. 1990, 110p USGS/WRI-89-4177 
Also available from Supt. of Docs. 


The overall — of the report is to present an as- 
sessment of temperature distribution, selected water- 
quality conditions, sediment discharge, and to evalu- 
ate the potential for channel degradation at proposed 
reservoir sites on Rock and Muddy Creeks. 
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PB91-156349/GAR PC AO6/MF A01 

Geological Survey, Reston, VA. Water Resources Div. 
lization and Analysis of Ground-Water 

Flow System in the Coastal Plain of Virginia and 

Adjacent Parts of Maryland and North Carolina. 

a Analysis-Northern Atian- 


Professional paper. 
¢ F. Harsh, and R. J. Laczniak. 1990, 109p PP-1404- 


Also available from Supt. of Docs. Library of Congress 
catalog card no. 87-600217.Color illustrations repro- 
duced in black and white. 


The purposes of the report are to describe the ground- 
water flow system in the Coastal Plain of Virginia and 
to provide an analysis of the response of the ground- 
water flow system to past and present ground-water 
withdrawals through the use of a digital flow model. 
Specifically, the report describes (1) the conceptuali- 
zation of the ground-water flow — (2) the devel- 
opment of the subregional digital flow model, (3) the 
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simulation of the ground-water flow system, and (4) the 
of the digital flow 


sensitivity o' model to changes in se- 
lected hydraulic characteristics of the ground-water 
flow system. 


Past 18 157354/GAR PC A08/MF A01 
Technische Hogeschool Deift (Netherlands). 
Nonlinear Degenerate Diffusion Problems. 


Doctoral thesis. 

H. Zhang. 21 Jun 88, 167p 

Sponsored by Koninklijke nny Akademie van 
Wetenschappen, Amsterdam. 


The qualitative behavior of solutions of og nonlinear 
degenerate diffusion problems is studied. These prob- 
lems originate from the study of the flow of fresh and 
salt water in porous medium. In the introduction, the 
physical background is explained, which stimulates the 
mathematical treatment of the models that are dis- 
cussed in the thesis. The first three chapters deal with 
the initial value problem of a doubly nonlinear diffusion 
equation, which describes the interface separating 
fresh and salt water in a porous medium. The regularity 
— of the solution and the corresponding free 

indary are studied in Chapter 1 and in Chapter 2. 
Chapter 3 considers the large time behavior. It is 
proven that the solution converges towards a self-simi- 
lar solution as t -> infinity. This self-similar solution 
has the form of a straight line which rotates in time. In 
Chapter 4, a class of similarity solutions is found for the 
porous medium equation with sign change. The regu- 
larity properties of the similarity solution and its corre- 
sponding free boundary are studied. These properties 
are expected to be true for more general solutions. 


past 169590/GAR PC Ai1/MF A02 
Ter rporal Vertabillty oe " ey ean the 
‘em; ai in ewater istry in 

herthaeatenn United States: Results of Phase 2 of 

the Eastern Lake Survey. 

A. T. Herlihy, D. H. Landers, R. F. Cusimano, W. S. 

Overton, and P. J. Wigington. Feb 91, 233p EPA/ 

600/3-91/012 

Contracts EPA-68-C8-0006, EPA-68-03-3249 

See also PB89-138432. Prepared i in cooperation with 

peneens Enginee ve nces Co., Inc., Las 
as, NV., Kilkel nvironmental Associates, Inc., 
Raleigh, NC. and Utah State Univ., Logan. Sponsored 

by Corvallis Environmental Research Lab., OR. 


The Eastern Lake Survey - Phase II (ELS-Il) was con- 
ducted in spring, summer, and fall of 1986 as part of 
the U. S. Environmental Protection Agency’s (EPA) 
National Surface Water Survey (NSWS). The NSWS is 
a contribution to the National Acid Precipitation As- 
sessment Program (NAPAP), which was charged by 
the U. S. Congress to provide poli kers with sound 
technical information regarding the effects of acid dep- 
osition. The major component of ELS-II was the spring, 
summer, and fall seasonal surveys and Fall Variability 
Study of lakewater chemistry in the northeastern 
United States. ELS-II lakes were sampled once in the 
spring, summer, and fall at the same location on the 
lake where the ELS-! sample was collected. In the fall 
variability study, a subset of ELS-II lakes was sampled 
on two additional dates at two independently selected 
locations believed to be the deepest point in the lake. 
ELS-II data, in conjunction with ELS-I data can be used 
to assess between-year, within-season, and amo! 
season chemical variability, as well as spatial variabili- 
ty due to site selection. 


129,298 
PB91-161091/GAR PC A05/MF A01 
California Univ., Los Angeles. Dept. of Civil Engineer- 


ing. 

Natural Disaster Studies. Volume 1. The New 
Year’s Eve Flood on Oahu, Hawaii, December 31, 
1987-January 1, 1988. 

J. A. Dracup, E. D. H. Cheng, J. M. i ont T. A. 
Schroeder. 1991, 87p ISBN-0-309-044: 
See also PB91-161059 and PB91- 161109. Library of 
Congress catalog card no. 90-63994. Prepared in co- 
operation with Hawaii Univ. at Manoa, Honolulu, and 
Delaware Univ., Newark. Disaster Research Center. 
Sponsored by National Research Council, Washing- 
ton, DC. Committee on Natural Disasters. 


The flood in 1988 brought home the uncomfortable re- 
alization that many suburban areas of eastern Oahu 
are at risk from sudden and in some cases, unpredict- 
able flooding. Torrential rains fell over the southeast- 
ern portion of the island on New Year's Eve, precipitat- 


ing major flooding in several suburban neighborhoods 

ind resulting in 34 million in damages. Neither the 
pontien meteorological capabilities nor the present 
flood control structures proved adequate to predict or 
control the deluge. The present report seeks to docu- 
ment and analyze the meteorological conditions lead- 
ing to the torrential rains, the causes and patterns of 
flooding, the performance of flood control structures in 
the affected areas, the extent of damages, and the ef- 
fectiveness of local emergency response and recovery 
actions. 
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PB91-161182/GAR PC A05/MF A01 
Department of the interior, Washington, DC. Office of 
the Secretary. 

Domestic Policy Council’s Task Force on Wet- 
lands: Summary of Public Meetings and Written 
Comments. 

Feb 91, 100p 


The Domestic Policy Council’s Task Force on Wet- 
lands announced in the July 25, 1990 Federal Register 
(55 FR 30279-80), a series of public meetings and re- 
quested comments regarding strategies for working 
toward a national goal of ‘no net loss’ of wetlands. The 
Task Force held six meetings between August 17, 
1990, and tember 17, 1990. Public comments 
were received between July 25, 1990 and September 
28, 1990. A summary of the results of the public meet- 
ings and responses received by the Domestic Policy 
Council Task Force follows. 
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DE90000262/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of Oil, 
Gas and Shale. 

Activities of the Oil in ne nn nage Vege el 


porting period 
tracts for field and matin ake 
on Enhanced Oil Recovery, reporting period Janu- 
j= ara 1990. Progress Review No. 62. 

rogress rept. 
Dec 90, 192p DOE/BC-90/2 


This report presents contracts and brief research pro- 
gram descriptions in support of enhanced petroleum 
recovery. (CBS). 





129,301 
DE90009677/'GAR PC A05/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 
Laboratory simulation studies of the recycle oil 
— and extraction concept. 

D. Guffey, and D. E. Hunter. Aug 89, 85p DOE/ 
MC/11076-2870 
Contract FC21-86MC11076 
Sponsored by Department of Energy, Washington, DC. 


The Western Research Institute is currently develop- 
ing a process for the recovery of distillable liquid prod- 
ucts from alternate fossil fuel sources such as tar sand 
and oil shale. The processing concept is based on re- 
on fraction of the product oil back into the reac- 
tor with the raw resource. This concept is termed the 
recycle oil pyrolysis and extraction (ROPE (copyright)) 
process. The conversion of the solid resource to a 
liquid fuel is performed in two stages. The first recov- 
ery stage is performed at moderate temperatures 
(325--420(degree)C (617--778(degree)F)) in the pres- 
ence of product oil recycle. The second stage is per- 
formed at higher temperatures (450--540(degree)C 
(842--1004(cegree)F)) in the absence of product oil re- 
cycle. The e€:.periments were performed using Asphalt 
Ri tar sand in an all-glass reactor at the bench- 
scale level and simulated three of the five conceptual 
processing zones. The three zones that were simulat- 
ed include (1) the tar sand preheat zone, (2) the recy- 
cle oil pyrolysis, and (3) the recycle oil reflux zone. The 
evaluation of the data from these experiments provide 
a description of the processes that are occurring in 
each zone. 4 refs., 6 figs., 29 tabs. 
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DE90015320/GAR PC A03/MF A01 





Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center at . 


Boop gan Techno Jun Oo aap De 43p DOE ‘v1 METC-90-0271 


Deep gas research emphasizes studies of natural gas 
in subduction emplaced sediments and in deep sed 
mentary basins. eae gas research in subduction-en- 
placed sediments is based on the hypothesis that nat- 
ural gas is generated in sediments carried to great 
depths at convergent plate boundaries in the Earth’s 
crust. Many areas of North America are believed to 
have experienced plate tectonic convergence. The 
specific area of interest in this province encompasses 
eon 1.5 million eo miles of the western 

(including Alaska) and Canada; other portions of 
this same province extend southward into Mexico and 
Central and South America. For subduction-emplaced 
sediments, ongoing research consists of basic studies 
of hydrocarbon generation, stability, and preservation 
at depths in excess of 15,000 feet, and a comprehen- 
sive evaluation of the geoiogic structures, stratigraphy, 
and geochemistry of the above region. Results to date 
include: geologic and geophy: evidence of deeply 
emplaced sedimentary rock units at depths exceedi 
30,000 feet in western Washington and south-central 
Alaska, and high-resolution seismic-reflection varie 
tion of structures defined b' reconnaissance, magne- 
totelluric geophysical techniques in western Washing- 
ton; a new methodol for verifying deep methane 
stability with fluid inclusion studies; and a preliminary 
pe resource estimate of 3000 trillion cubic feet (Tcf). 

ref., 9 figs., 4 tabs. 
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DE90015330/GAR PC A12/MF A02 
National Coal Board, Nottingham (England). 

General components experience at the Grimeth- 
orpe PFBC Facility during Test Series A2. Final 
report. 

Progress rept. 

Jun 90, 267p DOE/MC/22220-2894 

Contract FC21-86MC22220 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Test Series A2 was carried out at the Grimethorpe 
Pressurized Fluidized Bed Combustion (PFBC) Estab- 
lishment as part of the British Coal/CEGB Joint Pro- 
gramme on PFBC between March and November 
1987. Additional funds for the Test Series were ob- 
tained from the US Department of Energy, EPRI and 
the UK Department of Energy. At the end of the Test 
Series a comprehensive inspection took place. The 
report describes the results of this inspection, and also 
analyses component failures durin = operation. Particu- 
lar attention is given to the dry and wet fuel feed prob- 
lems (where the performance of the various pumps 
gave rise to problems), hot gas ducting, and the steam 
water circuit. Improvements are reported in the per- 
formance of high temperature ash control valves. The 
performance of an EPRI HTHP filter unit and the in-bed 
tube bank are not specifically covered by this report. 
The report concludes that, from the components expe- 
rience in Test Series A2, the problems experienced 
which would be applicable to commercial PFBC sys- 
tems can be overcome by appropriate attention to the 
details of design. 15 refs., 53 figs., 7 tabs. 


129,304 

DE90015331/GAR PC A07/MF AO1 

Manufacturing and Technology Conversion Interna- 

tional, Inc., Columbia, MD. 

Pulsed atmospheric fluidized bed combustion pre- 

May oo. Y {Sep DOL study. Task 1, Topical report. 
/MC/25069-2891 

Coubedt ACE -88MC25069 : 

Sponsored by Department of Energy, Washington, DC. 


This report presents the results of a feasibility study for 
the development of an innovative Pulsed Atmospheric 
Fluidized Bed Combustion (PAFBC) technology in- 
tended to expand coal utilization within the residential, 
commercial, and small industrial sectors of the econo- 
my. The analysis indicates that a coal-based technolo- 
gy that provides competitive levels of cost, perform- 
ance, and reliability at the 1000 to 10,000 PPH steam 
can displace as much as 2.5 Quads of gas and oil 
within the residential, commercial, and light industrial 
sectors. In the industrial sector, systems from 10,000 
to 50,000 PPH steam can displace another 1.1 Quads 
of energy. 41 refs., 28 figs., 19 tabs. 


129,305 
DE$0015335/GAR PC A0S/MF A01 
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National Coal Board, Nottingham (E ). 
Materials ex of the +8 
of Tube Bank ‘E’ during Test Series A2. Final 


report. 

Progress rept. 

Jun 90, 189p DOE/MC/22220-2892 

Contract FC21-86MC22220 

Sponsored by Department of Energy, Washington, DC. 


The tube banks at the grimethorpe pressurized fluid- 
ized bed combustion facility are discussed. Tube Bank 
“E” was designed for operation as the in bed heat ex- 
changer during Test Series A2 at the Grimethorpe 
PFBC Establishment between March and November 
1987. The supply of the tube bank resulted from an 
agreement between Foster Wheeler a 
Corporation (FWDC), the US it oO 

and the Operating Agent for the British Coal/Ge B 
Joint Programme on PFBC. The tube bank incorporat- 
ed features, designed to produce acceptable and pre- 
dictable err. characteristics, suggested by both 
FWDC and BCC/CEGB interests. As part of the agree- 
ment between the various parties, it was agreed only 
data from 55% of the tube bank would enter the public 
domain. This report describes the tube bank, and de- 
scribes and discusses the public domain wastage re- 
sults following a total operating period approaching 
1450 hours. It is concluded that although conditions 
varied throughout Test Series A2, there were no major 
differences in the aggressiveness of the bed. Armour- 
ing devices suggested by FWDC were not successful, 
but their chromised coatings offered promise. The re- 
sults from UK proprietary parts of the tube bank indi- 
cated that the tube bank metal wastage need not be a 
life limiting problem for PFBC in-bed heat exchangers. 
5 refs., 48 figs., 6 tabs. 


129,306 

DE91002201/GAR PC A12/MF A02 
Stanford Univ., CA. Petroleum Research Inst. 
Muiticomponent, multiphase flow in porous media 
with temperature variation. 

J. S. Wingard, and F. M. Orr. Oct 90, 260p DOE/BC/ 
14126-17, SUPRI-TR-71 

Contract FG22-87BC14126 

Sponsored by Department of Energy, Washington, DC. 


Recovery of hydrocarbons from porous media is an 
ongoing concern. Advanced techniques augment con- 
ventional recovery methods by injecting fluids that fa- 
vorably interact with the oil. These fluids interact with 
the oil by energy transfer, in the case of steam injec- 
tion, or by mass transfer, as in a miscible gas flood. 
Often both thermal and compositional considerations 
are important. An understanding of these injection 
methods requires knowledge of how temperature vari- 
ations, phase equilibrium and multiphase flow in 
porous media interact. The material balance for each 
component and energy balance are cast as a system 
of non-strictly hyperbolic partial differential equations. 
This system of equations is solved using the method of 
characteristics. The model takes into account the 
phase behavior by using the Peng-Robinson equation 
of state to partition the individual components into dif- 
ferent phases. Temperature effects are accounted for 
by the energy balance. Flow effects are modelled by 
using fractional flow curves and a Stone’s three phase 
relative permeability model. Three problems are dis- 
cussed. The first problem eliminates the phase behav- 
ior aspect of the problem by studying the flow of a 
single component as it undergoes an isothermal phase 
change. The second couples the effects of tempera- 
ture and flow behavior by including a second compo- 
nent that is immiscible with the original component. 
Phase behavior is added by using a set of three partial- 
ly miscible components that partition into two or three 
separate phases. 66 refs., 54 figs., 14 tabs. 
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DE91002212/GAR PC A04/MF A01 
Rougeot Oil and Gas Corp., Sperry, OK. 

Drilling of a horizontal weil in a mature oil field. 
Final report. 

Progress rept. 

J. E. Rougeot, and K. A. Lauterbach. Jan 91, 66p 
DOE/BC/14458-1 

Contract FG22-89BC 14458 

Sponsored by Department of Energy, Washington, DC. 


This report documents the drilling of a medium radius 
horizontal well in the Bartlesville Sand of the Flatrock 
Field, Osage County, Oklahoma by Rougeot Oil and 
Gas Corporation (Rougeot) of Sperry, Oklahoma. The 
report includes the rationale for selecting the particular 
site, the details of drilling the well, the production re- 
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a te of horizontal wells. 11 figs., 
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DE91002217/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 


” 


Modeling of asphaltene and wax precipitation. 
F. Chung, P. Sarathi, and R. Jones. Jan 91, 55p 
NIPER-498 

Contract FC22-83FE60149 
it i ag Washington, DC. 


in thi Srecict qatabvehy tre the 
trends of the effects of tation pressure, and 
composition. Since the mechanism of paraffinic wax 
page colo is different from that of pel genres deposi- 
tion, ther thermodynamic model based on the 
solid-liquid solution theory was developed to predict 
the wax formation. This model is simple and can pre- 
dict the wax appearance temperature with reasonable 
accuracy. Accompanying the modeling work, experi- 
pe eee studies were conducted to —— the solu- 

SS ee to examine 
on effects of oil composition, CO(sub 2), and solvent 
on asphaltene precipitation and its properties. This re- 
search focused on the solubility reversibility of asphal- 
tene in oil and the precipitation caused by CO(sub 2) 
injection at simulated reservoir temperature and pres- 

conditions. These 


more reliable asphaltene characterization techniques. 
50 refs., 8 figs., 7 tabs. 


129,309 
DE91004045/GAR PC A03/MF A01 
S-Cal Research, Inc., San Rafael, CA. 
oil recovery process: Conceptual engineer- 
a downhole methanator and preliminary es- 
timate of facilities cost for application to North 
Slope Alaska. Fourth quarterly report. 
Progress rept. 
1990, 43p DOE/CE/15446-T4 
Contract FG01-89CE15446 
Sponsored by Department of Energy, Washington, DC. 


Results from Tasks 8 and 9 are presented. Task 8 ad- 
dressed the cost of materials and manufacturing of the 
Downhole Methanator and the cost of drilling and 
completing the vertical cased well and two horizontal 
drain holes in the West Sak reservoir. Task 9 ad- 
pe the preliminary design of surface facilities to 
support the enhanced recovery of heavy oil. Auxiliary 
facilities include steam reformers for carbon dioxide- 
rich natural gas reforming, emergency electric genera- 
tors, nitrogen tors, and an ammonia synthe- 
sis unit. The ammonia is needed to stabilize the swell- 
ing of clays in the reservoir. Cost estimations and a 
description of how they were obtained are given. 


129,310 

DE91005031/GAR PC A03/MF A01 
Auburn Univ., AL. Coal Conversion Lab. 
Configurational diffusion of coal macromolecules. 
Quarterly progress report, September 15-Decem- 
ber 15, 1990. 

J. A. Guin, C. W. Curtis, and A. R. Tarrer. 1990, 29p 
DOE/PC/90504-T17 

Contract FG22-86PC90504 

Sponsored by Department of Energy, Washington, DC. 


As shown in last quarter’s report on the configurational 
diffusion of coal macromolecules, the hindered diffu- 
sion data for both TPP and coal macromolecules were 
significantly different from the theoretical correlations. 
In order to evaluate the factors which could lead to this 
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difference an error analysis was conducted, and the 
detailed results reported herein. Generally, we did not 
find any errors which could account for the deviation 


from the theory, and thus we conclude that this devi- 
ation is real and can be ascribed to some factor not 
considered by the hindered diffusion theory, i.e., at- 
tractive or repulsive forces. 2 refs., 4 figs., 4 tabs. 
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DE91005301/GAR PC A03/MF A01 

Mine Safety and Health Administration, Pittsburgh, PA. 

Bruceton Safety type ignition ‘sup 

improved proto’ ppression device 
| face cutting equipment. 


for underground 
S. J. Luzik. 1988, 50p IR-1155 


An improved ignition suppression device was investi- 
ga ated by the Mine Safety and Health ated 
he device, developed by the Industrial Safety Divi 
ined to be installed on the boom of a con- 
tinuous mining machine and would function to sup- 
press ly induced methane ignitions in the face 
areas of underground coal mines. It was anticipated 
that the basic could be modified to accommo- 
date other types of electrical face cutting equipment 
with minimal design or. Ultraviolet (UV) detec- 
tion is used to sense the developing fireball and sup- 
pression is achieved by explosively rupturing steel 
canisters filled with an extinguishing agent. Canisters 
are enclosed in specially designed baffled mufflers 
which serve to abate — impulse noise and afford 
protection against roof falls and other physical abuse. 
The devices proved successful in suppressing simulat- 
ed frictional ignitions in a limited number of gallery 
tests incorporating a mock-up cutter head of a continu- 
ous mining machine. 


sion, is 


129,312 
DE$1005307/GAR PC A19/MF A03 
Wee Technologies Research Center, East Hartford, 


Kinetics of coal pyrolysis. Volume 1, Sections 1-5: 
Final report. 
= ress rept. 

. Seery, J. D. Freihaut, W. M. Proscia, J. B. 
ates and W. Peters. Jul 89, 435p DOE/PC/ 
70768-T1, UTRC-956966-F 
Contract AC22-84PC70768 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
=— Original copy available until stock is exhaust- 
ed. 


This report contains results of a coordinated, multi-lab- 
TT investigation of coal devolatilization. Data is re- 

pertaining to the devolatilization for bituminous 
cneie over three orders of magnitude in apparent heat- 
ing rate (100 to 100,000 + (degree)C/sec), over two 
orders of magnitude in particle size (20 to 700 mi- 
crons), final particle temperatures from 400 to 
1600(degree)C, heat transfer modes ranging from con- 
vection to radiative, ambient pressure _ ig from 
near vacuum to one atmosphere pressure. The heat 
transfer characteristics of the reactors are reported in 
detail. it is assumed the experimental results are to 
form the basis of a devolatilization data base. Empiri- 
cal rate expressions are developed for each phase of 
devolatilization which, when coupled to an awareness 
of the heat transfer rate potential of a particular devo- 
latilization reactor, indicate the kinetics emphasized by 
a particular system reactor plus coal sample. The anal- 
ysis indicates the particular phase of devolatilization 
that will be emphasized by a particular reactor type 
and, thereby, the kinetic expressions appropriate to 
that devolatilization system. oe rate expres- 
sions are developed from the empirical rate expres- 
sions in the context of a fundamental understanding of 
coal devolatilization developed in the course of the in- 
vestigation. 164 refs., 223 figs., 44 tabs. 
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DE91005461/GAR PC A03/MF A01 
California m2 Univ., Long Beach. Dept. of Chemical 


inie are of additives and surface control in slurry 
atomization. Interim report, September 1988-Sep- 
tember 1990. 

Progress rept. 

S. C. Tsai. 1990, 42p DOE/PC/88912-T7 

Contract FG22-86PC88912 

Sponsored by Department of Energy, Washington, DC. 


This report focuses on the effects of interparticle 
forces on the and airblast atomization of mi- 
cronized coal water slurry (CWS). We found that the 
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CWS flow behavior index is determined by the relative 
importance of Someaiie aion van der Waals attrac- 
tion and the int icle electrostatic repulsion. The 
former intensifies as the Hamaker constant increases 
and the a distance reduces while the latter 
increases as the particle surface charge density in- 
creases. The interparticle attraction causes particle 
aggregation, which breaks down at + aon shear rates, 
and thus leads to slurry pseudopiastic behavior. In 
contrast, the interparticle repulsion prevents particle 
aggregation and thus toate & to Newtonian behavior. 
Both atomized at low atomizing air pressures (less 
than 270 kPa) using twin-fluid jet atomizers of various 
distributor designs. We found that the atomized drop 
sizes of micronized coal water slurries substantially de- 
crease as the atomizing air pressure exceeds a thresh- 
old value. The effects of coal volume fraction, coal par- 
ticle surface charge, liquid composition and liquid vis- 
cosity on slurry atomization can be accounted for by 
their effects on slurry rheology. 26 refs. 


129,314 
DE91005739/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. 

induced structural changes in coal com- 
bustion. Quarterly progress report, May 1, 1990- 
July 31, 1990. 
G. _ Gavalas, = R. C. Flagan. 6 Dec 90, 29p 
DOE/PC/88911-T5 
Contract FG22-88PC8891 1 
Sponsored by Department of Energy, Washington, DC. 


Research continued on coal combustion. The project 
objectives are (1) to measure the effect of devolatiliza- 
tion temperature and time on the properties of the char 
and (2) characterize and quantify the effect of thermal 
annealing on char reactivity during char burnout under 
conditions of pulverized combustion. Work done 
during this reporting period includes: coal devolatiliza- 
tion/char generation; char oxidation in the the - 
vimetric analyzer (TGA). Oxidation was conduct 
500(degree)C in a 5% O(sub 2)-N(sub 2) mixture t 
150 cm(sup 3)/min flowrate. Under these conditions 
external and intr. diffusional limitations were 
negligible. Three chars obtained from the Pittsburgh 
No. 8 coal were used in the experiments; oxidation of 
single char particles in the electrodynamic balance. 
Experiments were carried out with particles from the 
Pittsburgh No. 8 char and a : - herocarb” synthetic 
char obtained from a vendor. The spherocarb char 
was used because the particles are nearly spherical 
thus avoiding the complications of irregular particle 
shape. 15 figs., 1 tab. 


129,315 

DE91005990/GAR 

Geological Survey, Reston, VA. 
Maintaining the uranium resources data system 
and assessing the 1989 US uranium poten 
sources. Final report. 
Ay gre rept. 

R. B. McCammon, W. I. Finch, W. D. Grundy, and C. 
T. Pierson. 31 Dec 90, 5383p DOE/EI/21822-T1 
Contract Al01-90E121822 

Sponsored by Department of Energy, Washington, DC. 


Under the Memorandum of Understanding (MOU) be- 
tween the EIA, US Department of Energy, and the US 
Geological Survey (USGS), US Department of the Inte- 
rior, the USGS develops estimates of uranium endow- 
ment for selected geological environments in the 
United States. New estimates of endowment are used 
to update the Uranium Resources Assessment Data 
(URAD) — which, inning in 1990, is main- 
tained for EIA by the USGS. For 1989, estimates of US 
undiscovered resources were generated using revised 
economic index values (current to December 1989) in 
the URAD system's cost model. The increase in the 
estimates for the Estimated Additional Resources 
(EAR) and Speculative Resources (SR) classes result- 
ed primarily from increases in the estimates of uranium 
endowment for the solution-collapse, breccia-pipe ura- 
nium deposit environment in the Colorado Plateau re- 
source region. The mean values for $30-, $50-, and 
$100-per-pound U(sub 3)O(sub 8) forward-cost cate- 
gories of EAR increased by about 8, 48, and 32 per- 
cent, respectively, as compared to 1988. Estimates of 
the 1989 undiscovered resources in the SR class also 
increased in all three forward-cost categories by 10, 5, 
and 9 percent, respectively. The original cost equa- 
tions in the URAD System were designed to cover drill- 
ing costs related to extensive flat-lying tabular ore 
bodies. The equations do not adequately treat drilling 
costs for the smaller areas of vertical breccia pipe ura- 
nium deposits in the Colorado Plateau resource 
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region. The development of appropriate cost equa- 
tions for describing the economics of mining this type 
of deposit represents a major new task. 12 refs., 4 
figs., 5 tabs. 
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DE91006022/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Radiative heat transfer in PC furnaces burning 


| gy rere pr 

R. K. Ahluwalia, and K. H. Im. May 90, 19p CONF- 
900858-2 

Contract W-31109-ENG-38 

Annual coal utilization and environmental control con- 
tractors conference (6th), Pittsburgh, PA (USA), 6-9 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 


A three-dimensional spectral radiation transport model 
has been devel for assessing the impact of burn- 
ing deeply cleaned coals on heat absorption patterns 
in pulverized coal (PC) furnaces. Spectroscopic data 
are used for calculating the absorption coefficients of 
Participating gases. Mie theory is invoked for determin- 
ing the extinction and scattering efficiencies of com- 

bustion particulates. The optical constants of char, ash 
and soot are obtained from dispersion relations de- 
rived from reflectivity, transmissivity and extinction 
measurements. 8 refs., 2 figs., 3 tabs. 
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DE91006138/GAR PC A12/MF A02 
Sandia National Labs., Livermore, CA. 

Sandia Combustion Research Program. Annual 


Progress rept. 

S. C. Johnston, R. E. Palmer, and C. A. Montana. 
1988, 269p SAND-89-801 1 

Contract AC04- Y6DR00789 

Sponsored by Department of Energy, Washington, DC. 


During the late 1970s, in response to a national energy 
crisis, Sandia proposed to the US Department of 
Energy (DOE) a new, ambitious program in combus- 
tion research. Shortly thereafter, the Combustion Re- 
search Facility (CRF) was established at Sandia’s 
Livermore location. Designated a ‘‘user facility,” the 
charter of the CRF was to develop and maintain spe- 
cial-purpose resources to support a nationwide initia- 
tive-involving US inventories, industry, and national 
laboratories -to improve our understanding and control 
of combustion. This report includes descriptions sever- 
al research projects which have been simulated by 
working groups and involve the on-site participation of 
industry scientists. DOE’s Industry Technology Fellow- 
ship —~ supported through the Office of Energy 
Research, has been instrumental in the success of 
some of these joint efforts. The remainder of this 
report presents results of calendar year 1988, separat- 
ed thematically into eleven categories. Referred jour- 
nal articles appearing in print during 1988 and selected 
other publications are included at the end of Section 
11. Our “traditional” research activities--combustion 
chemistry, reacting flows, hoe manera engine and coal 
combustion--have been supplemented by a new effort 
aimed at understanding combustion-related issues in 
the management of toxic and hazardous materials. 


129,318 
DE91006240/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Use of ion beam techniques to characterize lead 
diffusion in minerals. Final report. 
apes rept. 

. J. Cherniak, W. A. Lanford, and F. J. Ryerson. 21 
Sep 90, 28p UCRL-CR-105335 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The characterization of diffusion of lead and other 
trace elements in certain mineral phases has great sig- 
nificance in reconstructing the thermal history of the 
earth’s crust. Such studies permit better interpretation 
of “ages” obtained from isotopic dating. This study 
uses ion implantation to introduce lead into the miner- 
als apatite and zircon. Diffusion profiles are obtained 
using Rutherford prrcomer gy Nie and the results 
fit with a model to determine D. Results for apatite over 
the temperature range 600--900(degree)C show 
agreement with earlier results obtained traditional geo- 
logic techniques. This suggests that radiation damage 
induced by ion implantation has little effect on diffusion 





in this case. This approach is both simple and useful in 
ing diffusion over a temperature range of geolog- 
ic — without inordinate annealing times. 17 refs., 
Ss. 


129,319 

DE91006764/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

National Institute for Petroleum and Energy Re- 
— monthly progress report for December 
22 Jan 91, 64p NIPER-519 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Research oy atin from the National Institute for Pe- 
troleum and Energy Research (NIPER) are briefly de- 
scribed. Topics include enhanced recovery, studies on 
reservoir rock, microbial EOR, development of analyti- 
cal techniques for petroleum analysis, and imaging 
(cas) applied to fluids study in porous media. 


129,320 

DE91006838/GAR PC A22/MF A03 
MK-Ferguson Co., Weldon Spring, MO. 

WSSRAP chemical plant geotechnical investiga- 
tions: Appendix B, Phase 2, Borehole, piezometer 
and test pit logs. 

Dec 90, 504p DOE/OR/21548-158-App.B 

Contract AC05-860R21548 

Sponsored by Department of Energy, Washington, DC. 


This document has been prepared for the United 
States Department of Energy (DOE) Weldon Spring 
Site Remedial Action Project (WSSRAP). This report 
presents the results of site geotechnical investigations 
conducted by the PMC in the vicinity of the Weldon 
Spring chemical plant and raffinate pits (WSCP/RP) 
and in potential on-site and off-site clayey material 
borrow sources. This document, Appendix B, contains 
information for phase || of WSSRAP for borehole, pie- 
zometer and test pit logs. 


129,321 
DE91006848/GAR PC A07/MF A01 
Manufacturing and Technology Conversion Interna- 
tional, Inc., Columbia, MD. 
Development of a pulse coal combustor for indus- 
trial applications. Phase 1, Final report. 
Progress rept. 

90, 137p DOE/PC/79654-T1, MTCI-79654- 


Contract AC22-87PC79654 
Sponsored by Department of Energy, Washington, DC. 


This report presents the results of the first phase of a 
program for the development of a retrofit pulse coal 
combustor for industrial applications. This phase was 
comprised of laboratory-scale (approximately 2 
MMBtu/hr) combustor design optimization testing and 
the preparation of an integrated prototype combustor 
system design at approximately 3.5 to 5.0 MMBtu/hr 
scale for further development in Phase IA. The pro- 
gram objective was to develop an advanced pulse coal 
combustor system at the required scale that has high 
carbon utilization, high ash rejection, low flue gas 
emissions and low sensitivity to variations in fuels 
specifications. An optimized tandem advanced refrac- 
tory chamber unit was <r and fabricate during 
October and November 1987. The unit logged approxi- 
mately 100 hours of operation burning pulverized 
coals, micronized coals, coal-water slurries made of 
pulverized coal, and micronized coal. Sulfur capturing 
sorbents lime/limestone were injected into the com- 
bustor system to evaluate sulfur capturing efficiency. 
Staged air injections were also investigated. 42 figs., 
16 tabs. 
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PB91-155465/GAR PC A04/MF A01 
Bureau of Mines, Denver, CO. Intermountain Field Op- 
erations Center. 

Preliminary Investigation of Rare-Earth-Element- 
Bearing Veins, Breccias, and Carbonatites in the 
Laughlin Peak Area, Colfax County, New Mexico. 
Open file rept. 

R. A. Schreiner. 1991, 65p 

Color illustrations reproduced in black and white. 


In 1989, the U.S. Bureau of Mines conducted a prelimi- 
nary field investigation to evaluate the rare-earth and 
associated element resources in the Laughlin Peak 
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area, Colfax County, New Mexico. Bureau personnel 
mapped and sampled prospects and mineralized 
zones, and conducted a site-specific 

survey to appraise the mineral resources and identify 
localities favorable for resources. Fifty-eight samples 
were taken primarily from rare-earth-element-bearing 
veins, intrusive breccias, and carbonatites. No identi- 
fied resources were estimated at the surface due to 
limited prey because of soil and colluvial cover; how- 
peas Ba sly unreported small rare-earth-ele- 
ys mp Dod). of magnesiocarbonati 
pon a 240 ft-long silicified carbonatite dike were 
identified. The presence of rare-earth-element 
carbonatites in association with 

earth-element. 


rare-earth-element concentrations in surrounding 
intrusive breccias suggest that resources of rare-earth- 
elements could be present at depth and outline a 
target locality for exploration. 


129,323 

PB91-155614/GAR PC A03/MF A01 

Holditch (S.A.) and Associates, Inc., — 

—a of Industry Practices in Fracture Treat- 
ment Control. Part 1. Data Field Analy- 

sis, and Quality Control Techniques Used during 

1800. Treatments. Topical Report, September 


J. W. Ely, S. A. Holditch, and B. M. Robinson. Sep 
89, 33p GRI-89/0248 

Contract GRI-5088-211-1734 

Sponsored by Gas Research Inst., Chicago, IL. 


Since 1983, the Gas Research Institute (GRI) has con- 
ducted research in the field for the purpose of improv- 
ing hydraulic fracture treatment technology. GRI devel- 
oped the Mobile Testing & Control Facility so that ac- 
curate data could be obtained from wells prior to, 
during, and after stimulation treatments. In reviewing 
the state of technol a ied in our industry, it 
is clear that the GRI Mobile T&C Facility is state-of-the- 
art and has been the forerunner of many current sys- 
tems that are used by other companies. All comaelie 
pumping service companies and two = producing 
companies have computer vans in the field for moni- 
toring hydraulic fracture treatments. In our interviews 
with the oil and gas producing companies, we found 
that most companies do perform conventional quality 
control of fracturing fluids. However, virtually all of the 
data they use to judge quality control are collected by 
the service companies. personnel working for the 
producing company make few measurements and do 
not always verify the results of service company tests 
using in ndent measurements with their own 
equipment. No company measures the stability of the 
gel nor the efficiency of the breaker systems at bot- 
tomhole conditions on the actual fluids mixed and 
pumped in the field. 
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PB91-155945/GAR PC A03/MF A01 

Geological Survey, Denver, CO. 

Mineral Resources of the Lime Canyon Wilderness 
Area, Clark County, Nevada. 

Bulletin. 

J. G. Evans, G. A. Nowlan, J. S. Duval, and R. A. 

Winters. 1990, 24p USGS-BULL-1730-D 

Also available from Supt. of Docs. Library of Congress 

catalog card no. 90-3673. Prepared in cooperation 

with Bureau of Mines, Washington, DC. 


The Lime Canyon Wilderness Study Area, comprising 
approximately 34,680 acres, was evaluated for mineral 
ress and mineral resource potential. The U.S. 
pen pos Survey and the U.S. Bureau of Mines con- 
geologic, geochemical, and geophysical sur- 
cae to assess the identified mineral resources 
(known) and mineral resource potential (undiscovered) 
of the study area. Fieldwork for the report was carried 
out in 1987. The study area contains a 44-million-short 
ton inferred subeconomic resource of gypsum. Car- 
bonate rock underlies 20 square miles of the 
area, and sand and gravel covers 16 square miles of 
the study area. The eastern part of the study area has 
low potential for barite, copper, gold, lead, silver, and 
zinc resources. Nearly half of the study area has low 
potential for oil and gas. There is no potential for geo- 
thermal resources. 
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Mineral Industries 


Contents: Gold in the Tintic 

deposits in the Snettels Tell 
mining districts, San Juan 

in the Alma mining district, 

in the Leadville mining district, Colorado. 
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P. Velasco, and A. C. a. 1988, 42p 
Also available from Supt. of 


PC A02/MF A01 
Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989. Calcium and Calcium 


Compounds. 
M. M. Miller. Jun 90, 9p 
Also available from Supt. of Docs. 


Phe cmon sche tegatana anti be ae A 

calcium-containing minerals and compounds beca 

of their commercial si sodesnttniiien to te 

quality of human life. Calcium fluoride is sold as fluor- 
; calcium sulfate as gypsum or ; Calcium 


of Mines Minerals Yearbooks 
spar,” ‘Gypsum, ‘Lime,’ ‘Phospha' 
Stone,’ and ‘Dimension Stone.’ Other calcium com- 


: > ron bined: 
for example, calcium bromide is covered in the ‘Bro- 
mine’ report in the Minerals Yearbook. The ‘Calcium 
and Calcium inds’ Minerals Yearbook report 
includes calcium metal, calcium chloride, and various 
other calcium compounds not covered elsewhere. 
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Geological Survey, Denver, CO. 

Industrial Minerals in California: Economic impor- 
tance, Present Availability, and Future Develop- 


Bulletin. 

E. W. Tooker, and D. J. Beeby. 1990, 137p USGS- 

BULL-1958. 

Also available from Supt. of Docs. Presented at a 
workshop held in Marina del Rey, ton wih Calflora Dv 

16, 1989. cooperation lornia 

of Mines 161008, Preparedn coopeat 


Contents: California’s industrial-mineral resources; 
Production and demand for industrial minerals in Cali- 

fornia; Favorable locations and 

for the occurrence of California’s i 

Land-access and permitting problems 

availability; The environmental impacts of mining and 

their mitigation; Economic issues associated with in- 


“ universities, govern- 
ment agencies, and other Ph thr Educating the 
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Mineral Industries 


public about industrial-mineral issues; Where do we go 
from here. 


Pastis 156190/GAR PC A03/MF A01 


1 Boros, H D. King, R. J. Blakely, D. L. 
Sewatzky, and J. E. Olson. 1990, 23p USGS-BULL- 


Also available from Supt. of Docs. Library of Congress 
catalog card no. 90-13982. Prepared in cooperation 
with Bureau of Mines, Washington, DC. 


20,727 acres of the Badlands Wilderness Study Area 
and 11,303 acres of the Badlands Wilderness Study 
Area Additions (OR-005-021) in Crook and Deschutes 
Counties, central Oregon, were evaluated for identified 
mineral resources (known) and mineral resource po- 
tential (undiscovered). Fieldwork for the report was 
carried out in 1986-88. There are no identified re- 
sources in the study area, and no areas of mineralized 
or altered rock were found. Sand and gravel occur in 
the study area, but other sources are closer to existing 
markets. Basalt is abundant in the study area and has 
a number of uses. However, basalt is widespread in 
the region and the basalt found in the study area has 
no characteristics that make it more useful than basalt 
found elsewhere. There is a low potential for geother- 
mal resources and for oil and gas in the study area. 
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PBS1-156208/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Mineral Resources of the Lower Owyhee Canyon 

—— Study Area, Malheur County, Oregon. 
ulletin. 

J. G. Evans, R. L. Turner, A. Griscom, D. L. 

Sawatzky, and J. D. Causey. 1990, 25p USGS/ 

BULL-1741-F 

Also available from Supt. of Docs. Library of Congress 

catalog card no. 90-13955. Prepared in cooperation 

with Bureau of Mines, Washington, DC. 


The Lower Owyhee Canyon Wilderness Study Area, 
comprising approximately 73,010 acres, was evaluat- 
ed for mineral resources and mineral resource .poten- 
tial. The U.S. Geological Survey and the U.S. Bureau of 
Mines conducted geologic, geochemical, and geo- 
physical surveys in 1986 and 1987 to assess the iden- 
tified mineral resources (known) and mineral resource 
potential (undiscovered) of the study area. The study 
area contains an inferred subeconomic resource of 7.7 
million short tons (st) of zeolite-bearing rock and less 
than 2,000 st of decorative stone. Sand and gravel 
covers approximately 6 sq miles. The entire study area 
has low mineral resource potential for gold, silver, 
lead, zinc, antimony, and mercury. Northern and cen- 
tral parts of the study area have low mineral resource 
potential for barite. The southern two-thirds of the 
study area has low energy resource potential for oil 
and gas. Central and southern parts of the study area 
have low potential for geothermal energy resources. 
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PB91-160861/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Evaluation of Ultrasonic Measurement Systems 
for Bolt Load Determinations. 

Rept. of investigations/1990. 

S. C. Tadolini. 1990, 17p BUMINES-RI-9332 

Library of Congress catalog card no. 90-2492. 


The U.S. Bureau of Mines has developed ultrasonic 
measurement instrumentation capable of measuring 
strains and elongations of tensioned and untensioned 
mine roof bolting systems. The report evaluates the 
pulsed-phase-lock-loop and pulse-echo systems. The 
pulse-echo systems measure time of flight of a signal 
through the bolt. The ultrasonic instrument converts 
the measurement into elongations or stress. The most 
recent Bureau instrument development converts 
travel-time measurements directly into elongation, 
load, stress, and 7 by simple data manipulation 
from the keyboai jolt preparation and instrument 
calibration are Soteettnes in detail. 
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ee Analysis of eee t for Mining 
Thin-Seam Mountaintop Coal Resources. 

Information circular/1990. 

W. D. Mayercheck, J. S. Jaspal, and R. B. Farrar. 
1990, 49p BUMINES-IC-9270 

Library of Congress catalog card no. 90-2478. 


The U.S. Bureau of Mines is conducting research 
aimed at providing technology for a low-cost, high-re- 
covery, environmentally acceptable mining system to 
recover the vast thin-seam coal reserves existing in 
the mountainous areas of the Appalachian region in 
the Eastern United States. As part of the research, the 
Bureau is evaluating new techniques to address these 
coal resources. The report summarizes the results of a 
worldwide technical search on thin-seam coal mining, 
the formulation of various methodologies for mining 
mountaintop thin seams, and the implementation and 
status of a physical model test program to validate and 
further develop the most promising concept-the ‘roof- 
fall-tolerant’ mining system. 
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a of Mines, Pittsburgh, PA. Pittsburgh Research 
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Review of Water-Jet-Assisted Rock Cutting. 

Information circular/1990. 

M. Hood, G. C. Knight, and E. D. Thimons. 1990, 24p 

BUMINES-IC-9273 

Library of Congress catalog card no. 90-2490. Pre- 

pared in ation with California Univ., Berkeley, 

and British | Corp., Burton-on-Trent (England). 

Headquarters Technical Dept. 


High-volume, low-pressure water jets have been em- 
ployed for erosion of loosely consolidated rocks for 
centuries. The excavation method finds application in 
specialized circumstances even today. The use of 
high-pressure, low-volume water jets for rock cutting is 
more recent and was made possible by the develop- 
ment of high-pressure water pumps. Despite the bene- 
fits often claimed for these systems, high-pressure 
water jets still have not found widespread application. 
In the report, the U.S. Bureau of Mines has reviewed 
the various methods that have been employed using 
water jets to break rock and has focused on one 
method, termed jet-assisted cutting, which was deter- 
mined to be the closest to commercial development. 
The current state of knowledge based on laboratory 
and field experiences using the cutting method is re- 
viewed, and possible future developments for the ap- 
proach to excavation are assessed. 
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Laboratory Testing of the CSE SR-100 Self-Con- 

gga Self-Rescuer for Ruggedness and Reliabil- 


ity. 

Rept. of investigations/ 1990. 

N. Kyriazi, J. Kovac, W. Duerr, and J. Shubilla. 1990, 
17p BUMINES-RI-9328 

Library of Congress catalog card no. 90-2480. 


The Bureau of Mines subjected the NIOSH/MSHA-ap- 


proved, CSE SR-100, belt-wearable, self-contained 
self-rescuer to a series of laboratory treatments de- 
signed to simulate various environmental conditions in 
underground coal mines. The tests were designed to 
predict the ability of the self-rescuers to withstand 
those environmental stresses without causing a de- 
crease in wearer protection. Carbon dioxide levels in 
apparatus with combined treatments were higher than 
in apparatus with individual treatments and untreated 
apparatus. The higher levels remained within safe 
limits, however. None of the treatments caused vent- 
ing of the small oxygen cylinder that provides starter 
oxygen. Some bottles were found to be empty be- 
cause of manufacturing defects in the burst disks. The 
problem was corrected in later models. The heat treat- 
ments did make the case ends more difficult to remove 
and the breathing bag sticky and subsequently more 
difficult to unfold. An apparatus that was dropped and 
vibrated had a broken desiccant bag that released 
some of its contents which compromised the seal of 
the relief valve. The case was dented from the drops. 
As with the first-generation self-rescuers, if there is 
visible damage to the case of the apparatus, the appa- 
ratus should be considered to be internally damaged 
and must be removed from service. 
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Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 


Center. 

Summary of Combustion Products from Mine Ma- 
terials: ir Relevance to Mine Fire Detection. 
Information circular/1990. 

M. R. Egan. 1990, 19p BUMINES-IC-9272 
Library of Congress catalog card no. 90-2488. 


The U.S. Bureau of Mines investigated the product-of- 
combustion (POC) characteristics of combustible ma- 
terials used in typical coal mining operations in a series 
of experiments conducted in an intermediate-scale fire 
tunnel. The materials examined include wood cribs, 
transformer fluid, coal, conveyor belting, brattice cloth, 
and ventilation ducting. Smoke and toxic 
evolved from burning materials contribute to panic 
conditions and hinder escape. Smoke irritates and ob- 
scures vision, while toxic | one physically debilitate 
and disorient the victims. However, POC levels will 
vary not only between materials but also between 
stages of combustion and the conditions in which they 
are burning. The re summarizes the POC charac- 
teristics of each material and evaluates their effective- 
ness for early warning mine fire detection. Results 
show that smoke was the POC most readily detected 
from the smoldering materials tested. 
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PB91-160929/GAR PC A03/MF A01 
Bureau of Mines, Denver, CO. Denver Research 


Center. 

Multislice Mining for Thick Western Coal Seams. 
Information circular/1990. 

T. D. Hackett, D. L. Boreck, and D. R. Clarke. 1990, 
35p BUMINES-IC-9239 

Library of Congress catalog card no. 89-600119. 


Multislice mining methods were analyzed by the U.S. 
Bureau of Mines to determine their application to 
Western U.S. thick coal seams; ground control, geolo- 
gy and costs were considered. Multislice mining is 
used in widely varying seam conditions worldwide, in- 
cluding flat seams too thick to mine in a single pass, 
pitching thick seams, and seams containing a rock 
parting. — multislice methods predominate, but 
room-and-pillar variants also exist. The initial use of 
the method in western seams is planned at a deep Col- 
orado mine, where a rock parting will be used to sepa- 
rate two slices mined by longwall. Ground control and 
spontaneous combustion are major hazards associat- 
ed with multislice mining. A well-consolidated upper 
slice gob can reduce ground control problems and pro- 
vide a seal against spontaneous combustion. mn 
analysis indicates that the consolidation of the gob 
pends on the composition of the upper slice roof, the 
presence of water, and sufficient overburden pressure. 
A geologically competent intermediate rock parting 
can also reduce ground control problems and po 
against spontaneous combustion. 
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PB91-160945/GAR 
Bureau of Mines, Washin 
Mineral Position of the 


PC A05/MF A01 
ion, DC. 


nited States, 1989: Annual 
Report of the Secretary of the Interior Under the 
Mining and Minerals Policy Act of 1970. 

1990, 76p BUMINES-SP-6-90 

See also PB91-110171. 


The report discusses the present status of and issues 
confronting the minerals industry and the near-term 
outlook for that industry. The report also describes 
Government programs in information, mineral policy, 
land managment, science, and technology that con- 
tribute to the Nation’s ‘minerals position.’ 
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PB91-161208/GAR PC A07/MF A01 
Teledyne Geotech, Garland, TX. 

Development of Microseismic Methods to Deter- 
mine Hydraulic Fracture Dimensions. Final Report, 
1 December 1987-30 November 1989. 

J. E. Fix, R. G. Adair, K. D. Mahrer, B. C. Myers, and 
J. G. Swanson. Jul 90, 147p TR-89-6, GRI-90/0220 
Contract GRI-5087-211-1624 

See also PB89-205116. Sponsored by Gas Research 
Inst., Chicago, IL. 


A microseismic technique was developed, evaluated, 
and established to determine the depth of the top and 
bottom of a fracture treatment zone and is being of- 
fered as a commercial service. A proof-of-concept ex- 
periment at SFE No. 3 showed that the microseismic 
height technique gives a better estimate of the aver- 





age fracture height than numerous cased hole logs. A 
U.S. patent on method has been granted and as- 
—, to GRI. A new application of reentering previ- 
ously fractured wells was demonstrated in both the 
SFE No. 2 and 3 wells with height surveys four months 
after the main fracture treatment in each well. The ap- 
plication can lead to an expanded market area for the 
microseismic monitoring technique. A new significant 
class of low-frequency signals has been observed. It is 
anticipated that research with these signals can pro- 
vide an estimate of the length of the fractured zone. 
The ambient microseismic background in the remote 
wells is 10 to 40 nm/s. In the presence of the noise 
level, signals from fracture treatments may not be de- 
tected at ranges greater than 500 to 1000 ft. 
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PBS1-161265/GAR a PC A11/MF A02 
nstitute jas Technology, Chicago, IL. 
Tw in Tight Gas Sands. Final Report 
(Pref), 1 nent g pac toneyl 1989. 

Chowdiah, and D. J. Soeder. May 90, 233p REPT- 
30603-00, GRI-90/0304 
Contract GRI- 5086-21 1-1258 


See also PB89-140834. Sponsored by Gas Research 
Inst., Chicago, IL. 


sneer. of 55 core samples from moderate to low- 
ity sandstones in the Travis Peak Formation 

and ae Cotton hy J Group in eastern Texas 
have been lormed at IGT. Results of these analy- 
ses, as well as earlier work at IGT, demonstrate that 
tight gas sandstone | is a distinct petrologic type, where 
a, correlations aad been found between features 

ag © pectin and matrix flow properties. Rec- 
poh A and qua ition of the relationship has led 
to an improved understanding of the nature of two- 
phase —— fluid flow through these rocks. Rel- 
ative permeability and critical gas saturation measure- 
ments on these samples revealed the need for im- 
proved laboratory techniques for handling tight rocks. 
Confining stress cycling and the method of establish- 
ing partial water saturations were found to be particu- 
larly important. The results of the work should ae - 
better laboratory methodology for yreeey Bn 
sands, and the pore structure studies should Ba 
improve the correlations between reservoir quality and 
the geological properties of these rocks. 
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PB91-161760/GAR PC$95.00/MF E09 

Bureau of Mines, Washington, DC 

Minerals Yearbook, 1988. Volume 3. Area Reports: 
ernational 


Int a 

1990, 1136p BUMINES-MYB-1988-VOL-3 

Also available from Supt. of Docs. See also report for 
1987, PB91-106484 and Volume 2, PB90-255548. 


The volume of the 1988 Minerals Yearbook contains 
the latest available mineral data on more than 150 for- 
eign countries and discusses the importance of miner- 
als in the economies of these nations. A separate 
chapter reviews the international minerals industry in 
general and its relationship to the world economy. 
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AD-A229 529/3/GAR PC A07/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Management hes for Water Quality En- 
hancement at Whitney Point and East Sidney Lake, 
New York. 

Final rept. 

S. L. Ashby, and R. H. Kennedy. Aug 90, 126p Rept 
no. WES/MP/EL-90-15 


Increased demands on the multi-use resource provid- 
ed by reservoirs np ets development of comprehen- 
sive management plans for maintenance of accepta- 
ble water quality. identification of potential for adverse 
quality, which may impair usage, is followed by assess- 
ments of enhancement techniques and application, if 
feasible. These principles were applied at two Corps of 
Engineers reservoirs for assessment of water quality 
conditions and delineation of management opportuni- 
ties for water quality enhancement. Water quality is de- 
scribed from detailed studies conducted during the 
summer growing season. Interactions with other agen- 
cies with primary responsibilities in the watershead are 
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detailed. Perceptions of water quality from user view- 
textbook v 


; Water quality, Phytoplani 
Algae, Water pollution. (rwi) 
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AD-A229 796/8/GAR PC AO5S/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

of Annual Meeting, Natural 
sources Research oe (15th) Held in Atlante, 
Georgia on 18-19 April 1990. 
Final rept. 
Oct 90, 93p Rept no. WES/MP/EL-R-90-2 


This 15th Annual Meeting of the US Army Corps of En- 
ineers Natural Resources Research was 
1eld in Atlanta, GA, to review current research activi- 

, discuss future research, and afford the opportuni- 

ty tor prosantalion of cpeisional reeds Papers pre- 
sented at the meeting are included in this report. Key- 
words: Natural resources; Research/resource man- 
agement; Recreation/facilities; Symposia. (mm) 
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DE$1006232/GAR PC A12/MF A02 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Columbia River Basin Fish and Wildlife Program 
— Implementation Work Pian for fiscal year 


Progress rept. 
Sep 90, 255p DOE/BP-1485 


The Columbia River Basin Fish and Wildlife eo 
Annual Implementation Work Plan (AIWP) for Fiscal 
Year (FY) 1991 presents Bonneville Power Administra- 
tion’s (BPA) Hae for i ing the Columbia 
River Basin Fish and Wildlife Pr =~ ergent in FY 
1991. The AIWP focuses on indivi Action Items 
found in the 1987 Program for which BPA has deter- 
mined that it has authority and ibility to imple- 
ment. Each of the entries in the AIWP includes objec- 
tives, background, progress to date in achieving the 
objectives, and a summary of plans for implementation 
in FY Most Action Items are implemented 
through one or more BPA-funded project. Each Action 
Item entry is followed by a list of completed, ongoing, 
and planned projects, along with es, results, 
schedules, and milestones for each project. The FY 
1991 AIWP emphasizes continuation of 132 ongoing, 
or projected ongoing, program projects, tasks, or task 
orders, most of which involve protection, mitigation, or 
enhancement of anadromous fishery resources. The 
FY 1991 AIWP also contains 29 new program projects 
or tasks. However, some of these new projects were 
still under review the PRG as the AIWP went to 
press. The new projects still under review have been 
noted in Table 2, New FY 1991 am Projects, and 
in the text of the AIWP. The continuing and new activi- 
ties in FY 1991 are in the areas of mainstem passage, 
artificial propagation, natural propagation, supplemen- 
tation, resident fish, kr —— projects and plan- 
ning activities. 2 figs., 7 
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DE91006308/GAR PC A05/MF A01 

Montana Dept. of Fish, Wildlife and Parks, Kalispell. 
Dam wildlife habitat enhancement 


fighter 
Hungry Horse, Montana. 
D. , and P. Malta. Jun 90, 100p DOE/BP/ 


36136-T1 
Contract BI79-87BP36136 
Sponsored by Department of Energy, Washington, DC. 


Project goals are to rehabilitate 1120 acres of 
game (elk and mule deer, Odocoileus hemionus, 
winter rai on the Hungry Horse and Spotted Bear 
Districts of Flathead National Forest lands adjacent to 
Hungry Horse Reservoir. This project represents the 
initial phase of implementation toward the mitigation 
goal. A minimum of 547 acres Trust-funded enhance- 
ments are called for in this plan. The remainder are 
part of the typical Forest Service management activi- 
ties for the project area. Monitor and evaluate the ef- 
fects of project implementation on the big game forage 
base and elk and mule deer populations in the project 
area. Monitor enhancement success to determine ef- 
fective acreage to be credited against mitigation goal. 
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rept. 
Dement y 
and G 


Mesa, J. Hall-Griswold, W. C. 
W. Short. Jul 90, 97p DOE/BP/ 
91964-1 

Contract Al79-88BP91964 
Sponsored by Department 


mee 
Renewable energy plan of action for American 
Samoa. 


J. W. Shupe, and J. W. Stevens. Nov 90, 15ip 
SAND-90-2804 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


merican Samoa has no indigenous fossil fuels and is 
seaborne 


Saalemitetaiadies 


ee ae 
ocean thermal, and waste-to-energy 


tites renewable energy stemanves end eetebiehos 
‘ecommended {in Amer- 


oy - inde 3e 
tion in this report should find some gener- 
al <eplcabentn oinar tropical insular areas. 
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PB91-145318/GAR PC A12/MF A02 
Bureau of Land Management, Bakersfield, CA. Ba- 


kersfield District 
Bishop Management Plan and Environ- 


Resource 

mental impact Statement. 

rept. 
Sep 90, 273p 1 weap A any /1610 
Also available from Supt. 0 of Docs. 
The Bishop Resource Management Plan will identify 
oO pee. Tae Ceanapaaeerghan an gpaaed ty Gait 
20 years. The r 


i tions issued 
on uae olicy ou poy oy: Act (FLPMA) of 


1976. The plan focuses on four issues - recreation, 
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wildlife, minerals, and land ownership and authoriza- 
tions. Several additional management concerns also 
addressed include cultural resources, fuelwood har- 
vesting, livestock grazing, and fire suppression. A 
range of alternative management scenarios was ana- 
lyzed. The decisions for each alternative were ana- 
lyzed for their environmental consequences. The envi- 
ronmental consequences (impacts) of all four alterna- 
tives are described in Chapter 4. 
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PB91-145474/GAR PC A08/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 

enon Bays and Estuaries: A Primer for Establish- 


a Projects. 
Po 89, 173p Ph 503/8'80/001 
Also available from Supt. of Docs. 


Contents: National Estuary Program: An Overview; 
The Planning Initiative: mae janagement Frame- 
work; Characterization and Problem nition; The 
Comprehensive Conservation and Nanapentert Plan; 
and Implementing the CCMP 
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PB91-154625/GAR PC A03/MF A01 
Bureau of Land Management, Santa Fe, NM. New 
Mexico State Office. 

New Mexico Forest/Woodiands 2000: A Manage- 
ment Strategy. 

May 90, 24p 

Also available from Supt. of Docs. 


The Forest/Woodlands 2000 document identifies and 
consolidates planning direction related to forest/ 
woodland management, and is intended to be used as 
an aid in determining the needs for future planning de- 
velopment addressing the management of New Mexi- 
co’s forest and woodland resources. The document is 
devised as a bridge between the land use plan and the 
activity plan. in order to accomplish this, the document 
pulls together all relevant Resource Management Plan 
(RMP) decisions to identify coordination nities 
for activity planning. Specialists developing program- 
specific activity plans need to be nizant of guid- 
ance for other program areas in the RMP - constraints, 
requirements, limitations, direction, legal require- 
ments, etc. It provides a unifying set of objectives, 
summarizes management guidelines ‘within which 
management prescriptions can be developed, sug- 
= standard operating procedures for activities in 
orest and woodland areas, and provides planned 
action and budget forecasts as aids in budget package 
preparation. 
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PB91-156117/GAR PC A07/MF A01 
National Park Service, Washington, DC. 

Index Bibi raphy of Wildlife Research in the U.S. 
National Pa: 

Technical a. 

R. G. Wright. Sep 90, 141p NPS/NRUI/NRTR-90/05 
Also available from Supt. of Docs. Prepared in coop- 
eration with Idaho Univ., Moscow. Cooperative Park 
Studies Unit. 


The purpose of the publication is in part to alert the 
current generation of park wildlife researchers to the 
tremendous legacy of knowledge that already exists, 
often in obscure and, unfortunately, difficult to locate 
papers. The simple premise underlying this concept is 
that understanding the past will help provide the foun- 
dation for current long-term monitoring programs and 
synthesis efforts and will help identify potential infor- 
mation gaps. The manuscript, therefore, catalogs, or- 
ganizes, and lists in a logical manner most wildlife 
Studies that have taken place in national parks. 
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PB91-156158/GAR PC A08/MF A01 
National Park Service, Washington, DC. 

Roads and Trails Study and Environmental As- 
— it, Ozark National Scenic Riverways, Mis- 


73p 
Also available from Supt. of Docs. 


The purpose of the study was to inventory and evalu- 
ate the road and trail systems in Ozark National Scenic 
Riverways (NSR) in meeting visitor use needs while 
protecting the natural resource values for which the 
park was established. The study is one component of 
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a Land Use Management Plan being pees by the 
National Park Service (NPS) to _ management 
and development actions within park. The study 
was divided into three sections: roads and traces 
(traces are —_ created through informal use and 
were ned nor created as a public road), 
horse trails, fn foot trails. Issues and tasks were iden- 
tified for each section and a range of alternative man- 
agement approaches to addressing those issues were 
developed for each section. Environmental, cultural, 
and socioeconomic impacts of each alternative were 
evaluated in each section. 
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PB91-159459/GAR PC A04/MF A01 
Indiana Univ. at Bloomington. Workshop on Political 
Theory and Policy Analysis. 

Comparative Performance of Institutional Ar- 
a for Groundwater Resources. 
Technical rept. (Final). 

E. Ostrom. Dec 90, 63p USGS/G-1476 

Grant DI-14-08-0001-G1476 

Sponsored by Geological Survey, Reston, VA. 


The study examined these questions: (1) Does the al- 
location of groundwater production rights in Southern 
California enhance the effectiveness of the manage- 
ment system in reducing exposure to risk and in in- 
creasing the efficiency of resource use; (2) Do less 
centralized a management systems per- 
form as well as, better than, or less well than more 
centralized management systems on criteria of compli- 
ance, effectiveness in reducing exposure, efficiency, 
equity, and adaptability; (3) Is there an optimal institu- 
tional ‘formula’ for groundwater management. A com- 
parative case-study of the institutional development of 
eight groundwater basins located on the South Coast- 
al Plain of California was performed including: four 
basins in the San Gabriel River watershed; one within 
the Los Angeles River watershed; two in the Santa 
Ana River watershed; and the Mojave River Basin en- 
compassing the Mojave River watershed. The cases 
demonstrate that complex, water resource systems 
can be designed and managed by users at relatively 
low costs and high levels of effectiveness, equity and 
adaptability without creating a sole ‘manager’. No 
single institutional formula can be prescribed that will 
match the diverse geologic, hydrologic, and historical 
patterns in an area. 
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PB91-160408/GAR PC A04/MF A01 
Forest Service, San Dimas, CA. Technology and De- 
velopment Center. 

Fish Passage through Culverts. 

Rept. for 24 Jun 88-24 Nov 90. 

C. O. Baker, and F. E. Votapka. Nov 90, 75p 
Sponsored by Federal Highway Administration, Wash- 
ington, DC. Federal Lands Highway Program. 


As the number and range of many fish species have 
declined and the recreation demand for fish has in- 
creased, the importance of protecting the remaining 
populations has also multiplied. At new culvert installa- 
tions, fish passage considerations and needs have in- 
creased in complexity. A high percentage of existing 
drainage structures are approaching or have passed 
their life expectancy. The task of replacing, modifying, 
and/or retrofitting the surviving structures will dwarf 
past programs for providing fish passage through cul- 
verts. The report is intended to review, summarize, and 
update current information on fish passage through 
culverts. The scope of the report is limited to highway 
drainage structures, not including bridges. This distinc- 
tion was made in an effort to concentrate on those 
road drainage structures that are most commonly used 
in fish passage situations. The publication is primarily 
issued for the fish biologists, engineers, and hydrolo- 
gists who will be designing the projects and making 
current decisions on fish passage at drainage struc- 
tures. 
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AD-A229 348/8/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Environmental Research Labs. 


Destriping GOES Images by Matching Empirical 
Distribution Functions. 


M. P. Weinreb, R. Xie, J. H. Lienesch, and D. S. 
Crosby. 1989, A, 
Pub. in Remote Sens. Environ., v29 p185-195 1989. 


The current and future 9s eostationary operational envi- 
ronmental satellites (GOES) of the National Oceanic 
and Atmospheric Administration (NOAA) are designed 
to produce visible images of the earth with linear 
arrays of eight detectors. Because the imaging instru- 
ments are not calibrated radiometrically in orbit, differ- 
ences among instrument gains associated with the dif- 
ferent detectors may cause artificial stripes to appear 
in the images. In the data processing on the ground, 
the images are ‘normalized’ to remove the stripes. 
Images from future geostationary satellites, GOES I-M, 
will be normalized by the method of matching empirical 
distribution functions (EDFs). This paper reports on a 
study of EDF matching with data from GOES-7. The 
technique was used to generate a normalization look- 
up table from data taken on 18 May 1988, and the 
table was applied to image data obtained 2 weeks 
later, on 1 June 1988. This removed the stripes from 
the image. The technique is e: led to be even more 
effective with data from GOES I-M because of im- 

provements in instrumentation. Keywords: Reprints, 
Sato photography, Linear arrays, Optical images. 
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Florence Univ. {taly). Dipt. di Scienze della Terra. 
Applications of Multifrequency (MF) Sar images in 


P. Canuti, L. Chiarantini, and S. Moretti. May 90, 18p 
In Dir, Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 77-94 


Although various forms of remote sensing have been 
used extensively for several decades, it is only recently 
that, through the development of new instruments and 
techniques, the versatility and potential of microwave 
remote sensing for the qualitative and quantitative 
measurements of hydrological processes have shown 
consistent improvements. Particularly, Multifrequency 
(MF), Multipolarization (MP), Multi-incidence Angles 
(MA) SAR (Synthetic Aperture Radar) systems provid- 
ed for EOS (Earth Observation System) polar plat- 
forms will open new applicative horizons in the study of 
soca processes over large areas in a wide 
range of environmental conditions. Decisive contribu- 
tions to applicative perspectives and system require- 
ments have come out of international experimental ac- 
tivities carried out in the last decade, and from multidis- 
ciplinary evaluation of the collected data. SAR cam- 
paigns planned for the next few years, and further 
evaluation of SAR images to match quantitative esti- 
mations required for hydrological process-based mod- 
eling are discussed. 
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N91-15440/1/GAR 
(Order as N91-15434/4/GAR, PC A12/MF 
A02) 
Technische Univ. Muenchen (Germany, F.R.). Anor- 
anisch-Chemisches Inst. 
plicability of Radar Data for Geoscientific Pur- 
poses and Expected improvements by Use of Mul- 
tifrequency and Multipolarization Data. 
F. Jaskolla, and J. Bodechtel. May 90, 20p 
In Dir, Symposium on Applications of Multifrequency/ 
Multipolarization Sar in View of X-Eos (X-Sar for Eos) 
Cgs p 95-114. Original Contains Color Illustrations. 


Application of synthetic aperture radar data in the field 
of geoscience is discussed. High potential especially 
for mappi ses in geology is demonstrated. The 
differentiation possibilities of lithological units are rec- 
ognized as poor due to small variations of dielectric 
properties of rocks and the poor availability of multipar- 
ameter radar data. Ways in which the interpretation of 
structural features, could be significantly improved are 
outlined. Delineation of surface morphology, delinea- 
tion of structural features surface and subsurface phe- 
nomena and determination of surface moisture con- 
tent are areas in which feature interpretation can be 
improved. These subjects include manifold param- 
eters which are indispensable for an optimized inclu- 
sion of radar data to different fields of interest. The 
most significant and promising applications besides 





classical ror me (e.g., lithological and structural 
mapping) are identified. 
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N91-15614/1/GAR PC A07/MF A01 
Pennsylvania State Univ., University Park. Dept. of Me- 
teorology. 
Remote Measurement of Soil Moisture over Vege- 
tation Using Infrared Temperature Measurements. 
aie Technical Report. 

T. N. Carlson. Jan 91, 132p NAS 1.26:187382, 
NASA-CR-187382 
Contracts NAG5-919, USGS-14-08-0001-G1490 


Better methods for remote sensing of surface evapo- 
transpiration, soil moisture, and fractional vegetation 
cover were developed. The objectives were to: (1) fur- 
ther develop a model of water movement through the 
soil/plant/atmosphere system; (2) use this model, in 
conjunction with measurements of infrared surface 
temperature and vegetation fraction; (3) determine the 
magnitude of radiometric temperature response to 
water stress in vegetation; (4) show at what point one 
can detect that sensitivity to water stress; and (5) de- 
termine the practical limits of the methods. A hydrolo- 
gical model that can be used to calculate soil water 
content versus depth given conventional meteorologi- 
cal records and observations of vegetation cover was 
developed. An outline of the results of these initiatives 
is presented. 


129,358 

N91-15615/8/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Multisource Data integration in Remote Sensing. 

J. C. Tilton. Jan 91, 155p NAS 1.55:3099, REPT- 
90B00122, NASA-CP-3099 

Workshop Held in College Park, MD, 14-15 Jun. 1990; 
Sooner by NASA. Goddard Space Flight Cetner 
an : 


No abstract available. 
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(Order as N91-15615/8/GAR, PC a 
New Mexico Univ., Albuquerque. Dept. of Electrical 
and Computer Engineering. 
Near Ground Level Sensing for Spatial Analysis of 
Vegetation. 
T. Sauer, J. Rasure, and C. oo. Jan 91, 15p 
Contract NSF DIR-89-13670 
In NASA, Goddard Space Flight Center, Multisource 
Data integration in Remote Sensing p 1 1-25. 


Measured Sood» in vegetation indicate the dynam- 
ics of ecol processes and can identify the im- 
pacts from ‘Gaines. Traditional methods of vege- 
tation analysis tend to be slow because they are labor 
intensive; as a result, these methods are often con- 
fined to small local area measurements. Scientists 
need new algorithms and instruments that will allow 
them to efficiently study environmental dynamics 
across a range of different spatial scales. A new meth- 
odology that addresses this problem is presented. This 
methodology includes the acquisition, processing, and 
presentation of near ground level image data and its 
corresponding spatial characteristics. The systematic 
approach taken encompasses a feature extraction 
process, a supervised and unsupervised classification 
process, and a region labeling process yielding spatial 
information. 
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N91-15620/8/GAR 
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01) 
Peony = g omyoe Joanneum G.m.b.H., on 
— nst. fuer Digitale Bildverarbeitung und Gra- 


ar Fluorescence, Reflectance, and Ground 

Measurements of a Stressed Norway Spruce 

Only. for Forest Damage Assessment. (Abstract 
in 

C. Banninger. Jan 91, 1p 

In NASA, Goddard Space Flight Center, Multisource 

Data Integration in Remote Sensing p 59. 


The detection and monitoring of stress and damage in 
forested areas is of utmost importance to forest man- 
agers for planning purposes. Remote sensing are the 
most suitable means to obtain this information. This 
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requires that remote sensing data employed in a forest 
survey be properly chosen and utilized for their ability 
to measure canopy spectral features directly related to 
key tree and canopy properties that are indicators of 
forest health and vitality. Plant reflectance in the visi- 
ble to short wave IR regions (400 to 2500 y provides 
information on its biochemical, biop! I, and mor- 
phological make up, whereas plant fluorescence in the 
400 to 750 nm region is more indicative of the 

and functioning of its photosynthetic apparatus. 
measure of both these spectral properties can sethe used 
to provide an accurate assessment of stress and 
damage within the forest canopy. Foliar chlorophyll 
and nitrogen are essential biochemical constituents re- 
quired for the proper functioning and maintenance of a 
plant’s biological processes. Chlorophyll-a is the prime 
reactive center for photosynthesis, by which a plant 
converts CO2 and H20 into necessary plant products. 
Nitrogen forms an important component of the amino- 
acids, enzymes, proteins, alkaloids, and cyanogenic 
compounds that make up a plant, including its pig- 
ments. Both chlorophyll and nitrogen have characteris- 
tic absorption features in the visible to short wave IR 
region. By measuring the wavele position and 
depth of these features and the fluorescence re- 
sponse of the foliage, the health and vitality of a 
canopy can be ascertained. Examples for a stressed 
penne spruce forest in south-eastern Austria are pre- 
sent 
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Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Phenomenological a to Multisource Data 
Infrared and Visible Data. 

N. Nandhakumar. ‘Jan 91, 13p 

In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 61-73. 





Anew method is described for combining multisensory 
data for remote sensing applications. The approach 
uses phenomenological models which allow the speci- 
fication of discriminatory features that are based on in- 
trinsic physical properties of imaged surfaces. Thermal 
and visual images of scenes are analyzed to estimate 
surface heat fluxes. Such analysis makes available a 
discriminatory feature that is closely related to the 
thermal capacitance of the imaged objects. This fea- 
ture provides a method for labelling image regions 
based on physical properties of imaged objects. This 
approach is different from existing approaches which 
use the signal intensities in each channel (or an arbi- 
trary linear or nonlinear combination of signal intensi- 
ties) as features - which are then classified by a statis- 
tical or evident approach. 


129,362 
N91-15622/4/GAR 
(Order as N91-15615/8/GAR, PC A08/MF 


A01) 
Purdue Univ., Lafayette, IN. 
Method for Classification of Multisource Data 
Using Interval-Vaiued Probabilities and Its Applica- 
tion to Hiris Data. 
H. Kim, and P. H. Swain. Jan 91, 7p 
In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 75-81. 


A method of classifying multisource data in remote 
sensing is presented. The proposed method considers 
each data source as an information source providing a 
body of evidence, represents statistical evidence by in- 
terval-valued probabilities, and uses Dempster’s rule 
to integrate information based on multiple data source. 
The method is applied to the problems of ground- 
cover classification of multispectral data combined 
with digital terrain data such as elevation, slope, and 
aspect. Then this method is applied to simulated 201- 
band High Resolution Imaging Spectrometer (HIRIS) 
data by dividing the dimensionally huge data source 
into smaller and more manageable pieces based on 
the global statistical correlation information. It pro- 
duces higher classification accuracy than the Maxi- 
mum Likelihood (ML) classification method when the 
Hughes phenomenon is apparent. 


129,363 
N91-15625/7/GAR 
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Universitaet fuer Bodenkultur, Vienna (Austria). Inst. of 
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Snow, Ice, & Permafrost 


Computer Vision System for the Recognition of 
Trees in Aerial 

A. J. Pinz. Jan 91, 14p 
In NASA, Goddard Center, Multisource 
Cute indagpution tn mote Setaing p 11° 124. 


pen cag 8 = of forest damage in Central 
Europe set the demand for an appropriate forest 
damage assessment tool. The Vision Expert System 
(VES) is presented which is capable of finding trees in 
color infrared aerial 
tecture of VES are discussed . The system is ap- 
pled o.a mulisource test cata set Tho processing o 
this multisource data set leads to a multipie interpreta- 
tion result for one scene. An integration of these re- 
sults will provide a better scene description by the 
vision system. ee eee 
of Steven’s correlation 
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N91-15627/3/GAR 
(Order as N91-15615/8/GAR, PC A08/MF 


A01) 
Oakland Me™ — Mi. 
at > Extend Our Understanding of the 


Economy. 
R. R. Hough, and M. Ehlers. Jan 91, 6p 
In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 135-140. 


— acquire information on a global and repeti- 
e basis. They are thus ideal tools for use when 
global scale and analysis overtime is required Data 
‘om satellites comes in digital form which means that 
it is ideally suited for incorporation in digital data bases 
and that it can be evaluated using automated tech- 
niques. The dev it of a global multi-source data 
set which integrates digital information is proposed re- 


studies of the global economy. pr 

give promise of a new class of global policy model 
ee, ee eee 
makers than its pr The central thesis o' 
this proposal is that major industrial Pm artnet 
fied and their utilization can be tracked with the aid of 
satellite images. 
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AD-A229 648/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Active and Passive Remote of Ice. 

Annual technical rept. 1 Oct 89-30 Sep 90. 

S. V. Nghiem. 26 Nov 90, 18p 

Contract N00014-89-J-1107 


Fully polarimetric scattering of electro netic waves 
from snow and sea ice is studied a layered 
random medium model and applied to interpret experi- 
mental data obtained under laboratory controlled con- 
ditions. The snow layer is modeled as_an isotropic 
random medium. The sea ice is described as an aniso- 
tropic random medium due to the elongated form of 
brine inclusions. The underlying sea water is consid- 
ered as a homogeneous half-space. The scattering ef- 
fects of both random medium are described by three 
dimensional correlation functions with variances and 
correlation lengths corresponding to the fluctuation 
—- and the physical geometry of the inhomo- 
geneities, respectively. The strong Sono fuceaiion theory is 
used to calculate the effective permittivities of the 
random media. The distorted Born approximation is 
then applied to obtain the covariance matrix which de- 
scribes th full polarimetric scattering properties of the 
remotely sensed media. Keywords: Sea ice, Polari- 
metry/electromagnetic scattering; Brines/inclusions; 
Electromagnetic wave reflections; Ice mechanics/ 
models; Snow cover. (mm) 
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Snow, Ice, & Permafrost 


In-House Laboratory Independent Research Pro- 


Breda opt 
BD  Diomand, and M. Moritz. Oct 90, 23p Rept no. 
CRREL-SP-90-34 


The In-House Laboratory Independent Research 
(ILIR) pI rane provides a means for innovative high- 
risk basic research. This report describes the 17 


addressed various problems concerni 
of ice, snow and frozen grou 
of lake and river ice; water content of 
ly frozen —— and /math- 
ematical models for experimental or e use in 
eywords: Ice mechanics; Frozen soils; 
Cold weather San Landco ean vii facilities; Sea 
ice; Moisture content; 


Soil Sciences 


129,367 
AD-A229 440/3/GAR PC A19/MF A03 
Texas Univ. at Arlington. 

in Lime — Expansive 
Clays under — Leach 
Final technical 


| rept. 
L. D. McCallister, and T. M. Petry. Sep 90, 428p 
WES/TR/GL-90-17, 
Contract DACA39-88-M-0550 


This report is the result of a study to determine what 
effects continuous water leaching has on the engi- 
panes boo reve. and chemical properties of three 
lime tr expansive clays in north central Texas. 
Seventy laboratory prepared lime treated clay samples 
were subjected to continuous accelerated leaching for 
45 and 90 days in large diameter, flexible wall leach 
cylinders. Constants during the leach testing were 
types of soil used, flow pressure, curing conditions, 
and compaction effort. Variables were lime content, 
initial moisture content, and duration of the leach 
cycle. The soil’s and chemical properties 
ore and after leaching = graphi- 


limits, linear 
shrinkage, swell properties. compression 
strength, and differential thermal analysis properties. 
Properties measured were soil pH, pore- 
water cation extractions, and exc! 
cation extractions. Extractions were test 
sodium, magnesium, and potassium cations. Addition- 
oe ae the loanvate 3 poy biveey through the soil was collect- 
and monitored for changes in pH and cation con- 
poche Results indicate that leaching does have a 
detrimental impact on the properties of lime treated ex- 
pansive clay. (ttl) 


129,368 

AD-Az29 640/8/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Geotechnical Lab. 

Land Loss Rates. Report 2. Louisiana Chenier 


Plain. 
‘ B. Dunbar, L. D. Britsch, and E. B. Kemp. Nov 90, 
37p 


Land loss mapping _ rate curve development for 12 
US Geological Su: aphic quadrangles in the 
Louisiana Chenier be cate that the nitude 
cad wend trend in land loss rates are highly variable. Two of 
the quadrangles show an increase in the land loss rate 
when comparing the middle period (1950's to 1974) to 
the most recent period (1974 to 1983). Three quadran- 
gles have a constant rate. In seven quadrangles, the 
rate is decreasing. Differences in land loss rates are a 
function of the geologic setting and factors such as 
subsidence, storm-i erosion, channelization of 
rivers and streams, and canal dredging. Land loss 
rates for the entire plain are presently decreasing from 
the high estimated to have occurred during the early 
1970's. Average land loss rate as of 1983 is 7.74 sq 
mi/year. On a regional scale, land loss rate for the 
entire Mississippi River Deltaic and Chenier Plains is 
ing showing an average land loss rate of 30.71 
sq mi/year. At its peak, in the 1970's, the aver- 
age land loss rate was 41.88 sq mi 
point is necessary to determine whether this decrease 
is a Keywords: Sediment transport; Land 
areas/losses; Soil erosion; Topographic maps; Coast- 
al regions/ridges; Canals/dredging; Wetlands/deltas; 
Channels/waterways; Sandbars. (mm) 
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AD-Az20 798/4/GAR PC AO6/MF A01 
Virginia Polytechnic Inst. and Powe Univ., Blacksburg. 
Methods of ivnetaineg the Stability and Safety of 


Rock. 2 

Final 1985-1988. 

R. M. Ebeling, J. M. Duncan, and G. W. Clough. Oct 
90, 124p WES/TR/ITL-90-7, 

Contract DACW39-86-K-0007 


ett oe between the results of backfill place- 

ment analyses using finite element and the conven- 
tional equilibrium analyses indicate that conventional 
analyses are conservative. The finite element analy- 
ses indicate that the backfill exerts downward shear 
loads on the backs of retaining walls. These shear 
forces have a stabilizing effect on the walls. Shear 
loading ranged in value from 0.09 to 0.21, depending 
on the geometrical features and the values of the ma- 
t ers involved in the problem. In general, 
as the wall moves away from the backfill, the lateral 
forces exerted on the wail by the backfill decrease, 
and the lateral forces exerted on the front on the wall 
by the toe-fill increase. Keywords: Soil structure inter- 
action; Soils/pressure; Loads forces; Walls/deforma- 
tion/displacement; Foundations structures/rock; Soil 
fie uM Backfills/stiffness; Shear stresses; Earth 

s. 
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AD-A229 815/6/GAR PC A10/MF A02 
Army Engineer a ge Experiment Station, Vicks- 
bug. MS. ish 

Influence of Soll Suction on the Shear Strength of 
Unsaturated Soil. 

Final rept. 

R. W. Peterson. Sep 90, 202p Rept no. WES/MP/ 
GL-90-17 


A laboratory investigation was conducted to assess 
the influence of suction on the shear strength of un- 
saturated soil. Variables included the effects of com- 
pacting specimens of an expansive clay at different 
water contents, shearing specimen at various densi- 
ties, and adding potassium chloride (KCl) to pore fluid 
of selected specimens. It ——_ determined that shear 
strengths were dependent on the applied stress, den- 
sity and water content of specimens at failure. A modi- 
fied Mohr-Coulomb strength relationship was pro- 
posed to predict the shear strength of unsaturated 
soils. The effect of matrix suction was to increase the 
value of the cohesion intercept in this model. A method 
was proposed to characterize the influence of matrix 
suction on the shear strengths of unsaturated soils. It 
was determined that the magnitude of a suction de- 
pended on water content and the degree of saturation 
of the saturated specimens at failure while the effect of 
suction was a variable which was dependent upon the 
degree of saturation of the specimens. Elected speci- 
mens were treated with KCI prior to compaction. The 
effect of solute suction was to increase the value of 
the cohesion in the modified Mohr-Coulomb strength 
relationship. Keywords: Soil mechanics; Saturated 
soils; Soil stabilization; Soils/compacting/expansion; 
Shear strength; Pore pressure; Clay/montmorilionite; 
Potassium chloride; Soil tests; Moisture content; Co- 
hesive soils. (mm) 


129,371 
PB91-155457/GAR PC A06/MF A01 
Alaska Univ., Palmer. 

On-Site Mycorrhizal Inoculum for Plant Es- 

on Abandoned Mined Lands. 
Final rept. 31 “ry. 88-31 Mar 90. 
D. J. Heim, and D. E. Carling. 27 Apr 90, 108p 
Contract J0289003 
— by Bureau of Mines, Minneapolis, MN. Twin 
Cities Research Center. 


Natural vegetation succession on abandoned coal- 
mined lands does not provide sufficient plant cover to 
control soil erosion in the short term. Soil inoculum of 
mycorrhizal fungi from an adjacent undisturbed area 
was used to inoculate balsam poplar cuttings and alder 
seedlings to improve plant — Soil inoculum con- 
tains the species of mycorrhizal fungi indigenous to the 
area as well as other beneficial organisms. An initial 
survey of mycorrhizal fungi in soils was conducted to 
determine the existing levels of mycorrhizal infection 
on native and disturbed soils. Four experiments were 
implemented to determine (1) fertilizer and mycorrhizal 
effects, (2) effects of successional stage of inoculum 
source, (3) effects of nitrogen sources in conjunction 


with mycorrhizae, and (4) the combinations of micro- 
sites, fertilizer, and mycorrhizae needed to establish 
vegetation on a steep slope. Soil-borne inoculum im- 
proved the growth of balsam poplar cuttings and alder 
seedlings over the 2-yr period. 
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PB91-156307/GAR PC A19/MF A03 
Soil Conservation Service, Washington, DC. Soil Man- 
agement Support Services. 

Meeting (SCO) the international Soil Correlation 
pon seed (I ab se (Sth), | Characterization 


J. M. Kimble, W. D. Nettleton, and R. D. Yeck. Oct 


Also available from Supt. of Docs. Sponsored by 
_— for International Development, Washington, 


The Fifth International Soil Correlation Meeting 
(ISCOM) was organized by the Soil Management Sup- 
pot Services in conjunction with the Soil Survey 
ivision, Soil Classification Staff, the SCS Soil Survey 
Staffs in Maine, Vermont, New Hampshire, Massachu- 
setts, New York, and Agriculture Canada in New 
Brunswick and Ottawa. The meeting was held October 
1-14, 1988. The meeting addressed spodic horizons 
and Spodosols. is. The International Committee on Spo- 
dosos (ICOMOD) has been developing new spodic 
horizon definitions. These proposals were discussed in 
the field, modifications made, and new 
papers presented at the — to provide 
round data and concepts. se ple much of 
the current thinking regarding Spodosols and spodic 
horizons. Part B contains the data and descriptions for 
each of the sites visited and a sum of the discus- 
sion at each site. Part B, also, incl the revised 
ICOMOD proposals. The proceedi were assem- 
bled to allow others to have the of the work that 
was done on the tour. Only limited editorial changes 
were made to the proposals and site discussions to 
preserve the enthusiasm of the group discussions. The 
proceedings represent a current reference of ideas 
a concerning the latest ICOMOD pro- 
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PB91-161117/GAR PC A04/MF A01 
National Research Council, Washington, DC. Commis- 
sion on Engineering and Technical Systems. 
Mitigating Losses from Land Subsidence in the 
United States. 

1991, 65p 


The report reviews the land subsidence problem in the 
United States and the measures that have been ap- 
plied to mitigate it, and it assesses and effectiveness 
s research, engineering, and technical solutions in re- 
se incurred by subsidence. It addresses 
nce that occurs naturally, as well as that 
coed by land development and resource extraction. 
Resource and land development practices, mainly un- 
derground — groundwater and petroleum with- 
craval, and the drainage of organic soils, are key con- 
tributors to the problem. Public and private responsibil- 
ities and capabilities for reducing subsidence-related 
losses on the federal, state, and local levels are exam- 
ined and their effectiveness evaluated. The report con- 
cludes that if its findings are implemented, they would 
reduce and more equitably distribute subsidence 
losses in the United States. Subsidence is caused by a 
diverse set of human activities and natural processes. 
Most occurrences of subsidence in the United States, 
however, are induced by human activity. Resource de- 
velopment and land-use practices, particularly under- 
ground mining of coal, groundwater and petroleum 
withdrawal, and drainage of or: bs pte he soils, are the pri- 
mary causes. This is the second report prepared under 
the auspices of the National Academy of Sciences/ 
National Research Council Committee on Ground Fail- 
ure Hazards Mitigation Research. These reports sum- 
marize ground failure problems that affect the United 
States and outline methods to mitigate their impact. 
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PB91-161836/GAR 
Bureau of Reclamation, Denver, CO. 


PC A99 





Earth Manual: Part 2. A Water Resources Technical 
Publication. Third Edition. 

R. Scavuzzo. Feb 91, 1279p 

a = from Supt. of Docs. See also PB91- 


The Earth Manual Part 2, Third Edition contains stand- 
ard procedures for investigating and testing soil mate- 
rials for engineering design, construction and oper- 
ation and maintenance of water resources structures. 
The procedures described in this manual are provided 
primarily for the Bureau of Reclamation; however, en- 
gineers and technicians from other Government agen 
cies, foreign governments, and private firms, should 
also find them useful. 
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129,375 
AD-A229 492/4/GAR PA A05/MF A01 
Suan Sciences Corp., Readin 

Omega System Availability phy a Global Measure of 
Na Acuuat. 
Final rept. Mar-Sep 90. 
P. B. a - 90, 82p TIM-5834-5-1, USCG- 
ONSCEN-O:! 
Contract DTC023-89-C-20008 


An augmented Omega System Availability model is 
presented in which system availability is treated as the 
probability that navigation accuracy is better than a se- 
lected. threshold. In addition to the four sub-models 
used in connection with the previously developed 
System Availability Model, two new sub-models are 
presented which are needed for a probabilistic de- 
scription of navigation accuracy as a measure of 
Omega system availability. One new sub-model de- 
scribes the sources and statistical distribution of 
Omega phase errors, while the other sub-model de- 
fines the transformation of phase error to position error 
based on a generic method of Omega navigation com- 
monly used in conventional airborne O ja naviga- 
tion receiver systems. Resources required for the cal- 
culation of the system availability index based on the 
augmented model are estimated. Finally, as an alter- 
native to the probabilistic model, a very simple GDOP- 
type form is proposed which could be included as a 
collective signal criterion in the current deterministic 
version of the PACE workstation. Keywords: Omega, 

System performance, System availability algorithm; 
a reliability, Receiver reliability availability, 

—— signal coverage, Navigation accuracy, Om 
signal phase error, Omega navigation algorithm. (rh) 
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AD-A2z9 505/3/GAR 
netics Corp., Wakefield, MA. 
syncs Program Assessment Report. 
Final technical rept. Mar-Jul 90. 
T. A. Palka, G. L. Noseworthy, W. F. O’Halloran, and 
S. Eliassen. 12 Jul 90, 51p J-191-11, USCG/ 
ONSCEN-04-90 
Contract DTCG23-86-A-20022 


This report provides a technical assessment of the 
SYNC2 program currently used in the Omega system 
synchronization process. The utility of Omega de- 
pends upon the predictability of the phase and phase 
difference contours near the earth’s surface. To 
achieve this predictability, a close synchronization of 
signals from all Omega transmitters is necessary. The 
SYNC2 program was developed in the mid-1970’s to 
improve this synchronization process, and replaced an 
earlier synchronization program. From a performance 
viewpoint, the SYNC2 program has served its original 

urpose. Technological developments and improve- 
ments in estimation techniques, however, have ren- 
dered the program and accompanying documentation 
unsuitable as a baseline for further development or 
even continued use with new Global Positioning 


PC A04/MF A01 


System (GPS) operating environment. Many of the 
shortcomings with SYNC2 may be directly related to 
historical factors. SYNC2 bey developed prior to the 
widespread acceptance of structured programmi 

. Because of this, the SYNC2 software is = 
tremely difficult to troubleshoot and to ade. The 
report examines three major aspects of SYNC2 
program: Functional Design, Software Implementation, 
and Software Documentation. (kr) 
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AD-A229 736/4/GAR PC A06/MF A01 

Woods Hole Oceanographic Institution, MA. 

Pra Compatible Three Channel Acoustic Naviga- 
tion Interrogator. 

Technical rept. 

S. P. Liberatore. Sep 90, 108p Rept no. WHOI-90-39 

Contracts N00014-82-C-01 52, N00014-85-C-0379 


Ocean acoustic tomography data are —_ de- 
graded if mooring se is sag ew An autonomous 
instrument using a solid state data logger designed to 
track and recor ol mating wactinie Genemeae Naviga- 
tion is accomplished by simultaneously interrogating 
each of three bottom mounted transponders posi- 
tioned in an equilateral triangle around the moorings 
anchor at a range approximately equal to the depth of 
the tracked instrument. The three round -trip travel 
times thus obtained, having a resolution of 125uS and 
a SNR dependent jitter of less than 1.5mS, define a 
unique instrument position and are recorded along 
with the time of day and day of year. The measurement 
period, the system clock and the program start time 
are set via a 20mA SAIL. Since the standby power re- 
quirement is negligible compared to the battery capac- 
ity, the instrument may be programmed months in ad- 
vance of the deployment. System endurance varies 
with the measurement period, however, pro- 

grams permit navigation for up to 21 months at 12 
points per day. Keywords: Position finding, Recording 
systems, Computer programs/interrogators, Data 
processing equipment, Autonomous navigation. (edc) 
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129,378 
DE91003059/GAR PC A03/MF AO1 
ENEA, Frascati (Italy). Dipt. Fusione. 

Contributions to the 13th symposium on fusion en- 
gineering. Knoxville, TN, 2-6 October 1989. 

Eve 34p ENEA-RT- FUS-89-18, CONF-891007- 


Institute of Electrical and Electronics Engineers (IEEE) 
symposium on fusion engineering (13th), Knoxville, TN 
(USA), 2-6 Oct 1989. 

U.S. Sales Only. 


A brief summary of the main objectives and the ex- 
pected performance of the FTU tokamak machine is 
given first. Then the paper reports the work carried out 
during the assembly phase of the FTU main compo- 
nents (toroidal magnet, poloidal field windings and 
vacuum chamber) and the major FTU subsystems, i.e., 
vacuum cryogenic, power supply, radiofrequency and 
control systems. The commissioning work and the 
major engineering tests are briefly described and, final- 
ly, the FTU cost and near-term program are outlined. 


129,379 
DE91006185/GAR PC A03/MF A01 
EG and G Idaho, iInc., Idaho Falls. 

— of graphite/steam interactions for 


G. R. Smolik, B. J. Merrill, S. J. Piet, and D. F. 
Holland. 90, 45p EGG-FSP-9154 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


In this report we present the results of an experimen- 
tal/analytical study designed to determine the quantity 
of hydrogen ——— during a coolant inleakage ac- 
cident in ITER. This hydrogen could represent a poten- 
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upon how the graphite 
attached to the first wall. While 5 ki omy pm 
concer, 35 kg presets an expose hazard. 20 res, 


129,380 
DE91006449/GAR 
inne National Lab., IL. 
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mass transport in ceramic breeder materi- 


als. 

P. E. Blackburn, and C. E. Johnson. 1990, 15p 
CONF-901007-40 

Contract he hatte dor 


T | meeting — 9th), 
Oek Brooke IL {USA Jt Bt 1000 1990 wane on Pena ates ye 
Department of 
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DE91006531/GAR 

Argonne National Lab., IL. 
dependence of neutron-irradiated vana- 

dium on temperature, neutron fluence, and 

thermomechanical treatment. 

B. A. Loomis, and D. L. Smith. 1990, 16p CONF- 


901007-52 
Contract W-31109-ENG-38 


Topical eo E. of fusion energy (9th), 

Oak Brook, On USA), 7-11 1990. S tponten by 

Department of Energy, Washington, DC. 

was determined after irra- 
fluences 


PC A03/MF A01 


Swelling of vanadium alloys was 
diation at 420 and ee)C to 
ranging from 0.3 (times) 10(sup 27) neutrons/m(sup 2) 
(17 dpa) to 1.9 Lage 10(sup 27) neutrons/m(sup 2) 
(114 dpa). Binary and ternary vanadium alloys with 
Ti, Mo, W, - Fe, Zr, and Si additions 

ither 


greatly exacerbated swelling of vanadium upon irradia- 
tion at 600( )C, whereas the presence of Ti, Mo, 
W, and Ni (3--20%) did not ee affect swelling 
of vanadium. The swelling of V-Cr alloys upon irradia- 
tion at 600(degree)C was 

(<0.1%/dpa) by the addition of Ti (1--15%). The 
swelling of the vanadium alloys was <0.2%/dpa upon 
irradiation at 420(degree)C. Partial annealing or 10% 
cold-working had an insignificant effect on swelling of 
the alloys. 5 refs., 5 figs., 1 tab. 
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the tritium re- 


for 
covery the US ITER Li(sub 2)0/Be 
water cooled bianket. 
P. A. Finn, D. K. Sze, and R. G. Clemmer. Sep 90, 
17p CONF-901007-53 
Contract W-31109-ENG-38 
i i of fusion energy oy 


Topical meeting on techi 
Oak Brook, IL (USA), 7-11 beg 2 gona 
Department of Energy, Washington, DC. 


The tritium recovery system for the US ITER Li(sub 
2)0/Be water cooled blanket processes two separate 
helium purge streams to recovery tritium from the 
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Li(sub ye pas and the Be zones of the blanket, to 
a waste products, and to recirculate the 
back to the blanket. The components are se- 

lected to minimize the tritium inventory of the recovery 
system, and to minimize waste products. The system is 
robust to either an increase in the tritium release rate 
or to an in-leak of water in the purge system. Three 
major ts were used to process these 
streams, first, 5A molecular sieves’ at 
(minus) 196( c Bos wae hydrogen from the 
helium, , a soli unit is used 
to reduce ail ie —— and third, a palladium/ 
silver diffuser is used to ensure that only hydrogen 
(H(sub 2), HT) species reach the distillation 
unit. The total tritium process inventory is 20g. The 
total capital cost is (approximately)$14M. Technical 
advantages of a solid oxide electrolysis unit and a pal- 
— diffuser are presented. 5 refs., 1 fig., 3 
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Argonne National Lab.., IL. 
Processes for from LiAIO2 treated with 
H2 as studied by temperature programmed de- 


A. K. Fischer. 1990, 23p CONF-901007-55 

Contract W-31109-ENG-38 

Topical meeting on verry. Ag fusion energy (9th), 
Oak Brook, rl — 7-11 1990. Sponsored by 
Department of Energy, Washington, DC. 


The energetics and kinetics of the evolution of H(sub 
2)0 and H(sub 2) from LiAlO(sub 2) are being studied 
the temperature programmed desorption technique. 
concentrations of H(sub 2), H(sub 2)O, N(sub 2), 
and O(sub 2) in a helium stream during a temperature 
ramp are measured simultaneously with a mass spec- 
trometer. Blank experiments with an empty sample 
tube showed that square wave spikes of H(sub 2) in- 
troduced into the helium gas stream were severely dis- 
torted by reaction with the —= — The tube yor 
be stabilized, however, by prolo’ 
eo = — 2) = that Hisul 2) peaks 4 
up approximately 923 
K(650(degree)C). the Sout of Hieub 2)adsorption/ 
in is small compared to the amount of H(sub 
2)O adsorption/desorption. After prolon treatment 
with helium containin “ 990 ppm H(sub 2) at 
400(degree)C, H(sub 2)O evolution into the He-H(sub 
2) stream was observed during 473 to 1023 K (200 to 
750(degree)C) ramps at rates of 2 or 5.6 K/min. The 
different peak shapes reflecting this process were de- 
convoluted to show that they are composites of only 2 
or 3 reproducible processes. The activation energies 
and pre-exponential terms was evaluated. The differ- 
ent behavior originates in the differences among differ- 
ent surface sites for adsorption. The interpretation of 
po temperature peaks (above 873 K 
(650(degree)C)) must still consider the possibility of 
contributions from interactions with steel walls. It was 
found that H(sub 2) enhances evolution of N(sub 2) 
from the steel. 1 tab., 6 figs., 11 refs. 
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Breeding rate measurements in solid fusion bian- 
kets with metallic lithium samples. 

K. G. Porges, and M. M. Bretscher. Sep 90, 17p 
CONF-901007-57 
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Topical meeting on verry fy fusion — (9th), 
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Department of Energy, Washington, cas 

Portions of this document are illegible in microfiche 
products. 


Measurement of the local breeding rate in a large as- 
— of fusion blanket candidate materials, irradiat- 

a fusion neutron source, serves the dual purpose 
of blanket design support and, perhaps more impor- 
tantly, calculational method and cross section library 
testing. In this report, we present technical details of a 
measurement scheme based on deployment of encap- 
sulated lithium metal samples and subsequent thermal 
digestion of the samples in a metered carrier hydrogen 
stream, conversion to THO and LS-counting. A com- 
parison of the scheme to other means of tritium pro- 
duction rate (TPR) measurement with respect to accu- 
racy and other characteristics indicates that its poten- 
tial accuracy exceeds that of wet-chemistry tritium ex- 
traction from lithium salt pellets or TLD deployment 
and is comparable to the best accuracy of lithium- 
glass traversing schemes. The sample fabrication and 
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tritium extraction techniques that will be described 
evolved from well-tested equipment that was previous- 
ly used in critical (fusion) reactor work and cross sec- 
tion measurements, but needed some accents to 
increase the thr: oughput and thus allow — 

large number oe samples required in blanket - hom 
The applicability of this scheme to measurements at 
arbitrarily high neutron flux and higher temperatures 
will be briefly commented on. 19 refs., 4 figs. 
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First wall and divertor performance and lifetime 
analysis for the US ITER n. 
R. F. Mattas. 1990, 17p CONF-901007-56 
Tolan W-31109-EN -38 

ical meeting on techno of fusion energy (9th), 
Oek Brook, IL  tOSA), 7-11 1990. Sponsored by 
Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The performance of the ITER first wall and divertor 
the Fusion Lifetime Predic- 
is a one-dimensional finite 
difference code which calculates the changes in prop- 
erties, stress, strain, and temperature overtime for 
plate structures. The results indicate that the first wall 
should be able to accommodate up to (approximate- 
ly)0.6 MW/m(sup 2) heat flux for the reference operat- 
ing conditions. At much higher levels, fatigue and 
crackin are predicted to lead to rapid failure. loss 
of ductility in irradiated austenitic stainless steel at low 
temperatures is a concern which may limit operating 
life. The results of the divertor analysis show that a 
bare, 2 mm thick plate of Nb-1Zr or TZM can accom- 
modate fluxes of 15--20 MW/m(sup 2) for the ITER 
peur ape Duplex structures com of 2 mm of 
sten on 2 mm of Nb-1Zr or TZ e limited to 8-- 

10 \W/m(sup 2). 3 refs., 8 figs., 3 tab: 
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International Thermonuciear Experimental Reac- 
tor pee neutral beam design. Summary report 
for FY 1990. 

Progress rept. 

T. J. Myers, J. W. Brook, P. T. Spampinato, J. P. 
Mueller, and T. E. Luzzi. Oct 90, 138p UCRL-CR- 
105290 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report discusses the following topics on ITER 
neutral beam design: ion dump; neutralizer and 
module gas flow analysis; vacuum system; cryogenic 
system; maintainability; power distribution; and system 
cost. 
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Progress rept. 
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The objectives of the Berkeley Fusion (ESE) Program, 
as stated in the original grant proposal, fall into two 
a special topics, including those identified as 
ing additional work by the Senior Committee on 
Environmental Safety and Economic Aspects of Mag- 
netic Fusion Energy (ESECOM); computerization of 
ESE data, to put Environmental, Safety and Econom- 
ics (ESE) information in a form suitable for incorpora- 
tion in major reactor design codes. This is expected to 
be a long-term effort, extending at least through the 
duration of the present 3-year grant. To insure that our 
output is of the greatest ultimate use, the oo 
group is maintaining close contact with the ongoi 
major design efforts, ITER and ARIES, and a aed 
pean and Japanese activities in the ESE area. 


reactors. 
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California Univ., Berkeley. Berkeley Fusion Engineer- 


ing. 
Code development incorporating environmental, 
safety, and economic aspects of fusion reactors. 


Progress rept. 

1 Apr 90, 64p DOE/ER/52154-T2, UC-BFE-009 
Contract FG03-89ER52154 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: graphical 
representations of environmental and safety indices; 
revised computational modeling of radiological doses; 
plasma emergency shutdown for ITER; radiological 
doses of ARIES-type reactors; neutronics database; 
scale formulation of radioactivity i in SiC first wall; eval- 
uation of tritium inventory by dynamic simulation; and 
probabilistic risk assessment. 
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Radiation-induced in electrical conductiv- 
of copper alloys. 

LA. , K. R. Anderson, and T. Shikama. Jan 
91, 18p PNL-SA-19062 
Contract ACO06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


A wide variety of radiation-induced changes in electri- 
cal conductivity was observed in a series of irradiation 
e iments conducted on alloys in FFTF/ 
MOTA. The behavior of each alloy was found to 
depend on the alloy composition, starting state, irradia- 
tion temperature, and the sometimes complex interac- 
tion of three radiation-driven processes. proc- 
esses are transmutation, void swelling, and solute re- 
distribution. The objective of this effort is to identify 
those copper alloys that offer promise as high heat flux 
materials for fusion application. 13 refs., 4 figs., 2 tabs. 
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Swelling and microstructure of es purity nickel 
irradiated with fast neutrons in EBR-I!. 

J. F. Stubbins, and F. A. Garner. Jan 91, 18p PNL- 
SA-19061 
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Sponsored by Department of Energy, Washington, DC. 
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The objective of this effort is to provide an understand- 
ing of the radiation-induced evolution of microstructure 
in pure nickel, a metal often used in fission-fusion cor- 
relations. 


129,391 
DE91007349/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Development of KrF lasers for inertial confinement 


J. A. Sullivan, and D. B. Harris. 1990, 19p LA-UR-91- 
7, CONF-901263-2 

Contract W-7405-ENG-36 

International conference on lasers ‘90, San Diego, CA 
(USA), 10-14 Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 


Recent reviews of the Inertial Confinement Fusion 
(ICF) program have resulted in recommendations that 
promise to focus the research effort on the examina- 
tion of the feasibility of pellet ignition at 1 MJ of energy 
on ——. If successful, the next major step in the pro- 
gram has been defined to be the construction of an 
ignition Facility. Los Alamos National Laboratory has 
leveloped a plan to reach single-pulse multimegajoule 
ICF facilities using the electron-beam-pumped KrF 
laser. The Los Alamos plan, its relation to the develop- 
ment of ICF for energy production, and the major fea- 
tures and design issues associated with ICF drivers will 
be covered in this presentation. 3 figs., 1 tab. 
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DE91744355/GAR 

ENEA, Frascati (Italy). Dipt. Fusione. 
Sputtering of TiC coating by low-energy and high 
flux plasma bombardment in PISCES. 

E. Franconi, and F. Brossa. Mar 90, 25p ENEA-RT- 
FUS-89-22, CONF-891204-40 

International conference on fusion reactor materials 
(4th), Kyoto (Japan), 4-8 Dec 1989, Paper presented at 
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the 4th international conference on fusion r 
terials (ICCFRM-4), Kyoto (4-8 Dec 1989). 
U.S. Sales Only. 


reactor ma- 


Chemical eS coatings deposited on AlS! = 
SS for tions were 


plasma f 
vestigated, in the PISCES material interactions 
=, in conditions tt pen 
continuous 


benny bombardment under the following conditions: 
plasma density ge 5x10/sup 11/ to Lanky inet 12/ 
cm/sup minus 3 temperature from 3 to 10 
eV; flux on poh from 5x10/sup 17/ to 2x10/sup 18/ 
— a —— beens ae 9g 

target up sup ions cm/sup minus 2/. 
Surface modification and chemical 


composition 
by AES and XPS 
spec- 
, whereas stud- 
sete ame cbcnes seteapreiotene 


BEd 74400 ate (Italy). Centro nv Ricerche Ener sa 
rasca 
Time-resolved thermal load of the 


FT 

G. Maddaluno, M. Ciotti, and C. one: May 90, 25p 

ETDE-IT-90-92, CONF-800505- 

Plasma surface interactions in pa fusion de- 

vices conference (9th), Bournemouth (UK), 20-25 May 

= Paper presented at the 9th international confer- 
ence on plasma surface interactions (Bournemouth, 

21-25 May 1990). 

U.S. Sales Only. 


In the time-resolved measurements of the heat flux on 
the FT poloidal limiter, the temperature increase of the 
ton sides by thermocouples arecty expoed tothe 
‘on sides irectly exposed to 
ee 6 ee eee png = ge nin as 
well as directional (electron versus ion side 
tries were found an etc field ine inter to the 

line mer yy ye 


plasma A typical power 
flux to limiter trend, similar for both and high densi- 
ty , was also inferred. 
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ericoli-Ridolfini, R. Bartiromo, A. Tuccillo, F 
Cooter and F. Soldner. 1990, 22p ENEA-R T-FUS- 


90-03 
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Full current drive operation was achieved on ASDEX 
for different ohmic target plasmas, by means of 2.45 
GHz lower hybrid waves. Variations of the current drive 
up to 50% have been observed that corre- 
‘al broadening of the pad ary ent a. 

an electromagnetic probe 
ilities at the plasma edge or scattering ra 
the lower hybrid waves can be responsible for these 
effects. The experiment can be explained within the 
approximations of available current drive theory with a 
simple model assuming that the same process leading 
frequency broadening causes 4 modification of 
the launched n/sub parallel/ (refractive index parallel 

to the magnetic field) spectrum. 
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peat eye ese River Co., Aiken,SC. 
neutron radioscop 


Applica y to lithium-alu- 
minum alloy 1 iarget elements 
J. J. Antal, arotta, S. R. Salaymeh, and T. P. 
Varallo. 1989, 18p WORO RP 80415, CONF- 
8904358-1 
Contract ACO9-89SR18035 
Symposium on nondestructive evaluation (17th), San 
Antonio, TX (USA), 17-20 sonar bing = Sponsored by De- 
iment of por Site ; 
— bes this any = legible in microfiche 


We have shown that neutron radioscopy is very useful 
in locating the position of a Li-Al alloy core enriched in 
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factors engineering for the TERF 
. Hedley, F. S. Adams, and J. E. Wells. 14 
, 109p MLM-3671 
AC04-88DP43495 
by eat CHEE of sone Washington, DC. 


A ‘built by EG&G Mou Mound Applied he Technolog ~ 
peeniperesien improved control of tritium emissions | 


ery, i operations. 
During these operations, aenei tects Satie = Cepennens 
—* escapes from its original contain- 
es oe en oie Saeee Se 
onal factors engineering as performed in connection 
with the design, construction, and testing of the TERF 
as required in DOE Order 6430.1A, section 1300-12. 
Human factors engineering has been involved at each 
step of the process and was considered during the 
preliminary research on tritium capture before select- 
ing the process to be used. Human factors en- 
gineering was also considered in determinir 
quirements for the TERF and when the design 
work was initiated on the facility and the — 
equipment. Finally, human factors engineering was 
used to plan the acceptance tests that will be 
made during TERF installation and after its 
tion. These tests will verify the acceptability of the final 
pen Fe and its components. 16 refs., 8 figs. 
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Calcium isot separation by chemical exchange 


with crown ey 

B. E. Jepson. 1990, 35p MLM-3675(OP), CONF- 
9010294-1 

Contract AC04-88DP43495 

International posium on isotope separation and 
chemical exc! uranium enrichment, Tokyo 
(Japan), 29-31 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


Chromatographic separation of calcium isotopes by 
chemical exchange with polymer-bound 18-crown-6 
was inv ted. The breakthrough technique of 
column chromatography was employed to determine 
the influence of solvent composition and ligand-tether 
structure on separation coefficients and heterogene- 
ous calcium complex stability. The separation coeffi- 
cient, (epsilon), was found to be strongly dependent 
upon solvent composition. An (epsilon) of 0. 0025(pius 
minus)0.0002 (95% C.L.} for the (sup 44)Ca/(sup 
40)Ca isotope pair was obtained with a 70/30 (by 
volume) methanol/chioroform solvent mixture at 
20.0(degree)C. Differences in the structure of the 
tether binding the crown ring to the polymer had + 
influence on ceetor? at that solvent composition. 8 
refs., 5 figs., 1 
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Oak Chlorotluorocarbon K-25 Site, TN. 
leak detection technology. 
E B. Munday. Dec 90, 40 K/QT-390 


Contract AC05-840T21400 
Sponsored by Department of Energy, Washington, DC. 


There are about 590 large coolant systems located at 
the Portsmouth Gaseous Diffusion Plant (PORTS) and 
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heat pipe. 
R. E. Holtz. 1991, 17p CONF-910116-13 
Contract W-31109-ENG-38 
Symposium on space nuclear power systems (8th), Al- 
pain a A emtey 6-10 Jan 1991. Sone 
Energy, Washington, DC. 


The operation of a heat pipe with both thermal radi- 
convection heat 


DE91006179/GAR 
EG and G Idaho, Inc., Idaho Falls. 
Ground-based testing of space nuciear power 


plants. 

T. G. McDonald. 22 Oct 90, 44 EGG-ME-9338 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
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ment, 
mont en ates, the practical of racing an activa 
ed test chamber, and testing alternative the 
SEHPTR, re — Engineer- 
ing Laboratory. 10 refs., 6 figs., 1 
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and of ceramic fabric heat 
pipe with water 
Z. |. Antoniak, B. J. Webb, J. M. Bates, and M. F. 
aga Jan 91, 17p PNL-SA-18805, CONF-9101 16- 
1 


Contract AC06-76RL01830 

Symposium on space nuclear power systems (8th), Al- 
buquerque, NM (USA), 6-10 Jan 19 1991. Sponsored by 
Department of Energy, Washington, DC. 


A prototype ceramic fabric/titanium water heat pipe 
has been constructed and tested; 3 led 25 to 
80 W of power at 423 K. it and 
testing is continuing with the aim of providing an im- 


. Paul Minnesota) sleeve that is ap- 
proximately 300-(mu)m thick. This fabric has been 
tested to 800 K, and its emittance is about 0.5 at that 
temperature. Advanced versions of the water heat 
pipe will probably require a coating over the ceramic 
fabric in order to increase this emittance to the 0.8 to 
0.9 range. 2 refs., 3 figs., 1 tab. 
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129,402 
DE91005787/GAR PC A06/MF A01 
Reynolds Electrical and Engineering Co., Inc., Las 


Vegas, NV. 
Cornerstone onsite radiological safety 
report for announced nuclear tests, October 1988- 


September 1989. 
Aug 90, 116p DOE/NV/10630-7 
Contract ACO08-89NV10630 
‘ed by Department of Energy, Washington, DC. 


ane 
‘ound nuclear experiments conducted at the 
Nove. Test Site (NTS) from October 1, 1988, through 
September 30, 1989. This report includes those ex- 
periments publicly announced. Remote radiation 
go were taken during and after each nu- 
a by a telemetry system. Radiation Pro- 
tection Technicians (RPT) with portable radiation de- 
tection instruments surveyed reentry routes into 
ground zeros (GZ) before other planned entries were 
made. Continuous surveillance was provided while 
personnel were in radiation areas and appropriate pre- 
cautions were taken to protect persons from unneces- 
sary exposure to radiation and toxic gases. Protective 
clothing and equipment were issued as needed. Com- 
plete radiological safety and industrial hygiene cover- 
age were provided duri | drilling and mineback oper- 
ations. Toomaened and portable radiation detector 
measurements are listed. Detection instrumentation 
used is described and specific operational procedures 
are defined. 
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air fluorescence induced by a high-altitude 


nuclear explosion. 

H. G. Horak, D. G. Collins, R. F. Holland, and C. D. 
Sutherland. Dec 90, 99p LA-11980-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


A high-altitude (> 100) nuclear explosion emits a large 
fraction of its energy yield in the form of x rays, ap- 
proximately half of which are deposited in the atmos- 
pheric layers (approximately)50--90 km, exciting 
prompt fluorescence. This paper examines four of the 
N(sub 2)(sup +) first negative bands that fluorescence 
strongly: (lambda)(lambda) 3914(0,0), 4278(0,1), 
4709(0,2), and 5228(0,3) (Angstrom). We developed 
both “forward” and “backward” Monte Carlo proce- 
dures and performed calculations using Los Alamos 
CRAY computers to simulate the physical problem for 
the variety of situations that are possible. We include 
the time-dependent treatment of x-ray energy deposi- 
tion, both local and nonlocal excitation of fluores- 
cence, multiple scattering and transmission of fluores- 
cent photons with the resulting enhancement of the 
longer wavelength N(sub 2)(sup +) bands, and chemi- 
cal reactions. A realistic atmospheric model is defined 
up to 800 km, including the troposphere and a Lambert 
reflecting ground surface with given albedo. To expe- 
dite such computations we use separate spatial 
meshes in which to carry out the x-ray deposition and 
fluorescence light scattering. Examples of our calculat- 
ed results illustrate the effects of explosion yield, ge- 
ometry, tropospheric scattering, ground albedo, and 
———- of the fluorescing layer. 41 refs., 38 figs., 
1 S. 
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Technical safety appraisal of the Nevada Test Site. 
Dec 90, 158p DOE/EH-0137 


This report presents the results of one of a series of 
Technical Safety Appraisals (TSAs) being conducted 
of Department of Energy (DOE) operations (nuclear 
and non-nuclear) by the Assistant Secretary of Envi- 
ronment, Safety and Health (ES&H), Office of Safety 
Appraisals. These TSAs are one of the initiatives an- 
nounced by the merino of Energy on September 18, 
1985, to enhance the DOE’s environment, safety, and 
health program. This TSA report focuses on the safety 
and health operations of the Nevada Operations Office 
(NV) at the Nevada Test Site (NTS), which was con- 
ducted concurrently, with and supporti bes *, r Team 
Assessment. The total effort of all the eam as- 
sessment, including environmental and Gantger eval- 
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uations, is anes in the hb gh Team rs, issued 
January 1990. The assessment of the NT: ag oot No- 
vember 5, 1989 with the briefing of the Tiger com vi 
Las Vegas at the Nevada Operations Office. The T: 
team evaluation was conducted November 6--17, oa 
November 26--December 1, 1989 at the NTS. 
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model for analyzing low-yield threshold 


test ban treaties. 

R. M. Bradford, and P. R. Sokkappa. Nov 90, 42p 
UCRL-ID-105666 

Contract W-7405-ENG 

Sponsored Syaeperaners of Energy, Washington, DC. 


With the ratification of the Threshold Test Ban Treaty 
(TTBT), there has been increased interest in lowering 
the nuclear test ban threshold from its present leve! of 
150 kilotons and much debate about what this lower 
threshold should be. The uncertainties associated with 
verifying the TTBT, along with the added difficulties as- 
sociated with lower yields, have aroused concern that 
a Low-Yield Threshold Test Ban Treaty (LYTTBT) ae 
not be sufficien’ yoagger This report documents 
computer model for analyzing the verifiability of 
BT options. The model systematically accounts 
for the uncertainty inherent in the treaty verification 
process. It helps the user gain insights into the interac- 
tions among monitoring capability, beliefs about Soviet 
testing strategies, and the likelihood of missing viola- 
tions or making false accusations of violations. The 
model can also account for possible evasion 
strategies that could systematically reduce the US es- 
timates of Soviet test yields. There are eight compo- 
nents of the model, each facilitating a different type of 
analysis. The components are: cavity decoupling, veri- 
fication effectiveness, probability of missed violation, 
probability of false accusation, detectable violation, 
distinguishable yield, required monitoring capability 
and expected utility. The next six components address 
the verifiability of alternate LYTTBTs from different 
perspectives. Finally, the Expected Utility component 
computes the expected overall utility of each threshold 
option. Decision makers can use the various compo- 
nents of the model to study issues related to the verifi- 
ability of various LYTTBT options. Because the model 
is explicit and quantitative, it provides decision makers 
with rational, defensible analyses, which can be used 
as input when making important treaty and verification 
decisions. 2 refs. 5 figs. 
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‘Designing f explosive fety’: The Explosive 
Compunente # Facility at Sandia National Laborato- 


ries. 
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The Explosive Components Facility (ECF) is to be a 
new major facility in the Sandia National Laboratories 
(SNL) Weapons Program. The ECF is a self-contained, 
secure site on SNL property and is surrounded by Kirt- 
land Air Force Base which is located 6-1/2 miles east 
of downtown Albuquerque, New Mexico. The ECF will 
be dedicated to research, development, and testing of 
detonators, neutron generators, batteries, explosives, 
and other weapon components. It will have capabilities 
for conducting yee test fires, gas gun testing, 
Evens analyses, chemical analyses, electrical test- 
E, and ancillary explosive storage in magazines. The 
ECF complex is composed of a building covering an 
area of approximately 91,000 square feet, six exterior 
explosive service magazines and a remote test cell. 
Approximately 50% of the building space will be devot- 
ed to highly specialized laboratory and test areas, the 
other 50% of the building is considered nonhazardous. 
Critical to the laboratory and test areas are the biast- 
structural design consideration and operational con- 
siderations, particularly those concerning personnel 
access control, safety and environmental protection. 
bie area will be decoupled from the rest of the build- 
to the extent that routine tests will not be heard or 

fe it in the administrative area of the building. While the 
ECF is designed in accordance with the JOE Explo- 
sives Safety Manual to mitigate any off-site blast ef- 
fects, potential injuries or death to the ECF staff may 
result from an accidental detonation of explosive ma- 
terial within the facility. Therefore, reducing the risk of 
exposing operation personnel to hazardous and ener- 
getic material is paramount in the design of the ECF. 
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American Physical Society meeting, Anaheim, CA 
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Energy, Washington, DC. 


Over a two and one-half year period — in 1981, 
representatives of six countries (United States, United 
os , Federal Republic of Germany, Australia, The 
ands, and Japan) and the inspectorate organi- 
tions of the International Atomic Energy Agency and 
EURATOM developed and agreed to a technically 
sound approach for verifying the absence of highly en- 
riched uranium (HEU) in gas centrifuge enrichment 
plants. This effort, known as the Hexapartite Safe- 
guards Project (HSP), led to the first international con- 
census on techniques and requirements for effective 
verification of the absence of weapons-grade nuclear 
materials production. Since that agreement, research 
and development has continued on the radiation de- 
tection technology -based technique that technically 
confirms the HSP goal is achievable. However, the re- 
alities of achieving the HSP goal of effective technical 
verification have not yet been fully attained. Issues 
such as design and operating conditions unique to 
each gas centrifuge plant, concern about the potential 
for sensitive technology disclosures, and on-site sup- 
ot requirements have hindered full implementation 
and operator support of the HSP agreement. In future 
arms control treaties that may limit or monitor fissile 
material production, the negotiators must recognize 
and account for the realities and practicalities in verify- 
ing the absence of HEU production. This paper will de- 
scribe the experiences and realities of trying to 
achieve the goal of developing and implementing an 
effective approach for verifying the absence of HEU 
production. 3 figs. 
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Nuclear Weapons Complex reconfiguration study. 
Jan 91, 189p DOE/DP-0083 


Shortly after assuming duties as Secretary of Energy, | 
reviewed the “Nuclear Weapons Complex Moderniza- 
tion Report” submitted to the Congress in January 
1989 as required by the National Defense Authoriza- 
tion Act of 1988 and 1989. My review showed that sev- 
eral of the report’s assumptions needed to be re-eval- 
uated. During this eighteen-month review, dramatic 
world changes for further reassessments of the 
future Nuclear Weapons Complex. These changes are 
reflected in the new report. The new report presents a 
plan to achieve a reconfigured complex, called Com- 
plex-21. Complex-21 would be smaller, less diverse, 
and less expensive to operated than the Complex of 
today. Complex-21 would be able to safely and reliabil- 
ity support nuclear deterrent — eevee set 
forth by the President and funded by the Congress. It 
would be consistent with realities of the emerging 
international security environment and flexible enough 
to accommodate the likely range of deterrent contin- 
gencies. In addition, Complex-21 would be construct- 
ed and operated to comply with all applicable federal, 
state, and local laws, regulations, and orders. Achiev- 
ing Complex-21 will require significant resources. This 
report provides and organized approach toward se- 
lecting the most appropriate configuration for Com- 
plex-21, —s environmental requirements, and 
minimizin he alternative -- to continue to use 
piecemeal fixes to run an antiquated complex -- will be 
more expensive and provide a less reliable Nuclear 
Weapons Complex. As a consequence, implementa- 
tion of the Complex-21 plan is considered necessary 
to ensure continued viability of our nuclear deterrent. 
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Tempera ae | in Lamas hydride beds 
Se heating to simulate tritium 


JE e kien 27 Nov a, Re WSRC-RFP-89-1301 
Contract ACO9-89SR18035 
Sponsored by Depwaeeat of Energy, Washington, DC. 


In some SRL development programs, electrical resist- 
ance heating has been used to simulate the decay 
heat of tritium. For the SRL in-bed accountability pro- 
gram, RTF hydride beds were fabricated with hater. 
wells running longitudinally through the beds. Con- 
cerns have been raised whether or not a hydride bed 
with electrical resistance heating a itely simulates 
a tritium loaded hydride bed. A simp! heat conduc- 
tion model has been lied to a metal h' 
fitted with a single, | inal heaterwell. 

of this analysis shows 


Sow simulate tritium decay heating is adequate 
for nea in-bed accountability experiments. 2 figs. 
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Westinghouse Savannah River Co., Aiken,SC. 

Online aes age systems for the uranium solidifi- 
cation facility at 

S. R. Salaymeh, P. E. O’Rourke, and D. R. Van Hare. 
1990, 16p WSRC-MS-90-106, CONF-9007106-83 
Contract ACO9-89SR18035 

Institute of Nuclear Materials eoycne (INMM) 
conference (31st), Los Angeles, CA (USA), 15-18 Jul 
a by Department of Energy, Washing- 
ion, 


A new Uranium Solidification Facility (USF) is sched- 
uled for completion in the latter part of 1990. This facili- 
ty will convert liquid uranyl nitrate product from the Sa- 
vannah River Site reactor reprocessing plant to solid 
uranium trioxide for shipment to Oak Ridge Y-12 plant. 
High- and low-level online uranium measurement sys- 
tems have been devel to provide nuclear safety, 
process control, material control, and accountability in- 
formation to the facility operator. The low level uranium 
concentration will be determined by an improved 
online alpha monitoring system for aqueous streams 
developed at the Savannah River Site. High uranium 
concentrations will be measured by a fiber-optic-based 
diode array absorption spectrophotometer. The online 
alpha monitor (OLAM-100S) consists of a 5-in. circular 
sample chamber and an alpha particle detector (a thin 
film of polyvinyl toluene plastic scintillation material) at- 
tached to a light guide and processing electronics. The 
light mod is optically coupled to a photomultiplier 
tube. Processing electronics include: amplifier/single 
channel analyzer, a dual counter/timer, and a high and 
low level alarm module. in order to implement the 
system online, a cell drain, automatic flushing mecha- 
nism, heat exchanger, temperature readout, and flow 
monitor will be used. The absorption spectrophoto- 
meter system consists of a xenon arc lamp, a nine- 
position fiber optic multiplexer (to allow a single 
system to monitor up to nine process locations), auto- 
mated process samplers, diode array spectrometer, 
and a central computer system. 5 refs., 10 figs., 1 tab. 
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Evaluation of a photo-electron rejecting alpha 
liquid scintillation (PERALS) spectrometer for the 
measurement of alpha-emitting radionuclides. 

J. R. Cadieux. 1990, 30p WSRC-RP-89-1383, CONF- 
900563-18 

Contract ACO9-89SR18035 

Symposium on radiation measurements and applica- 
tions (7th), Ann Arbor, Mi (USA), 21-24 May 1990. 
Sponsored by Department of Energy, Washington, DC. 


Results from the evaluation of a PERALS spectrome- 
ter for alpha particle measurements by liquid scintilla- 
tion counting in samples from the nuclear fuel cycle 
are presented. Examples of PERALS spectra of proc- 
ess, waste, and environmental samples containing Th, 
U, Pu and Am from the Savannah River Site are 
shown. The advantages, disadvantages, and limita- 
og of the PERALS technique are discussed. 15 refs., 
figs. 
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Cone beam 3D reconstruction with double circular 


P. P Nico, BY Grangeat, P. Sire, P. Lemasson, and S. 
‘e. Nov 90, 17p CONF-901105-75 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 

Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 

by Department of Energy, Washington, DC. 


ee 
trajectory which do not produce incomplete data 
—e This kind of source trajectory fs not exper. 
doable. To ensure a complete data 


transfer function (MTF) of this al 

cal to the MTF on the central slice of reconstruction 

with single circular trajectory. The density 

mean square error stays within 2% for an aperture of 

} ge minus)30(degree). With single circular trajectory 
relative mean square error may reach 20% gin the 

same aperture. With double circular ory, hori- 

zontal artifacts are almost suppressed. 12 refs., 5 figs. 
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Centro de Investigaciones E: 
bientales y Tecnologicas, Madrid ( 
Study of the Kinetics 

A. Delgado, J. Gomez-Ros, i, R. 
and C. Furetta. 1990, 68p CIEMAT Go 
U.S. Sales Only. 


This report contains a collection of data on the kinetics 
parameters of the main thermoluminiscent peaks in 
LiF:Mg,Cu,P. These data have been obtained using dif- 
ferent experimental and numerical methods including 
initial rise, peak shape, araea measurement, glow 
curve, deconvolution and isothermal decay methods. 
From this it can be deduced that the main peaks 
in the LiF:Mg,Cu,P glow curve obey first order kinetics, 
only the residual high temperature peaks 5th and 6th 
seem to follow higher kinetics order. The agreement 
among the different methods for the activation energy, 
frequency factor and kinetics order values for the dif- 
ferent peaks is fairly good. (Author) 
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Centro de Investigaciones Energeticas, Medio Am- 
bientales y Tecnologicas, Madrid (Spain). 

Monitoring and control of the muon detector in the 
L3 experiment at LEP. 

E. Gonzalez. 1990, 82p CIEMAT-659 

In Spanish. 

U.S. Sales Only. 


In this report the monitoring system of the muon spec- 
trometer of the L3 detector in LEP at CERN is present- 
ed. The system is based on a network of VME’s using 
the OS9 operating system. The design guiding lines 
and the present system configuration are described 
both from the hardware and the software point of view. 
In addition, the report contains the description of the 
monitored parameters showing typical data collected 
durintg the first months of LEP operation. (Author) 
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MELCOR analysis of ‘the TMI-2 accident. 

E. A. Boucheron. 1990, 34p SAND-90-2580C, CONF- 
9010185-17 

Contract AC04-76DP00789 

Water reactor safety information > Gaith- 
ersburg, MD (USA), 22-24 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


This paper describes the analysis of the Three Mile 
Island-2 (TMI-2) standard problem that was performed 
with MELCOR. The MELCOR computer code is being 
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Wi .. Carlsbad, NM. Waste 
Isolation Plot Plant Project. 


Limenose ig container maintenance program pian. 
p DOE/WIPP-88-026-Rev.1 
950 


ee sion (DOT). Depart by the pi ne 
(DOE), Nuclear Regulatory Commission (NRC) and 
ee soe ag dis 5 print ngine 
This document DOE shipping and receiv- 
ing sites that use the TRUPACT -Il containers. 
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Experience with borated stainless stee/ 
asa 


shipping cask material. 
D. G. Abbott, and R. E. Nickell. 1990, 16p EGG-M- 
89526, CONF-900406-78 
ee AC07-761D01570 hg 
nternational topical meeting on high-level radioactive 
waste management (1st), aa pe ne 8-12 
dens ‘Some by Department of Energy, Wash- 
ington, DC. 


used for both shipping and storing spent nuclear 
assemblies. The baskets were intended to maintain 


accident 
tory Commission, however, j 
able as a structural material. designs 
subsequently modified. The k gained during 
this cask demonstration project may be applicable to 
development of bss as a basket material in future cask 
design. 6 refs., 2 figs., 2 tabs. 
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Se era a ee Cae, em $80 
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poe ratio which has no precedent in 
cask certification. The significant in- 

crease in payload obtainable wth the proposed ap- 
, and the associated benefits such as reduced 

ife cycle costs, lower personnel exposure, and lower 
ne accident risks are discussed. 8 refs., 3 
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Lawrence 


Livermore National Lab., CA. 
Killer micro attack on 3D neutron transport. 
a” Nov 90, 18p UCRL- 


M. R. Dorr, and J. M. 
JC-105427, CONF-910: 
Contract W-7405-ENG-48 

COMPCON ‘91, San Francisco, CA (USA), 25 Feb - 1 
Mar 1991. Sponsored by Department of Energy, 
Washington, DC 


We describe the deterministic solution of the neutron 
transport equation and the computation of the effec- 
tive criticality of three-dimensional assemblies using 
the BBN TC2000 killer micros. We observe that the 
of our research code PTRAN running on 

48 processors of the TC2000 is competitive with the 
at vectorizable version running on a single Cray 
/MP processor. This performance scales well with 
the number of processors on real problems, including 
those that are not load balanced a priori. To obtain this 
performance, we explicitly specify and exploit data lo- 
cality and data dependence using domain decomposi- 
tion and dynamic job scheduling. 3 refs., 4 figs., 2 tabs. 
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Documentation for RISKIN: A risk i code 
for MACCS output. 

J. A. Rollistin, and K. J. Hong. Nov 90, 60p SAND-90- 
7022 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This document has been prepared as a user’s guide 
for the computer program RISKIN developed at Sandia 
National Laboratories. The RISKIN code generates in- 
tegrated risk tables and the weighted mean risk asso- 
ciated with a user-selected set of consequences from 
up to five output files oe nerated by the MELCOR Acci- 
dent Consequence le System (MACCS). Each 
MACCS output file can summarize the health and eco- 
nomic consequences resulting from up to 60 distinct 
severe accident source terms. Since the accident fre- 
quency associated with these source terms is not in- 
cluded as a MACCS input parameter a postprocessor 
is required to derived results that must incorporate ac- 
cident frequency. The RISKIN code is such a post- 
processor. RISKIN will search the MACCS output files 
for the mean and peak consequence values and the 
complementary cumulative distributive function 
(CCDF) tables for each requested consequence. Once 
obtained, RISKIN combines this data with accident fre- 
quency data to produce roy weighted results. A 
postprocessor yer RISKIN an interface to the 
proprietary DISSPLA plot package. The RISKIN code 
has been written using ANSI Standard FORTRAN 77 
to maximize its portability 
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DE91006637/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Parameters influencing RAM transport package 
seal behavior. 

M. M. iadeon. 1991, 22p SAND-90-2514C, CONF- 
910270-2 

Contract AC04-76DP00789 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. Sponsored by Department of Energy, Washing- 
ton, 


Several design or test performance requirements for 
radioactive materials (RAM) transportation packages 
are specified in Title 10 of the US Code of Federal 
Regulations Part 71 (10 CFR 71). Seals that provide 
the containment system interface between the pack- 
aging body and the closure must function in all envi- 
ronments specified in 10 CFR 71. This paper will dis- 
cuss parameters to be considered during design of a 
packaging that influence the sealing capabilities of a 

ing. The normal and hypothetical accident con- 
ditions of 10 CFR 71 provide a range of environments 
under which the containment system of the package 
must contain the RAM. The tests for normal conditions 
include heat, cold, reduced external pressure, in- 
creased external pressure, vibration, water spray, free 
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drop, corner drop, compression, and penetration. The 
tests for hypothetical accident conditions include a 
free drop, puncture, thermal, an immersion tests. Ac- 
ceptance of the package is based on radiological per- 
formance in terms of containment, shielding, and sub- 
criticality. This paper focuses on package contain- 
ment. 9 refs., 5 figs. 
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Department of Energy, Washington, DC. Assistant 
Secretary for Environment, —— and Health. 
Technical oe Appraisal of the Brookhaven Na- 
tional Laborat 

Dec 90, 171p DOE/EH-0104 


The purpose of the Technical Safety Appraisal (TSA) 
was to assess the effectiveness of representative 
safety and health programs at the Brookhaven Nation- 
al Laboratory (BNL) through the evaluation of activities 
at selected facilities and in selected safety disciplines. 
The TSA was conducted in accordance with estab- 
lished procedures. The following BNL safety and 
health poem. elements were reviewed as a part of 
this TSA: Organization and Administration, Operations, 
Maintenance, Training and Certification, Nuclear Criti- 
cality Safety, Auxili BS ge Technical Support, 
Site/Facility Safety Emergency Prepared- 
ness, ney Protection, Industrial Hygiene, Oc- 
cupational Safety, Fire Protection, Quality Verification, 
and Medical Services. The TSA was conducted from 
March 26--April 12, 1990. The evaluation was conduct- 
ed by a team of experts assembled by EH, Office of 
Safety Appraisals (OSA). TSAs are operationally fo- 
cused. As such, in terms of safety, health, and quality 
verification, the site and selected facilities were ap- 
praised relative to operations, and the condition of 
equipment and facilities. The evaluation thus address- 
es whether current operations are being conducted 
within the operational safety procedures established 
for specific facilities and activities. 
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Hanford Works, Richland, WA. 
Radiological Sciences Department investigation, 
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31 Mar 55, 2p HW-36034 

Contract ACO6-76RL01830 

Declassified 22 Jan 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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Short communication. 
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Determination of Fe(Il)Fe(Il) ratio in glass. 

E. W. Baumann. 26 Jul 89, 23p DPSTM-87-700-6, 
ADS-2207 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


The procedure was desi y be for the simple, rapid de- 
termination of the Fe(Il)/Fe(Il!) ratio in glass samples. 
The procedure consists of the following steps: dissolu- 
tion of the pulverized glass sample in a sulfuric-hydro- 
fluoric acid mixture, containing ammonium vanadate, 
which preserves the Fe(II) content; addition of boric 
acid to destroy iron-fluoride complexes, making the 
iron available for color formation with Ferrozine; addi- 


tion of pH 5 buffer and Ferrozine reagent to form the 
magenta-colored ferrous-Ferrozine complex, with 
measurement of the absorbance for the determination 
of Fe(II) content; and, addition of ascorbic acid to 
reduce Fe(ill) to Fe(ll), with a second absorbance 
measurement that determines total Fe. Directions for 
the preparation of glass from non-radioactive sludge 
samples are provided. The analysis of this prepared 
glass for the Fe(Il)/Fe(Ill) ratio is an indication of the 
ratio that would be in a plant batch of glass if made 
from this sludge. 
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Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 
nah River Plant. 

Chloride removal from i lumi alloy 
dissolver solution wiee's to purex solvent extrac- 


tion. 

H. P. Holcomb. 1990, 23p DP-MS-88-125, CONF- 
8810174-9 

Contract AC09-89SR18035 

Plutonium/uranium recovery operations conference, 
Idaho Falls, ID (USA), 4-6 Oct 1988. Sponsored by De- 
partment of Energy, Washington, DC. 


The Savannah River Plant (SRP), operated by E. |. du 
Pont de Nemours & Co. for the United States Depart- 
ment of Energy, has successfully recovered plutonium 
from plutonium-aluminum alloy processed through the 
F-Canyon Separations facility. The alloy, produced at 
the Rocky Flats Plant, results from recovery of plutoni- 
um residues from spent chloride salts from pyrochemi- 
cal processing. The alloy, termed “scrub alloy” or 
“Rocky Flats scrub alloy” (RFSA), contains up to 15 
weight percent chloride impurity prior to mercuric ion 
catalyzed dissolution with fluoride-containing nitric 
acid. Solutions containing 850 to 3000 (mu)g/mL 
(parts per million) of chloride result. During subsequent 
Purex solvent extraction of this solution with 30% tri-n- 
butyl phosphate in normal paraffin diluent, chloride is 
rejected to the aqueous waste stream. This stream is 
eventually evaporated for waste treatment and acid re- 
covery. Chloride concentrations in the product 
streams, subject to further processing, must be less 
than 100 (mu)g/mL to prevent excessive corrosion of 
equipment. This paper describes scrub alloy produc- 
tion at RFP, its dissolution and head end treatment to 
remove chloride, chloride values in subsequent proc- 
essing streams including environmental discharges, 
and the turbidimetric analysis technique. 2 tabs. 
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Safety evaluation for the inner canister closure 
station. 

J. R. Glasscock. 5 Oct 87, 25p DPST-87-674 
Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


The Inner Canister Closure Station (ICCS), built by 
Remote Technology Corporation, will be operability 
tested. The ICCS is used to remotely leak test Inner 
Canister Closures (ICC’s) and replace ICC’s that are 
not water tight. After operability testing, the ICCS will 
be inspected and sent to the 717-F mock-up shop for 
remotability demonstration and dimensional checks, 
then installed in the Vitrification Building, 221-S. An 
analysis of potential safety hazards, equipment safety 
features, and procedural controls indicates that the 
ICCS can be operated without undue hazard to em- 
ployees or to the public. A safety inspection and a new 
equipment inspection will be held before operation to 
verify that the ICCS meets Savannah River Site safety 
requirements. 4 refs., 6 figs. 
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UMTRA Project site management manual. Revision 


Sect 90, 107p DOE/UMTRA-40005-Rev. 1 


The purpose of this manual is to summarize the organi- 
zational interfaces and the technical approach used to 
manage the planning, design development, National 
Environmental Policy Act (NEPA) compliance, engi- 
neering, and remedial action required to stabilize and 
control the designated Uranium Mill Tailings Remedial 
Action (UMTRA) Project sites. This manual describes 
the Project’s objective, participants’ roles and respon- 





sibilities, technical approach for accomplishing the ob- 
jective, and planning and managerial controls to be 
used in performing the site work. The narrative follows 
the flow of activities depicted in Figure 1.1, which pro- 
vides the typical sequence of key Project activities. A 
list of acronyms used is presented at the end of the 
manual. The comparable manual for UMTRA Project 
vicinity pri is the “Vicinity Pro Mana 
ment and Implementation Manual” (VPMIM) (UMTRA- 
DOE/AL-050601). Together, the two manuals cover 
the remedial action activities associated with UMTRA 
Project sites. The UMTRA Project’s objective is to sta- 
bilize and control the uranium mill tailings, vicinity prop- 
erty materials, and other residual radioactive materials 
at the designated sites (Figure 1.2) in a safe and envi- 
ronmentally sound manner in order to minimize radi- 
ation health hazards to the public. 26 figs., 6 tabs. 
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This report describes the findings of a special study on 
the use of vegetative covers to stabilize tailings piles 
for the Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The principal rationale for using 
plants would be to establish a dynamic system for con- 
trolling water balance. Specifically, vegetation would 
be used to intercept and transpire precipitation to the 
atmosphere, rather than allowing water to drain into 
the tailings and mobilize contaminants. This would fa- 
cilitate compliance with groundwater standards pro- 
posed for the UMTRA Project by the Environmental 
Protection Agency. The goals of the study were to 
evaluate the feasibility of using vegetative covers on 
UMTRA Project piles, define the advantages and dis- 
advantages of vegetative covers, and develop general 
guidelines for their use when such use seems reason- 
able. The principal method for the study was to ana- 
lyze and apply to the UMTRA Project the results of re- 
search programs on vegetative covers at other US De- 
partment of Energy (DOE) waste management facili- 
ties. The study also relied upon observations made of 
existing stabilized piles at UMTRA Project sites where 
natural vegetation is growing on the rock-covered sur- 
faces. Water balance and erosion models were also 
used to quantify the long-term performance of vegeta- 
tive covers planned for the topslopes of stabilized piles 
at Grand Junction and Durango, Colorado, two 
UMTRA Project sites where the decision was made 
during the course of this special study to use vegeta- 
tive covers. Elements in the design and construction of 
the vegetative covers at these two sites are discussed 
in the report, with explanations of the differing features 
that reflect differing environmental conditions. 28 refs., 
18 figs., 9 tabs. 
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Unsaturated zone characterization of the Area 5 
Radioactive Waste Management Site. Phase 1, Pre- 
liminary laboratory studies for the determination 
of soil moisture characteristic curves and unsatu- 
rated hydraulic conductivities. 

D. D. Daffern, L. L. Ebeling, and W. B. Cox. Nov 90, 
48p DOE/NV/10630-3 

Contract AC08-89NV10630 

Sponsored by Department of Energy, Washington, DC. 


Six undisturbed soil samples of near-surface sedi- 
ments were collected from the Nevada Test Site (NTS) 
Radioactive Waste Management Site (RWMS) for 
physical and hydrologic characterization in the labora- 
tory. Of these samples, three were obtained from the 
wall of Pit No. 3 and three from the floor. Physical prop- 
erties measured on all samples were dry bulk density 
((rho)(sub b)) and solid particle density ((rho)(sub s)). 
Average dry bulk densities for the wall and floor sam- 
ples were 1.47 g/cm(sup 3) and 1.45 g/cm(sup 3), 
while solid particle densities were 2.34 g/cc and 2.53 
g/cc, respectively. Based on these values, the aver- 
age porosity for the wall samples was computed to be 
0.372 and for the floor samples, 0.427. Moisture con- 
tent-pressure head relations for each sample were de- 
termined using the pressure plate method. The mois- 
ture characteristic curves generated from these data 
have shapes similar to those of a silty sand, with volu- 


metric moisture contenis of less than 7% at 33.4 bars. 
Unsaturated hydraulic co was estimated 
pow B the computer — of van Genuchten (1978), 
is based on developments o' 

Mualem (1976). tovuhe indicate that at near-surface i 4 
situ moisture contents, the unsaturated hydraulic con- 
ductivity for both wall and floor samples is less than 
10(sup (minus)8) cm/sec. 15 refs., 12 figs., 4 tabs. 
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K-F. Fox. R. W. Spengler, and W. B. Myers. 1990, 
30p CONF-90061 20-6 

Contract Al08-78ET44802 

International sym a ee on unique n 1986. Spo struc- 
tures, Denver, (USA), 12-15 Jun 1990. Sponsored 
by Department of Energy, Washington, DC. 


Yucca Mountain, Nevada, has been (a: as the 
site of a high-level nuclear waste npr ee pur- 
pose of this paper is to outline aspects of geology 
and tectonics of the area which bear on its suitability 
as a waste repository. The repository is to be excavat- 
ed from a Meartg sy ow zone within the lower part of 
the Paintbrush T ised estimates of the thick- 
ness of this zone indicate that the lower, down-dip ex- 
tremity of the planned repository could be raised by as 
much as 130 m, thus reducing the grade within the re- 
= and increasing the distance to the water table 
low. We note that use of the closely spaced 
fracturing and low in-situ stresses within the repository 
block, lateral support of fractured rock is likely to be 
poor. 30 refs., 5 
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J. H. Smith, L. D. jates, W. D. Box, W. S. Aaron, and 
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The US Department of Energy (DOE) has requested 
that all DOE facilities handling defense transuranic 
(TRU) waste develop and implement a program 
whereby all TRU waste will be contained, stored, and 
shipped to the Waste Isolation Pilot Plant (WIPP) in ac- 
cordance with tiie requirements set forth in the DOE 
certification documents WIPP-DOE-069, 114, 120, 
137, 157, and 158. The program described in this 
report describes how Oak Ri National Laboratory 
(ORNL) intends to comply with these requirements 
and the techniques and procedures used to ensure 
that ORNL TRU wastes are certifiable for shipment to 
WIPP. This document describes the program for certifi- 
cation of newly generated (NG) contact-handled trans- 
uranic (CH-TRU) waste. Previsions have been made 
for addenda, which will extend the coverage of this 
document to include certification of stored CH-TRU 
and NG and stored remote-handied transuranic (RH- 
TRU) waste, as necessary. 24 refs., 11 figs., 4 tabs. 
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EG and G Idaho, Inc., Idaho Falls. 
Technologies for sorting, assaying, classifying, 
and certifying transuranic waste within the United 
Ss 


tates. 
D. G. Pound. 1990, 21p EGG-M-90207, CONF- 
9005178-4 
Contract ACO7-761D01570 
Annual international seminar on radioactive waste 
products (2nd), Julich (Germany, F.R.), 28 May - 1 Jun 
1990. Sponsored by Department of Energy, Washing- 
ton, 


At the Idaho National re arenas | Laboratory (INEL), 
the Stored Waste Examination Pilot Plant GWEPE} 
was developed to provide nondestructive examination 
and assay techniques for examining and certifying 
TRU wastes without opening the waste container. This 
technology was developed, primarily for stored TRU 
waste, to evaluate waste package compliance with 
Waste Disposal Acceptance Criteria and Transporta- 
tion requirements prior to shipment. These techniques 
include real-time x-ray radiography, passive and active 
neutron assay, and ultrasonic container integrity exam- 
ination. These techniques provide the necessary infor- 
mation to ensure safe transportation, handling, and 
disposal of the waste at the Waste Isolation Pilot Plant 
(WIPP). 1 ref., 3 figs. 
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for the Clay Cap Test 
agement Faciity tthe Med Wai May 
River Plant. The Clay Cap Test Program was conduct- 
Oe eS Laboratory permeability, 


Kaolin from the aiken, South Carolina vicinity. In- 
— eee 
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This report summarizes the information gathered in 
constructing the clay cap test section. The purpose of 
the test section was to determine charac- 
teristics of four representative kaolin clays and demon- 
Strate in-situ permeability for these ss of 1 (times) 
10 (sup Lreennagea’ b cm/sec or less. The final technical 
specifications with fgard to mexmum lod 822, 2 Se 
ceptable ranges of placement water content, lift thick 
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This report contains appendices 3 through 6 for the 
Clay Cap Test Section Construction Ri for the 
Mixed Waste Management Facility (MWMF) closure at 
the Savannah River Plant. The Clay Cap Test whee 
was conducted to —— the source, lab. 

ity, in-situ permeability. cae 
tics, r ntative ot knotin clays from the Aiken, 
South Carolina vicinity. (KJD) 
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Energy dependent neutron imaging. 

D. S. Kupperman, R. L. Hitterman, and E. Rhodes. 
1990, 19p CONF-900791-9 

Contract ees 109-ENG-38 

Review of progress in quantitative NDE, Fr pe 
(USA), 15-20 Jul 1990. op aanammames by Department o 
Energy, Washington, DC 


A waste package consisting of a container and high- 
level nuclear waste is being developed for the perma- 
nent disposal of — waste. Yucca Mountain, 
Nevada, is being studied as a potential site for the un- 
derground high-level nuclear waste repository. A major 
consideration for choosing Yucca Mountain is the 
presence of zeolite in a ash-flow tuffs. The eo 


ence of zeolites could geological 
radionuclide ud Fre cuhakaiey ot tro watlacous 
in for the repository is being in- 


rocks at Yucca 
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vestigated since the pr ies of the environment 
around a waste site must be well characterized to reli- 
ably predict performance. The results of experiments 
at Lawrence Livermore National Laboratory (LLNL) to 
that nuclear magnet- 
ao aoe viable. Dia leaves neutron 

ig) ncy electromagnetic 
as —*, for the practical magia of 
flow of fluids in rock, including tuff 
po ert Water tracers are needed in electromag- 
netic tomography techniques since the contrast for de- 
tecting water in cracks of tuff is lower than in granite 
because of the higher porosity in tuff. The results of 
preliminary testing with geotomography by LLNL indi- 
cates relatively low spatial resolution. More sensitive 
for detecting water is needed. This paper 
describes preliminary experiments to apply pulsed 


— to image water in a sample of tuff. 3 refs., 3 
Ss. 
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Summary of 1988 WIPP Facility horizon gas flow 
measurements. 


J. C. Stormont. Nov 90, ~ SAND-89-2497 
Contract AC04-76DP0078: 
by Department on Energy, Washington, DC. 


flow measurements have been made at 
isolation Pilot Plant (WIPP) Facility horizon 
during 1988. All tests have been pressure decay or 
constant pressure tests from single boreholes drilled 
from the underground excavations. The test fluid has 
data have been interpreted as per- 
d porosities by means of a transient nu- 
merical solution method. A closed-form steady-state 
approximation provides a reasonable order-of-magni- 
tude permeability estimate. The effective resolution of 
the measurement system is less than 10(sup 
(minus)20) m(sup 2). Results indicate that beyond 1 to 
5 m from an nen somal the gas flow is very small and 
the corresponding permeability is below the system 
resolution. Within the | first meter of an excavation, the 
interpreted permeabilities can be 5 orders of magni- 
tude greater than the undisturbed or far-field perme- 
ability. The interpreted permeabilities in the region be- 
tween the undisturbed region and the first meter from 
an excavation are in the ony of 10(sup (minus)16) to 
10(sup (minus)20) m(sup 2). Measurable gas flow 
occurs to a greater depth into the roof above WIPP 
excavations of different sizes and ages than into the 
ribs and floor. The gas flows into the formation sur- 
rounding the smallest excavation tested are consist- 
ently lower than those at similar locations surrounding 
larger excavations of comparable age. Gas flow meas- 
ured in the interbed layers near the WIPP excavations 
is highly variable. yore immediately above and 
below excavations, relative ¥ large gas flow is meas- 
ured in the interbed layers. These results are consist- 
ent with previous measurements and indicate a limited 
disturbed zone surrounding WIPP excavations. 31 
refs., 99 figs., 5 tabs. 
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Mineralogical correlation of surficial sediment 
from area drainages with selected sedimentary in- 
terbeds at the idaho National Engineering Labora- 
forts Idaho. 

R. C. Bartholomay. Aug 90, 32p DOE/ID-22092, 
USGS-WRI-90-4147 

Contract AC07-761D01570 

noes it by Department of Energy, Washington, DC. 


ing research by the US Geological Survey at the 
N L involves investigation of the migration of radioac- 
tive elements contained in low-level radioactive waste, 
hydrologic and geologic factors affecting waste move- 
ment, and geochemical factors that influence the 
chemical composition of the waste. Identification of 
the mineralogy of the Snake River Plain is needed bs 
aid in the of the hydrology and geochemist 
subsurface waste disposal. The US Geological - 
Pa: tar office at the Idaho National Engineering 
tory, in cooperation with the US Department of 
Energy, used mineralogical data to correlate surficial 
sediment samples from the Big Lost River, Little Lost 
River, and Birch Greek drainages with selected sedi- 
interbed core samples taken from test holes 
at the RWMC (Radioactive Waste Management Com- 
plex), TRA (Test Reactors Area), ICPP (idaho Chemi- 


220 VOL. 91, No. 11 


cal Processing Plant), and TAN (Test Area North). Cor- 
relating the mineralogy of a particular present-day 
drainage area with a particular rysremcy interbed 
provides information on historical source of sediment 
for interbeds in and near the INEL. Mineralogical data 
indicate that surficial sediment samples from the Big 
Lost River drainage contained a larger amount of fe! 

Spar and pyroxene and a smaller amount of calcite and 
dolomite than samples from the Little Lost River and 
Birch Creek drainages. Mineralogical data from sedi- 
mentary interbeds at the RWMC, TRA, and ICPP corre- 
late with surficial sediment of the present-day big Lost 
River drainage. Mineralogical data from a sedimentary 
interbed at TAN correlate with surficial sediment of the 
gate Birch Creek drainage. 13 refs., 5 figs., 3 

S. 
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In accordance with the Low-Level Radioactive Waste 
Policy Amendments Act of 1985 and under the guid- 
ance of 10 CFR 61, States have begun entering into 
compacts to establish and operate regional disposal 
facilities for low-level radioactive waste. The progress 
a state makes in ae a process to identify a 

ic location for a disposal site is one indication of 
the level of a state’s commitment to meeting its re- 
sponsibilities under Federal law and interstate com- 
pact agreements. During the past few years, several 
States have been engaged in site selection processes. 
The purpose of this report is to summarize the site se- 
lection approaches of some of the Host States (Cali- 
fornia, Michigan, Nebraska, New York, North Carolina, 
Texas, and Illinois), and their progress to date. An ad- 
ditional purpose of the report is to discern whether the 
Host States’s site selection processes were heavily in- 
fluenced by any common factors. One factor each 
state held in common was that political and public 
processes exerted a powerful influence on the site se- 
lection process at virtually every stage. 1 ref. 
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Drilling and ydrologic data for test hole USW 
UZ-1, Yucca Mountain, Nye County, Nevada. 

M. S. Whitfield, W. Thordarson, D. 

Hammermeister, and J. B. Warner. 1990, 54p USGS- 
OFR-90-354 

Contract Al08-78ET44802 

Sponsored by Department of Energy, Washington, DC. 


This report presents data collected to determine the 
hydrologic characteristics of tuffaceous rocks pene- 
trated in test hole USW UZ-1. The borehole is the first 
of two deep, large-diameter, unsaturated-zone test 
holes dry drilled using the vacuum/reverse-air-circula- 
tion method. This test hole was drilled in and near the 
southwestern part of the Nevada Test Site, Nye 
County, Nevada, in a program conducted in coopera- 
tion with the US Department of Energy. These investi- 
gations are part of the Yucca Mountain Project (for- 
merly the Nevada Nuclear Waste Storage Investiga- 
tions) to identify a potentially suitable site for the stor- 
age of high-level radioactive wastes. Data are present- 
ed for bit and casing configurations, coring methods, 
sample collection, drilling rate, borehole deviation, and 
out-of-gage borehole. Geologic data for this borehole 
include geophysical logs, a lithologic log of drill-bit cut- 
tings, and strike and distribution of fractures. Hydrolog- 
ic data include water-content and water-potential 
measurements of drill-bit cuttings, water-level meas- 
urements, and physical and chemical analyses of 
water. Laboratory measurements of moisture content 
and matric properties from the larger drill-bit cutting 
fragments were considered to be representative of in- 
situ conditions. 3 refs., 5 figs., 10 tabs. 
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Data used in preliminary performance assessment 
of the Waste Isolation Pilot Plant (1990). 

R. Rechard, H. Luzzolino, and J. S. Sandha. Dec 90, 
360p SAND-89-2408 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report documents the data available as of ay 
1990 and used by the Performance Assessment 

sion of Sandia National Laboratories in its December 
1990 prelimi rformance assessment of the 
Waste Isolation Pilot Plant yee Parameter values 
are presented in table form for the geologic subsys- 
tem, engineered , borehole flow properties, cli- 
mate variability, and intrusion characteristics. Sources 
for the data and a brief discussion of each parameter 
are provided. 101 refs., 72 figs., 21 tabs. 
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— of secondary phases in glass corro- 


W. L. Ebert, and J. K. Bates. 1990, 18p CONF- 
901105-76 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA A USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The analytical expression used to model glass reaction 
in computer simulations such as EQ6 is compared to 
experiments used to support the simulations. The ex- 
pression correctly predicts the acceleration observed 
in experiments performed at high glass surface area/ 
leachant volume ratios (SA/V) upon the formation of 
secondary phases. High resolution microscopal analy- 
sis of reacted glass samples its that the accel- 
erated nature of the reaction after secondary phase 
formation is due to changes in the reaction affinity (i.e., 
is a solution affect) and not a change in the glass reac- 
tion mechanism. Solutions generated on samples re- 
acted in steam are consistant with the effects of the 
secondary phases predicted in the model. Experi- 
ments which lead to the generation of secondary 
phases within short reaction times can be used to 
identify important secondary phases which must be in- 
cluded in the data base of computer simulations to cor- 
rectly project long-term glass reaction behavior. 6 
refs., 1 fig., 1 tab. 
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Use of burnup credit for transportation and stor- 


age. 

T. L. Sanders, R. |. Ewing, and W. H. Lake. 1991, 

21p SAND-90-3228C, INF-910166-2 

Contract AC04-76DP00789 

Institute of Nuclear Materials Management (INMM) 
seminar on spent fuel _— (8th), Washington, 
DC (USA), 16-18 Jan 1991. Sponsored by Department 
of Energy, Washington 

Portions of this document are illegible in microfiche 
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Burnup credit is the application of the effects of fuel 
burnup to nuclear criticality design. When burnup 
credit is considered in the design of storage facilities 
and transportation casks for spent fuel, the objectives 
are to reduce the requirements for storage space and 
to increase the payload of casks with acceptable nu- 
clear criticality safety margins. The spent-fuel 
capacities of previous-generation transport casks 
have been limited primarily by requirements to remove 
heat and/or to provide shielding. Shielding and heat 
transfer requirements for casks designed to transport 
older spent fuel with longer decay times are reduced 
significantly. Thus a considerable weight margin is 
available to the designer for increasing the payload ca- 
pacity. One method to achieve an increase in capacity 
is to reduce fuel assembly spacing. The amount of re- 
duction in assembly spacing is limited by criticality and 
fuel support structural concerns. The optimum fuel as- 
sembly spacing provides the maximum cask loading 
within a basket that has adequate criticality control and 
sufficient structural integrity for regulatory accident 
scenarios. The incorporation of burnup credit in cask 
designs could result in considerable benefits in the 
transport of spent fuel. The acceptance of burnup 
credit for the design of transport casks depends on the 
resolution of system safety issues and the uncertain- 
ties that affect the determination of criticality safety 
margins. The remainder of this report will examine 
these issues and the integrated approach under way to 
resolve them. 20 refs., 2 figs. 


129,445 


DE91006646/GAR 
Oak Ridge Y-12 Pant, TN. 


PC A03/MF A01 





Visual inspection system for evaluating the interi- 
eee material st con- 


rw Pig ett. Dec 90, 22p Y/DW-1029, CONF- 
9011174-1 

Contract AC05-840S21400 

Meeting of the Weapons ncies Nondestructive 

Testing Organization (WANTO) (32nd), Aiken, n 
USA)” 27-29 Nov ag Sponsored by Department o 
nergy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


A nondestructive inspection for evaluating the interior 
surface of the small diameter valve o—* on material 
storage container tops was mandated. The 

tions required that the interior surface of the valve 
stem have a surface finish of (number sign)16 or 
better. Conventional methods which utilizes mechani- 
cal “stylus-type”surface analyzing equipment could 
not extend into the narrow 0.312 inch diameter by 1.5 
inch deep hole (of the valve stem). A visual inspection 
system which exploits the capabilities of a high resolu- 
tion fiberoptic bore: was designed and assem- 
bled to resolve this requirement. This discusses 
the design and inspection features of the aforemen- 
tioned system and includes several illustrations of in- 
spection results. 6 figs. 
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1989 Annual report on low-level radioactive waste 
management progress. Report to Congress in re- 
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Progress rept. 

Oct 90, 197p DOE/EM-0006P 


This report summarizes the progress during 1989 of 
states and compacts in establishing new low-level ra- 
dioactive waste disposal facilities. It also provides 
pastes | information on the volume of low-level waste 
received for disposal in 1989 by commercially operat- 
ed low-level waste disposal facilities. This report is in 
response to Section 7(b) of Title | of Public Law 99-- 
240, the Low-Level Radioactive Waste Policy Amend- 
ments Act of 1985. 2 figs., 5 tabs. 
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Summary status on the seismic evaluations of 
Hanford Site radioactive waste storage tanks. 

D. L. Becker, R. A. Marusich, J. A. Ryan, D. A. 
Smith, and A. M. Tallman. Sep 90, 37p WHC-EP- 
037: 


373 
Contract ACO6-87RL10930 
Sponsored by Department of Energy, Washington, DC. 


Radioactive defense waste, resulting from the chemi- 
cal processing of spent nuclear fuel, has been accu- 
mulating at the Hanford Site since 1944. This waste is 
stored in underground waste storage tanks. This paper 
provides a summary status of the seismic evaluations 
of the tanks and a summary of past safety assess- 
ments of the safety-related equipment that may be re- 
quired to maintain safe operation subsequent to a pos- 
tulated seismic event. 42 refs., 6 figs., 2 tabs. 
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Midyear topical meeting of the Health Physics Society 
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Radiation protection records are a fundamental part of 
any program for protecting radiation workers. Records 
are essential to epidemiological studies of radiation 
workers and are becoming increasingly important as 
the number of radiation exposure litigation cases in- 
creases. Ready retrievability of comprehensive 
records is also essential to the adequate defense of a 
radiation protection program. Appraisals of numerous 
radiation protection programs have revealed that few 
record-keeping systems comply with American Nation- 
ai Standards Institute, Standard Practice N13.6-1972. 
Record-keeping requirements and types of deficien- 
cies in radiation protection records systems are pre- 
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sented in this paper, Lengo by general recommen- 
dations for i radiation 
protection records system. 3 refs. 
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The objective of this literature review is to determine 
expected chemical reactions and the ~~ generation 


associated with of radioactive 
sodium nitrate wastes such as the wastes stored in the 


PC A03/MF A01 
gas generation as a 
of sodium nitrate 


and identi- 
Soudan eneedteh 
pane ep 
identifies G values, naste eaten at 


A from experimen- 
radio! position of water and 
sodium nitrate. 2 tabs., 32 refs. 
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SYNOPSIS The strontium Semiworks Pilot Fuel Re- 
processing Plant at the Hanford Site in Washington 
State was decommissioned by a combination of dis- 
mantiement and entombment. The facility contained 
9600 Ci of Sr-90 and 10 Ci of plutonium. Process cells 
were entombed in place. The above-grade portion of 
one cell with 1.5-m- (5-ft-) thick wee Se ang pee was 
demolished by means of expanding A contami- 
nated stack was remotely aiee a and felled by 

explosives. The entombed structures were covered 
with a 4.6-m- (15-ft-) thick engineered earthen barrier. 
5 figs., 2 tabs. 
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Waste management ‘90: waning towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. ee 
sored by Department of Energy, Washington, DC 


Construction of the Defense Waste Processing Facility 
(DWPF) at the Savannah River Site (SRS) is essential- 
ly complete. The facility is designed to convert high 
level radioactive waste, now contained in large steel 
tanks as aqueous salts and sludge, into borosilicate 
glass which will solidify in stainless steel canisters. All 
processing of the radioactive material and tions 
in a radioactive environment will be done remotely. 
The stringent requirements dictated by remote oper- 
ation and new approaches to the glassification proc- 
ess led to the development of a number of first-of-a- 
kind pieces of equipment, new construction fabrication 
and erection techniques, and new applications of old 
techniques. The design features and construction 
methods used in the vitrification building and its equip- 
ment were to accomplish the objective of providing a 
state-of-the-art vitrification facility. 3 refs., 10 figs. 
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values close to 2, at annular flow conditions to approxi- 
mately 0.8 at low to zero void fractions. 3 refs., 9 figs. 
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benefit the en Structural Aging Program by in- 
forming Oak Ridge National Laboratory (ORNL) of the 
extensive European research pr addressii 

ing and strengthening i i 

os in other countries, thus enhancing the basis for 
possible international cooperation. 
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The purpose of this document is to describe some 
recent changes made to the PRAISE Code to provide 
some additional capabilities. The major changes are 
associated with the new cae 4 to an cases 
where there is a mid-life in residual stresses 
and/or water chemistry. Such c! have been pro- 
posed as a means of improving the reliability of BWR 
piping by reducing the oxygen content of the coolant 
(or other favorable chemistry changes) or cmp bay 
residual stresses near welds to provide a str 
bution less favorable to crack initiation and growth. In- 
duction heating stress improvement (IHS!) and me- 
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chanical stress improvement process (MSIP) are con- 
sidered, with the time at which the process is imple- 
mented defined by the user. As-welded residual 
srecsuwocseeend wentitagh: Unsoved pro feud post 


version of PRAISE. In addition , improved J-integral so- 
lutions are i ated that allow a treatment of 
eral R strain hardening, rather 
the values of the strain hardening exponent 
i in earlier versions of the PRAISE Code. This 


example results are presented, and the Appen- 

a complete updated tion of the 

cards for the newly expanded PRAISE-CC Code. 
refs., 13 figs. 


129,455 

DE91006184/GAR 

EG and G Idaho, Inc., Idaho Falls. 
TMI-2 lower head creep rupture analysis. 

G. L. Thinnes. Aug 88, 63p EGG-TMI-8133 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The TMI-2 accident resulted in approximately 40% of 
the reactor’s core melting and collecting on the lower 
head of the reactor pressure vessel. severity of 
the accident has raised questions about the margin of 
safety against rupture of the lower head in this acci- 
dent since all evidence seems to indicate no major 
breach of the vessel occurred. Scoping heat transfer 
analyses of the relocated core debris and lower head 
have been made based upon assumed core melting 
scenarios and core material debris formations while in 
contact with the lower head. This report describes the 
rereegs moh inite element creer rupture analysis of the 
head using a Fraps orc transient judged most 
Koly to challenge the structural capacity of the vessel. 
This evaluation of vessel response to this transient has 
provided insight into the creep mechanisms of the 
0 sr wall, a realistic mode of failure, and a means by 
which margin to failure can be evaluated once exami- 
nation provides estimated maximum wall tempera- 
tures. Suggestions for more extensive research in this 
area are also provided. 6 refs., 15 figs. 
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29,456 
bes 100618 7/GAR PC A14/MF A02 
EG and G Idaho, Inc., idaho Falls. 
dryout in a heated ribbed vertical annu- 
lus with a 2, WSH, an ECS. pete: — from test 


— soma 

K. Larson, J nderson, ona K G. Condie. Dec 
90, S07 EGG- EAST 9849 
Contract AC07-761D01570 
Sponsored by Department of Energy, Washington, DC. 


Experiments designed to investigate surface dryout in 
a heated, ribbed annulus test section simulating one of 
the annular coolant channels of a Savannah River 
Plant production reactor Mark 22 fuel assembly have 
been conducted at the Idaho National Engineering 
Laboratory. The inner surface of the annulus was con- 
structed of aluminum and was electrically heated to 
provide an axial cosine power profile and a flat azi- 

power shape. Data presented in this report are 
from the ECS-2, WSR, and ECS-2cE series of tests. 
These experiments were conducted to examine the 
onset of wall thermal excursion for a range of flow, 
inlet fluid temperature, and annulus outlet pressure. 
Hydraulic boundary conditions on the test section rep- 
resent flowrates (0.1--1.4 1/s), inlet fluid temperatures 
(293--345 K), and outlet pressures (-18--139.7 cm of 
water relative to the bottom of the heated length (61-- 
200 cm of water relative to the bottom of the lower 
plenum)) expected to occur during the Emergency 
Coolant System (ECS) phase of postulated Loss-of- 

tt Accident in a production reactor. The onset of 
thermal excursion based on the present data is con- 
sistent with data gathered in test rigs with flat axial 
power profiles. The data indicate that wall dryout is pri- 
marily a function of liquid superficial velocity. Air en- 
trainment rate was observed to be a strong function of 
the boundary conditions (primarily flowrate and liquid 
temperature), but had a minor effect on the power at 
the onset of thermal excursion for the range of condi- 
tions examined. 14 refs., 33 figs., 13 tabs. 
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MELCOR simulation of long-term station blackout 

at Peach Bottom. 

I. K. Madni. 1990, 33p BNL-NUREG-44993, CONF- 

9010185-18 

Contract AC02-76CH00016 

Water reactor safety information meeti 

ersburg, MD (USA), 22-24 Oct 1990. 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This paper presents the results from MELCOR (Ver- 
sion 1.8BC) calculations of the Term Station 
Blackout Accident Sequence, with failure to ‘es- 
surize the reactor vessel, at the Peach Bottom ( 
Monk 9 paar, Oot cee comparisons with Source 

Package (STCP) calculations of the same 
nen This sequence assumes that batteries are 
available for six hours following loss of all power to the 
plant. Following battery failure, the reactor coolant 
system (RCS) inventory is boiled off through the relief 
valves by continued decay heat generation. This leads 
to core uncovery, heatup, clad oxidation, core degra- 
dation, relocation, and, eventually, vessel failure at 
high pressure. STCP tee calculated the transient out 
to 13.5 hours after core uncovery. The results include 
the timing of key events, pressure and temperature re- 
sponse in the reactor vessel and containment, hydro- 
gen production, and the release of source terms to the 
environment. 12 refs., 23 figs., 3 tabs. 


(18th), Gaith- 
nsored by 
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DE91006373/GAR PC A04/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Machi: Vibration Monitoring Program at the Sa- 
vannah River Site. 

M. M. = 1990, 56p WSRC-MS-90-228, CONF- 
901272-1 

Contract ACO9-89SR18035 

1990 topical meeting on nuclear power plant and facili- 
ty maintenance, Salt Lake City, UT (USA), 15 Dec 
1990. Sponsored by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


The Reactor Maintenance’s Machinery Vibration Moni- 
toring Program (MVMP) plays an essential role in en- 
suring the safe operation of the three Production Re- 
actors at the a Savannah River Company 
(WRSC) Savannah Site (SRS). This program has 
increased ey epee availability and red mainte- 
nance cost by aang | detection and determination of 
machinery an his pi presents the Reactor 
Maintenance’s Machinery Vibration Monitoring Pro- 
dt which has been documented based on Electric 

ower Research Institute’s (EPRI) NP-5311, Utility Ma- 
chinery Monitoring Guide, and some examples of the 
successes tnat it has enjoyed. 
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DE91006428/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Predictive » aging results for cable materials in nu- 
clear er plants. 

a and R. L. Clough. Nov 90, 67p SAND- 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC 


In this report, we provide a detailed discussion of 
methodology of predicting cable degradation versus 
dose rate, temperature, and exposure time and its ap- 
plication to data obtained on a number of additional 
nuclear pow all peeing cable insulation (a hypalon, a sili- 
con rubber and two ethylenetetrafluoroethylenes) and 
jacket (a hypalon) materials. We then show that the 
predicted, low-dose-rate results for our materials are in 
excellent agreement with long-term (7 to 9 years), low 
dose-rate results recently obtained for the same mate- 
rial types actually aged under nuclear power plant con- 
ditions. Based on a combination of the modelling and 
long-term results, we find indications of reasonably 
similar degradation responses among several different 
commercial formulations for each of the following “‘ge- 
neric” materials: hypalon, ethylenetetrafiuoroethylene, 
silicone rubber and PVC. If such “generic” behavior 
can be further substantiated through modelling and 
long-term results on additional formulations, predic- 
tions of cable life for other commercial materials of the 
same generic types would be | tyme | facilitated. Final- 

ly, to aid utiles in t in their cable life extension decisions, 
we utilize our modelling results to generate lifetime 
—- curves for the materials modelled to data. 
hese curves plot expected material lifetime versus 


dose rate and temperature down to the levels of inter- 
pn ag nuclear power plant aging. 18 refs., 30 figs., 3 


129,460 


DE91006772/GAR PC A03/MF A01 
i i NM. 


au M. Ball, J. J. Madaras, F. R 
, and E. J. Parma. 1991, “10p SAN 
CON "-910116-18 
Contract i 5 tps ne 
Symposium on space nuclear power syst oT cpenenes ty 
buquerque, NM (USA), 6-10 Jan 1991. Sponsored 
Department of Energy, Washington, DC. 
po aay vos tests on the Annular Core Research Re- 
SS confirmed that the “Three-Bean-Salad” 
control algorithm based on the P 
principle can change the power reactor 
many decades with a very fast startup rate and minimal 
overshoot. The paper describes the results of simula- 
tions and operations up to 25 MW and 87 decades per 
minute. 3 refs., 4 figs., 1 tab. 


129,461 


DE91006903/GAR PC A03/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation 

Determination of Mn(sup 56) In reactor effluent 
water. 

R. W. Perkins. 9 Nov 54, 11p HW-33723 

Contract AC06-76RL01830 


Portions of this come | are illegible in microfiche 
products. 


The isotope Mn(sup 56) is the major short half-life con- 
stituent of reactor effluent water. It has half-life of 2.59 
hours and decays by emission of a 2.86 mev maximum 
beta to stable Fe(sup 56). This report describes a rapid 
method for the quantitative determination of Mn(sup 
56) in a radiochemically pure form for use as a routine 
control procedure. A carrier: ipitati 

has been dev 


i ++) carrier to 

the the sample followed by oxidation to MnO(sub 4), re- 
radioactive cations by stirring with Dowex 50 

tion as MnO(sub 2)(center 

oe pane gored dot)xH(sub 


cations resin, 

5 ts anied ood 2)0. othe. 
ured by beta cooune A Ncdhamenien and self-water 
and self-scatter curve for Mn(sup 56)O(sub 2)(center 
dot)xH(sub 2)O was prepared by using a Mn(sup 56) 
spike prepared from reactor effluent water. For sam- 
ples of interest a correction for self-absorption and 
self-scatter will be unnecessary. 2 refs., 2 figs., 3 tabs. 


129,462 

DE91006909/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Methods for evaluation and comparison of display 


indicators. 
M. A. Azarm, F. Hsu, and W. E. Vesely. 1991, 16p 
BNUNUREG-45503, CONF-910213-17 

Contract AC02-76CH00016 


Probabilistic safety assessment and management, 
Beverly Hills, CA (USA), 4-7 Feb 1991. Sponsored by 
Department of Energy, Washington, DC 


This paper summarizes a procedure and associated 


cator (RBPI) project under the auspices 

clear Regulatory Commission (NRC) for the Office of 
Research ode The recommended procedure and 

associated methodologies have been utilized to evalu- 

ate the capabilities of four candidate system unavail- 

ability indicators presently under study by NRC/Res. 
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DE91006976/GAR PC A03/MF A01 
General Electric Co., San Jose, CA. Boiling Water Re- 
actor Systems Dept. 





ABWR Design Verification 
St cee Coe: % seonbuptember 30 


J. N. Fox. Oct 90, 30p GEFR-00881 
Contract ACO03-86SF16563 
Sponsored by Department of Energy, Washington, DC. 


The ABWR Design Verification Program is aimed at re- 
storing confidence in fan 3 US tae process 
demonstrating its yy Ba obtaining USNR 
preapproval of GE’s ABWR Standard Plant. The pur- 
pose of this work is to achieve full NRC —— of the 
ABWR through the award of an NRC Sta on design 
approval (FDA) and design certification ‘oach 
is to (1) establish a licensing basis with het NRC Staff 
for the ABWR, (2) prepare and submit, for NRC a 
review, an SSAR to obtain an FDA, and (3) partici 

in a rulemaking ocess to obtai tain certification of the 
ABWR design is program was initiated August 27, 
1986. This report, the fourth annual progress report, 
summarizes progress on this program from October 1, 
1989 through September 30, 1990. 9 refs., 5 tabs. 


129,464 
DE91007144/GAR 
Argonne National Lab., IL. 
Formal system 


PC A03/MF A01 


ions: A case study of 
three diverse 


tations. 
G. H. Chisholm, B. T. Smith, and A. S. Wojcik. Dec 
90, 44p ANL-90/43 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


The only effective way to raise the confidence level of 
a program significantly is to give a convincing proof of 
its correctness. But one should not first make the pro- 
gram and then prove its correctness, because then the 
requirement of providing the 4 a would only increase 
the poor programmer's burden. On the contrary: the 
programmer should let correctness proof and program 
grow hand in hand. 21 refs., 15 figs. 


129,465 

DE91007237/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Benchmarking the RELAP5/MOD2.5_r-(Theta) 
model of an SRS reactor to the 1989 L-Reactor 
tests. 

J. S. Bollinger, and C. B. Davis. 1990, 28p WSRC- 
MS-90-203, CONF-9009219-6 

Contract ACO9-89SR18035 

1990 joint RELAP5 and TRAC-BWAR international user 
seminar, Chicago, IL (USA), 17-21 Sep 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Benchmarking calculations utilizing RELAP5/MOD2.5 
with a detailed multi-dimensional r-(theta) model of the 
SRS L-Reactor will be presented. This benchmarking 
effort has provided much insight into the two-compo- 
nent two-phase behavior of the reactor under isother- 
mal conditions with large quantities of air ingested 
from the moderator tank to the external loops. Initial 
benchmarking results have illuminated several model 
weaknesses which will discussed in conjunction 
with proposed modeling changes. The benchmarking 
work is bein formed to provide a fully qualified 
RELAPS5 model for use in computing the system re- 
nt ang to a double ended large break LOCA. 5 refs., 
14 figs. 


129,466 

DE91007239/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Air ingestion into the external loops of a Savannah 
River Site reactor during a postulated LOCA. 

G. A. Taylor, and J. S. oe 1990, 22p WSRC- 
MS-90-204, CONF-9009219 

Contract ACO9-89SR18035 

1990 joint RELAP5S and TRAC-BWR international user 
seminar, Chicago, IL (USA), 17-21 Sep 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The outlets to the external loops of a Savannah River 
Site reactor become exposed to air as the moderator 
tank drains during a postulated LOCA. When this hap- 
pens the behavior of the pumps is adversely affected 
as is the flow through the core. The problems encoun- 
tered in the simulation are those of the non-condensa- 
ble gas being pulled through a free surface into the 
loops and the behavior of the pumps with the two- 
phase mixture. This paper presents the results of a 
LOCA simulation, the attempts made to model the air 
flow into the loops, and the modeling of the pump 
under two-phase conditions. 3 refs., 6 figs., 1 tab. 
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129,467 
DE91744370/GAR 
ENEA, Rome (italy). 
SEPI: A 


cle 


PC A03/MF A01 
approach to nuclear fuel 


Ce aeatong 


. Carotenuto, and 
ETDE- -IT- 90-90, CONF-900418-16 


= design and Pind nn 

(France), 23-27 Apr 1990, Paper presented at the 
international conference on the physics of reactors: 
Operation, design and computation (Marseilles, 23-26 
Apr 1990). 

U.S. Sales Only. 


This paper described an expert system developed 
collect the engineering know-how Nay Ea TT ENEA 
(Italian Commission for Alternative E: ces) on 
nuclear fuel cycle plant design. Tis eecten, called 
SEPI, is to be used to preserve the know-how devel- 
oped in the field, to assist designers during selection, 
evaluation and dimensioning tasks and to prepare 
nena courses for designers. It attemps to reproduce 
the normal way of ‘reasoning’ and acting of the design- 
er while he is carrying out his work. From an abstract 
point of view, the design process consists in the opti- 
mization of a function with different constraints: cost, 
profit, service quality, etc. The design process is car- 
ried out in several steps, within each one of which the 
appropriate equations are solved. 


129,468 

DE91744407/GAR PC A03/MF A01 
ENEA, Casaccia (italy). Centro Ricerche Energia. 
Direct contact condensation of steam on sub- 


cooled water. 

G. P. Celata. 1990, 39p ETDE-IT-90-87, CONF- 
9005311-1 

Phase-interface nomena in multiphase flow inter- 
national seminar, Dubrovnik (Yugoslavia), 14 May 
1990, Jan: oll gg omar at phase-interface phenomena 

in multip! flow international seminar (Dubrovnik, 
14-18 May 1990). 

U.S. Sales Only. 


Direct contact heat exchangers have several draw- 
backs: if the two fluid streams are not immiscible, 
stream contamination may occur (this could be ex- 
tremely expensive if later purification is necessary); 
flow trajectories are not well defined and descriptive 
laws are not sufficiently well known thus making equip- 
ment design difficult; the cost of the direct contactor 
could be very high for high operating pressures; fouling 
and erosion phenomena may occur; injection of 
vapour bubbles into subcooled liquids may lead to a 
violent collapse of the bubbles, with relevant vibra- 
tions; a further cooling loop to lower the temperature of 
the fluid collected in the hot well may be on 
From the viewpoint of nuclear reactor safety analysis. 

the typical reference situation could be the refill stage 
after a loss-of-coolant accident (LOCA) in a LW 
whereby the emergency cooling water (in a subcooled 
condition) comes into direct contact with the steam fill- 
ing up the pressure vessel (in a saturated or super- 
heated condition) and generated in the overhead core. 
The liquid phase may be stratified, jet or spray flow 
(direct contactors for condensation and emergency 
core cooling systems in LWRs). The aim of the paper is 
to briefly summarize the scientific literature on funda- 
mental of direct contact condensation of 
steam on water in stratified flow, on liquid jets and on 
liquid sprays which are the typical investigated situa- 
tions to obtain information about the dynamics of the 
process in terms of steam condensation rate and con- 
densation efficiency. Experimental and theoretical 
works performed at the Heat Transfer Lab. 
oO00000NRM 0100265 4500 
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DE91744421/GAR PC A02/MF A0O1 

et Bologna (Italy). Dipt. Reattori Veloci. 
1o-dimensional, fluid and excitation level effects 

quudiicishie Wilgnine st eresmahees LMR core. 

M. Forni, M. Indirli, and A. Martelli. Jun 90, 10p 

ETDE-IT-90-104 

1990 re vessels and piping conference, Nash- 

ville, TN (USA), 17-21 Jun 1990, Paper presented at 

1990 pressure vessel and piping conference (Nash- 

ville, 17-21 Jun 1990). 

U.S. Sales Only. ee of this document are illegible 

in microfiche products. 


This paper presents the main results of a numerical 
study, performed to evaluate the effects of excitation 
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DE91744422/GAR 
\stituto Sperimentale Modelli e Strutture S.p.A., Berga- 


mo (Italy). 

work in Italy on seismic isolation: 
Program activities and some first results. 
G. Bonacina, M. Torda, G. C. Giuliani, M. Forni, and 
M. Martelli. 1990, 26p ETDE-IT-90-105, CONF- 
910617-22 
International on ials and 
components for engines (4th), (Sweden), 
10-12 Jun 1991, Paper presented at 


pressure 
1e00), and piping conference (Nashville, 17-21 Jun 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper explains the reasons for which the work on 


Oe ee en Seeecen on 
velopment of qualification procedures for seismic iso- 
lation of industrial plants, including the innovative nu- 
clear reactors. Furthermore, the paper provides infor- 
mation of the efforts which have been undertaken in 
Italy to promote and coordinate studies on seismic iso- 
lation in the various domains of possible application. 


129,471 


NUREG/CR-2000-V9-N11/GAR 

PC A04/MF A01 
Oak Ri eg Lab., TN. Nuclear Operations 
Analysis 


Licensee Event —— (LER) Compilation for 
Month of caren 

Monthly rep 

Dec 90, rap * ORNL/NSIC-200-VOL- 9-NO-11 

Also available from Supt. of sg eee also NUREG/ 
CR-2000-V9-N10. ee luclear Regulatory 
Commission, Washington, DC. for Analysis and 
Evaluation of Operational Data. 


The report contains Licensee Event Report 
(LER) tional information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month identified 
on the cover of the ment. The LER summaries in 
the report are arranged alphabetically by facility name 
wScupaoaee aaa ee 

ty. Component, syst ——, and 
vendor indexes follow meen 
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NUREG/CR-4666/GAR 
PARAMETER, Inc., Eim Grove, WI. 
Closeout of IE Bulletin 84-02: Failures of General 
Electric Type HFA Relays in Use in Class 1E Safety 
Technical rept. 24 Mar 88-29 Oct 90. 

W. J. F R. S. Dean, and A. Hennick. Jan 91, 55p 
PARAME =R/IE-163 


clear Ri tory 
of Nuclear Reactor Regulation. 
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Documentation is provided in the report to close IE 
Bulletin 84-02 regarding the failure of General Electric 
— HFA relays in Class 1E safety ems. The relay 
es were due to aging of coil wire insulation and 
nylon or Lexan spools under certain environmental 
conditions. The bulletin was issued to nuclear power 
reactor licensees and holders of construction permits 
to provide assurance that the manufacturer’s recom- 
mendations for corrective actions would be imple- 
mented. The bulletin required four specific actions, 
plus a review of the al concerns of the bulletin 
even lh some facilities had different relays from 
those of bulletin concern. Evaluation of utility re- 
, NRC/Ri inspection reports, and region- 
calls has resulted in bulletin closeout of 
116 of the 118 facilities to which the bulletin was 
issued for action 


NUREG/CR-5531/GAR PC A08/MF A01 
Sandia National Labs., Albuquerque, NM. 

MELCOR 1.8.0: A Computer Code for Nuclear Re- 
actor Severe Accident Source Term and Risk As- 
sessment Analyses. 

Technical rept. 

R. M. Summers, R. K. Cole, E. A. Boucheron, M. K. 
om. and S. E. Dingman. Jan 91, 172p SAND90- 


Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Systems Research. 


MELCOR is a fully integrated, engineering-level com- 

code that models the progression of severe acci- 
dents in light water reactor nuclear power plants. The 
entire spectrum of severe accident phenomena, in- 
cluding reactor coolant system and containment ther- 
mal-hydraulic response, core heatup, degradation and 
relocation, and fission product release and transport, 
is treated in MELCOR in a unified framework for both 
a water reactors and pressurized water reactors. 
MELCOR has been especially designated to facilitate 
sensitivity and uncertainty analyses. 


129,474 

NUREG-1150-V1/GAR PC A13/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Systems Research. 

Severe Accident Risks: An Assessment for Five 
U.S. Nuclear Power Plants. Final Summary Report. 
Technical +g 

Dec 90, 284; 

Also pak new from Supt. of Docs. See also Volume 2, 
NUREG-1150-V2. 


The report summarizes an assessment of the risks 
from severe accidents in five commercial nuclear 
power plants in the United States. The risks are meas- 
ured in a number of ways, including: the estimated fre- 
quencies of core damage accidents from internally ini- 
tiated accidents, and externally initiated accidents for 
two of the plants; the performance of containment 
structures under severe accident loadings; the poten- 
tial magnitude of radionuclide releases and offsite con- 
sequences of such accidents; and the overall risk (the 
product of accident frequencies and consequences). 


129,475 
NUREG-1150-V2/GAR PC A14/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Systems Research. 

Accident Risks: An Assessment for Five 
U.S. Nuclear Power Plants. Appendices A, B, and C. 
Technical rept. (Final). 
Dec 90, 313p 
Aliso available from Supt. of Docs. See also Volume 1, 
NUREG-1150-V1 


The report summarizes an assessment of the risks 
from severe accidents in five commercial nuclear 
power plants in the United States. The risks are meas- 
ured in a number of ways, including: the estimated fre- 
quencies of core damage accidents from internally ini- 
tiated accidents, and externally initiated accidents for 
two of the plants; the performance of containment 
structures under severe accident loadings; the poten- 
tial magnitude of radionuclide releases and offsite con- 
sequences of such accidents; and the overall risk (the 
product of accident frequencies and consequences). 
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NUREG-1382/GAR PC A08/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 
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Safety Evaluation Report Related to the Full-Term 
Operating License for Oyster Creek Nuclear Gen- 
erating Station. Docket No. 50-219. GPU Nuclear 
Corporation and Jersey Central Power and Light 
Company. 

Jan 91, 158p 

Also available from Supt. of Docs. 


The Safety Evaluation Report for the full-term operat- 
ing license application filed by GPU Nuclear Corpora- 
tion and Jersey Central Power and Light Company for 
the Oyster Creek Nuclear Generating Station has been 
prepared by the Office of Nuclear Reactor Regulation 
of the U.S. Nuclear Regulatory Commission. The facili- 
ty is located in Ocean County, New Jersey. The staff 
concludes that the facility can continue to be operated 
— endangering the health and safety of the 
public. 


129,477 

PB91-157099/GAR PC A20/MF A03 
Sandia National Labs., Albuquerque, NM. 

Analysis of Core Damage Frequency: Peach 
Bottom, Unit 2 External Events. 

J. A. Lambright, M. P. Bohn, S. L. Daniel, J. J. 
Johnson, and M. K. Ravindra. Dec 90, 452p 
SAND86-2084-VOL-4-REV-1-PT-3 

Also available from Supt. of Docs. See also PB90- 
230673 and PB90-230681. Also pub. as NUREG/CR- 
V4-R1-P3. Prepared in cooperation with EQE, Inc., 
San Francisco, CA., and ERCE, Inc., Albuquerque, 
NM. Sponsored by Nuclear Regulatory Commission, 
Washington, DC. Div. of Systems Research. 


The report presents the analysis of external events 
(earthquakes, fires, floods, etc.) performed for the 
Peach Bottom Atomic Power Station as part of the 
USNRC-sponsored NUREG-1150 program. A screen- 
ing analysis showed that all external events were neg- 
ligible except for fires and seismic events. Subsequent 
analysis of fires resulted in a total (mean) core damage 
frequency of 1.95E-5 per year. The seismic analysis 
resulted in a total (mean) core damage frequency of 
7.66E-5 per year using hazard curves developed by 
Lawrence Livermore National Laboratory and 3.09E-6 
per year using hazard curves developed by the Electric 
Power Research Institute. Uncertainty analyses were 
performed, and dominant components and sources of 
uncertainty were identified. 
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PB91-157107/GAR PC A99/MF A04 
Sandia National Labs., Albuquerque, NM. 

Evaluation of Severe Accident Risks: Peach 
Bottom, Unit 2. Main Report. 

A. C. Payne, R. J. Breeding, H. N. Jow, J. C. Helton, 
and L. N. Smith. Dec 90, 693p SAND-86-1309- VOL- 
4-REV-1-PT-1 

Also available from Supt. of Docs. Also pub. as 
NUREG/CR-4551-V4-R1-P1. Prepared in cooperation 
with Science Applications International Corp., Albu- 
querque, NM. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Div. of Systems Research. 


The Severe Accident Risk Reduction Program 
(SARRP) has completed a revised calculation of the 
risk to the general public from severe accidents at the 
Peach Bottom Atomic Power Station, Unit 2. The 
power plant, located in southeastern Pennsylvania, is 
operated by the Philadelphia Electric Company. The 
emphasis in the risk analysis was to determine the dis- 
tribution of risk, and to discover the uncertainties that 
account for the breadth of the distribution. Off-site risk 
initiated events both internal and external to the power 
station were assessed. 
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Evaluation of Severe Accident 
Bottom, Unit 2. Appendices. 
Technical rept. 

A. C. Payne, R. J. Breeding, H. N. Jow, J. C. Helton, 
and L. N. Smith. Dec 90, 419p SAND-86-1309-VOL- 
4-REV-1-PT-2 

Also available from Supt. of Docs. See also PB91- 
157107. Prepared in cooperation with Arizona State 
Univ., Tempe, and Science Applications International 
Corp., Albuquerque, NM. a by Nuclear Regu- 
latory Commission, Washington, DC. Div. of Systems 
Research. 


The Severe Accident Risk Reduction Program 
(SARRP) has completed a revised calculation of the 
risk to the general public from severe accidents at the 


Risks: Peach 


Peach Bottom Atomic Power Station, Unit 2. The 
power plant, located in southeastern Pennsylvania, is 
operated by the Philadelphia Electric . The 
emphasis in the risk analysis was to determine the dis- 
tribution of risk, and to discover the uncertainties that 
account for the breadth of the distribution. Off-site risk 
initiated by events both internal and external to the 
power station were assessed 
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Sandia National Labs., Albuquerque, NM. 

Evaluation of Severe Accident Risks: Grand Gulf, 

Unit 1. Main R 

T. D. Brown, R. J. Breeding, H. N. Jow, J. C. Helton, 

and S. J. Higgins. Dec 90, 287p SAND86-1309-VOL- 

6-REV-1-PT-1 

Also available from Supt. of Docs. Also pub. as 

NUREG/CR-4551-V6-R1-PT1. See also PB91- 

159814. Prepared in cooperation with Arizona State 

Univ., Tempe, and Science Applications International 

Corp., Albuquerque, NM. Sponsored gee Regu- 

latory — Washington, DC. of Systems 
esearc’ 


The Severe Accident Risk Reduction Program 
(SARRP) has completed a revised calculation of the 
risk to the — public from severe accidents at the 
Grand Gulf Nuclear Station, Unit 1. The power plant, 
located in Port Gibson, Mississippi, is operated by the 
System Energy Resources, Inc. (SERI). The emphasis 
in the risk analysis was to determine the distribution of 
risk, and to discover the uncertainties that account for 
the breadth of the distribution. Off-site risk initiated by 
events internal to the power plant was assessed. 
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DE91005145/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Parametric model for analysis of melt progression 
in U-A1 assemblies. 

|. K. Paik, S. H. Kim, M. T. Leonard, and C. N. Amos. 
15 Jun 90, 28p WSRC-MS-90-10, CONF-9010151-7 
Contract ACO09-89SR18035 

International topical meeting on the safety, status, and 
future of non-commercial reactors and irradiation facili- 
ties, Boise, ID (USA), 4 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


A computational model has been developed that cal- 
— the thermal degradation of the reactor core of 
roduction reactors at the Savannah River Site 
(SRE) ) under postulated severe accident conditions. 
This model addresses heatup and degradation of the 
U-Al fuel and Li-Al or U-metal target assemblies and 
neighboring structures. Models included are those for 
assembly heatup due to decay heat generation, mate- 
rial melting and relocation, volume expansion of fuel 
due to foaming and melt/debris accumulation in as- 
sembly bottom end-fittings. Sample results are pre- 
sented that illustrate the effect of alternative assump- 
tions regarding the temperature at which U-Al alloy 
—_ and relocates and the extent to which fuel foam- 
pe ge yg hoor couples adjacent fuel and target tubes. 5 
efs., 6 figs., 1 
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Westinghouse Savannah River Co., Aiken,SC. 
Determination of neptunium by controlied-poten- 
tial coulometry. Revision 1. 

M. K. Holland, and R. S. Dorsett. 1989, 16p DP-MS- 
88-218-Rev.1, CONF-890617-1-Rev.1 

Contract ACO9-89SR18035 

Karlsruhe international conference on analytical chem- 
istry in nuclear technology (2nd), Karisruhe (Germany, 
F.R.), 5-9 Jun 1989. Sponsored by Department of 
Energy, Washington, DC. 


The capability for reliable neptunium -- 237 measure- 
ment is important for nuclear material reprocessing 
and production. The Savannah River computer-con- 
trolled, controlled-potential coulometer has been suc- 
cessfully applied to the measurement/characterization 
of pure neptunium solutions. The definitive measure- 
ment capability achieved, is especially important be- 
cause of the lack of a neptunium primary reference 
material. The coulometer is calibrated electrically 





lfuric acid os electrolyte, and a plati- 
num stationary electrode, was automated for use as a 
second, confirmatory measurement method. Measure- 
ment reliability of 99.9% has been demonstrated. The 
significant aspects of these development efforts are 
discussed. 16 refs., 1 tab. 
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J. er Kate 108 Katz. 1000, 22 NrooToser 1 

Contract W-31109-ENG-38 

Welch Foundation conference on chemical research 
(34th), Houston, TX (USA), 22-23 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The Met Lab was set up by the war-time Manhattan 
District, US Corp of Engineers to (i) find a system using 
normal uranium in which a chain reaction would occur; 
(ii) to show that if such a chain reaction did occur, it 
would be possible to separate plutonium chemically 
from the uranium matrix and the fission products 
formed in the chain reactions; and (iii) to prepare plans 
for the large-scale production of plutonium. Chemistry 
Section C-1 of the Met Lab was assigned the responsi- 
bility for developing separation methods for plutonium 
production on the industrial scale. This report de- 
scribes some aspects of daily life in Section C-1. 
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DE$1006372/GAR PC A03/MF A014 
Westinghouse Savannah River Co., Aiken,SC. 

New insights into uranium (VI) sol-gel processing. 
C. M. King, M. C. Thompson, B. R. Buchanan, R. B. 
King, and A. R. Garber. 1990, 32p WSRC-MS-90- 
116, CONF-900407-5 

Contract ACO9-89SR18035 

Annual meeting of the American Ceramic Society 
(92nd), Dallas, TX (USA), 22-26 Apr 1990. Sponsored 
by Department of Energy, Degen: ves DC. 

Povo of this document are illegible in microfiche 
pr 


Nuclear Magnetic Resonance (NMR) investigations on 
the Oak Ridge National Laboratory process for sol-gel 
synthesis of microspherical nuclear fuel (UO(sub 2)), 
has been extremely useful in sorting out the chemical 
mechanism in the sol-gel steps. (sup 13)C, (sup 15)N, 
and (sup 1)H NMR studies on the HMTA Srneu 
nt (Hexamethylene tetramine, C(sub 6)H(sub 
12)N(sub 4)) has revealed near quantitative stability of 
this adamantane-like compound in the sol-gel process, 
contrary to its historical role as an ammonia source for 
ne from the worldwide technical literature. (sup 
7)O NMR of uranyl (UO(sub 2)(sup + +)) hydrolysis 
fragments produced in colloidal sols has revealed the 
selective formation of a uranyl trimer, ((UO(sub 2))(sub 
3)((mu)(sub 3)-O)((mu)(sub 2)-OH)(sub 3))(sup +), in- 
duced by basic hydrolysis with gelation 
agent. results will be presented to illus- 
trate that trimer condensation occurs during sol-gel 
processing leading to layered ae hydrous ura- 
nium oxides in which HMTAH(sup +) is occluded as 
an “intercalation” cation. Subsequent sol-gel process- 
ing of microspheres by ammonia — results in in- 
situ exchange and formation of a layered hydrous am- 
monium uranate with a proposed structural formula of 
(NH(sub 4))(sub 2) (Otsu 2))(sub 8) O(sub 4) 
(OH)(sub 10)) (center dot) 8H(sub 2)O. This compound 
is the precursor to sintered UO(sub 2) ceramic fuel. 23 
refs., 10 figs. 
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Solubility of h o— in plutonium in the tempera- 
on — 47 5 centigrade. 
esis 
T. An “ S001, 127p RFP-4456 
Contracts AC34-90DP62349, ACO4-76DP03533 
Sponsored by Department of Energy, Washington, DC. 


The solubility of hydrogen (H) in plutonium metal (Pu) 
was measured in the temperature range of 475 to 
825(degree)C for unalloyed Pu (UA) and in the temper- 


ature range of 475 to 625( )C for Pu containing 
two-weight-percent gallium . For TWP metal, in 
the temperature range 476 to 600(degree)C, the satu 
rated solution has a maximum ——- 
ration (H/Pu Semen Gab tee ee 
formation (( lian. the phase f(s))) is (-0.128 A = 
minus) 0.0123) Keal/mol phase boundary of 
solid solution in equilibriu 
(PuH(sub 2)) is temperature i 
perature range 475 to 625( )C, 
maximum solubility at H/Pu = 0.011. The phase 
pn lates to eheas on is ae 
+ region is temperature 
— yoy it yy oes 


B2s(dogreehc with Cena tcegeo ‘sub f 
‘ 
0014) , (s)) = (¢ 
(Geta sao Sosebieu ‘OD = 


temperature maximum hydrogen 
solubility has = 0.0674 at 825(degree)C. 52 
refs., 28 figs., 9 tabs. 
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Westinghouse Savannah River Co., Aiken,SC. 
— of tributy! phosphate on a polymeric ultra- 


ox A. "Stewart. 10 Aug 90, 420 WSRC-RP-90-1089 
Contract ACO9-89SR180: 
Sponsored by eosinatl A Energy, Washington, DC. 


The purpose of this project was to determine the ef- 
fects that tributyl ite (TBP) would have on a 
polysulfone cr ultrafilter. Aqueous simulant so- 
lutions containing TBP (100 or Due mg/L) and Ae os 
Su), » An. and NaNO(sub 3) were examined. Ri 
sults ined from simulant solutions containing 100 
mg/h TBP _— virtually identical to those obtained in 
the absence of TBP. However, a solution containing 
higher concentrations of TBP (1000 mg/L) very rapidly 
reduced the permeate flow rate to nearly zero. Chemi- 
cal cleaning was successful in restoring initial flow 
= Permeate flux was plotted as a function of trans- 
pressure for clean water before and after 
the the filter had been exposed to TBP. Also, the axial 
pressure drop was plotted as a function of the Reyn- 
olds numbers. Linear correlation of these data sug- 
ited that the filter did not swell or become distorted. 
herefore, it was concluded that TBP does not have a 
Poe tab effect on this polysulfone ultrafilter. 6 refs., 
S., ; 
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DE91006612/GAR PC A03/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. 

Chloride anion exchange coprocessing for recov- 
ery of oe eee 
A. C. Muscatello, and M. E. Killion. 7 Dec 90, 29p 


filtrate. 
RFP-4325 
Contract AC34-90DP62349 
Sponsored by Department of Energy, Washington, DC. 


Continuing studies of plutonium recovery from direct 
oxide reduction (DOR) and poe ayer haf pyro- 
chemical process residues show 
exchange coprocessing is useful and effective. Copro- 
cessing utilizes DOR residue salt as a reagent to 
supply the bulk of chloride ion needed for the chloride 
anion exchai process and to ry pe ER residue 
salt solubility. ER n residue salt and ER scrapeout can 
be successfully treated, either alone or together, using 
coprocessing. In addition, chloride anion uchanaes a at 
2.0M acidity results in improved process performance 
by greatly reducing  dispr tion = of 
plutonium(IV), eliminating restrictions on oxidation time 
compared to operation at 1.0M acidity. Laboratory- 
scale experiments show that below-discard effluent 
plutonium losses are obtained. Resin capacity was 30 
apr or greater. Furthermore, it is feasible to per- 
loride anion exchange recovery of 
pre filtrate resulting from Precipitation tion of dicesium 
hexachloroplutonate (Cs(sub 2)PuCi(sub 6), an oxi- 
dant salt to be used in the molten salt extraction proc- 
ess) and integration of its nemeen with recovery of 
DOR salts. 10 refs., 9 figs., 10 tabs. 
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THIEF, Version 1.0: An interactive simulation of nu- 
clear materials safeguards and security. 

W. D. Stanbro, and P. W. Henriksen. Feb 91, 28p 
LA-11981-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This is a users manual for the prototype of THIEF: an 
interactive simulation of safeguards and security at a 
nuclear facility. The program puts the user in the posi- 
tion of an insider trying to steal special nuclear material 
from a facility. The program runs on IBM PC compati- 
ble microco’ + er with a minimum of 640K of RAM, 
an EGA or VGA ape card, and preferably a color 
monitor. 5 figs., 6 tab: 
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ENEA, Trisaia (Italy). Dipt. Ciclo del Combustibile. 
Rack removal system as a new design feature 
adopted to facilitate decommissioning of reprocess- 
ing plants: Decontamination and remote disman- 
tling tests in the ITREC pilot plant. 

T. Candelieri, A. Gerardi, and G. Soffietto. Oct 89, 
25p ETDE-IT-90-89, CONF-891077-2 

International conference on decommissioning of nu- 
clear installations (89th), Brussels (Belgium), 24-27 
Oct 1989, Paper presented at the 89th international 
conference on the decomissioning of nuclear installa- 
tions (Bruxelles, 24-27 Oct 1989). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The scope of this research was to evaluate the advan- 
tages of a rack removal system for the dismantling of 
reprocessing installations, i.e., to verify experimentally 
the possibility of the decontamination of any particular 
module and the capability of the remote dismantling of 
components installed in the mobile rack. In particular, 
the main objective was to develop remotely operated 
equipment for the dismantling of centrifugal contac- 
tors. The equipment’s decontamination, which repre- 
sents the most important preliminary phase of the de- 
commissioning operation, allowed the obtaining of low 
levels of radioactivity. A supporting program was per- 
formed in order to define data for the design of the 
remote dismantling machine. On the basis of techno- 
logical cold test results, the dismantling machine’s 
construction was optimized. Positive results obtained 
during the hot dismantling operations attested to the 
effectiveness of the rack removal system as an original 
design which provides an easier decommissioning of 
reprocessing plants. 
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PB91-158733 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Metallurgy Div. 
Corrosion Behavior of Zirconium Alloy Nuclear 
Fuel Cladding. 
Final rept. 
A. C. Fraker, and J. Harris. 1990, 8p 
Sponsored by Nuclear Regulatory Commission, Wash- 
pe DC. Office of Nuclear Material Safety and Safe- 
uards. 
ub. in Materials Research Society Symposium Pro- 
ceedings, v176 p549-556 1990. 


Zircaloy-2 and -4 are used as nuclear fuel cladding. 
Both alloys are more than ninety-eight percent zirconi- 
um and are corrosion resistant to various media. Elec- 
trochemical measurements using polarization tech- 
niques have been made on these alloys in aqueous 
media with a pH of 8.5 and varying ionic concentration 
(1X and 10X) at temperatures of 22C and 95C. Results 
showed that under the test conditions of the study 
these alloys passivated and had negligible corrosion 
rates, but there were some variations in passivation 
due to surface preparation and some crevice corrosion 
was observed. Data are presented and discussed in 
terms of passivity, breakdown potential and suscepti- 
bility to localized corrosion. 
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Estimation of fracture toughness of cast stainiess 
steels in LWR systems. 

O. K. Chopra. Oct 90, 54p CONF-9010185-21 
Contract W-31109-ENG-38 

Water reactor safety information meeting (18th), Gaith- 
ersburg, MD (USA), 22-24 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


A procedure and correlations are presented for pre- 
dicting fracture toughness J-R curves and impact 
strength of aged cast stainless steels from known ma- 
terial information. The “saturation” fracture toughness 
of a specific cast stainless steel, i.e., the minimum frac- 
ture toughness that would ever be achieved for the 
material after long-term service, is estimated from the 
degree of embrittlement at saturation. Degree of em- 
brittlement is characterized in terms of room-tempera- 
ture Charpy-impact energy. The variation of the impact 
energy at saturation for different materials is described 
in terms of a material parameter (Phi), which is deter- 
mined from the chemical composition and ferrite mor- 
phology. The fracture toughness J-R curve for the ma- 
terial is then obtained from correlations between room- 
temperature Charpy-impact energy and fracture tough- 
ness. Fracture toughness as a function of time and 
temperature of reactor service is estimated from the 
kinetics of embrittlement, which is determined from the 
chemical composition. Examples for estimating impact 
strength and fracture toughness of cast stainless steel 
components during reactor service are described. A 
common “lower-bound” J-R curve for cast stainless 
steels with unknown chemical composition is also de- 
fined. 15 refs., 19 figs., 3 tabs. 
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Oak Ridge National Lab., TN. 
Effects of irradiation on crack-arrest toughness of 
two high-copper welds. 

S. K. Iskander, W. R. Corwin, and R. K. Nanstad. 
1990, 54p CONF-900623-25 

Contract ACO5-840R21400 

International symposium on effects of radiation on ma- 
terials (15th), Nashville, TN (USA), 17-22 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


The objective of this study is to determine the effect of 
neutron irradiation on the shift and shape of the lower- 
bound curve to crack-arrest data. Two submerged-arc 
welds with copper contents of 0.23 and 0.31 wt % 
were commercially fabricated in 220-mm-thick plate. 
Crack-arrest specimens fabricated from these welds 
were irradiated at a nominal temperature of 
288(degree)C to an average fluence of 1.9 (times) 
10(sup 19) neutrons/cm(sup 2) (>1 MeV). A prelimi- 
nary evaluation of the results shows that the neutron- 
irradiation induced crack-arrest toughness tempera- 
ture shift is about the same as the Charpy V-notch 
impact temperature shift at the 41-J energy level. The 
shape of the lower-bound curves, (for the range of test 
temperatures covered), compared to those of the 
ASME K(sub la)-curve did not seem to have been al- 
tered by irradiation. 10 refs., 9 figs., 7 tabs. 
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Woods Hole Oceanographic Institution, MA. 
Recruitment of Encrusting Benthic Invertebrates 
in Boundary-Layer Flows: A Deep-Water Experi- 
ment on Cross Seamount. 

Technical rept. 

L. S. Mullineaux, and C. A. Butman. 1990, 16p Rept 
no. WHOI-CONTRI-6953 

Contracts N00014-87-K-0007, N00014-89-J-1112 
omy — and Oceanography, v35 n2 p409- 
423, 1 L 


A 48-d field experiment on recruitment of metazoan 
larvae and other foraminiferal propagules of deep- 
water, encrusting invertebrates was conducted on the 


summit of Cross Seamount (central North Pacific, 410- 
m depth). Experimental substrata were circular flat 
plates with differing thicknesses and surface charac- 
teristics, designed so that larval responses to the plate 
boundary-layer flow could be evaluated relative to 
other factors, such as substratum composition and 
texture. Flume studies indicated that rectangular 
plates with thin edges (1.5 mm) develop a boundary 
layer that thickens gradually downstream from the up- 
stream edge, while plates with thick edges (10.0mm) 
develop a separation eddy extending 2-3 cm down- 
stream from the leading edge. Dissolution patterns of 
alabaster disks deployed on the seamount indicated 
that similar flow patterns developed over plates at the 
field site. Recruitment of organisms (mostly benthic 
foraminifers) onto the thin plates was significantly 
lower near the edges than near the centers of the 
plates. Recruits on the thick plates were most abun- 
dant 2-3 cm in from the s where the attachment 
point of the separation eddy was expected to occur 
most frequently. These results suggest that larval set- 
tlement may be a function of very small-scale vari- 
ations in the boundary-layer flow, reflecting, for exam- 
ple, larval supply to the plate, larval retention on the 
plate surface, and active larval responses to the flow 
regime over the plates. Several taxa recruited exclu- 
sively onto thick plates covered with finely powdered 
ferromanganese crust, suggesting active selection for 
substratum composition or texture. Reprints. (EDC) 
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Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Techniques for Studying the Physical Effects of 
Commercial Navigation Traffic on Aquatic Habi- 
tats. 


Final rept. 
N. G. Bhowmik, A. C. Miller, and B. S. Payne. Nov 
90, 133p Rept no. WES/TR/EL-90-10 


The physical effects of commercial navigation traffic 
that can be studied in the field include: (a) resuspen- 
sion and lateral transport of sediment; (b) sedimenta- 
tion rates at specific habitats; (c) scour and disruption 
of substrates caused by tow passage; (d) altered ve- 
locity pe emo including increased turbulence and re- 
versal of flows; (e) pressure fluctuations, shear force, 
wave heights, wave wash, and drawdown; (f) changes 
in water quality parameters; and ® wave generation. 
Studies on the physical effects of commercial traffic 
should be designed to obtain background data and 
physical effects data as a vessel . Background 
data collection should include ambient velocity and 
sediment concentration at the site for low, medium, 
and high flow conditions; hydraulic, hydrologic, and 
morphometric characteristics of the site; historical 
characteristics of the site including sedimentation pat- 
terns; wind and wave characteristics; bed and bank 
material characteristics; basic water quality param- 
eters and other site-specific characteristics such as 
presence or absence of side channels, backwaters, or 
tributaries. Information collected as a vessel passes 
should include several parameters. Keywords: Naviga- 
tion, Commerce, Sediment transport, Habitats, Aquatic 
biology, Waves, Water quality, Waterways. (EMK) 
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Hawaii Inst. of Marine Biology, Honolulu. 

Species Profiles: Life Histories and Environmental 
Requirements of Coastal Vertebrates and Inverte- 
brates Pacific Ocean Region. Report 3. Amphidro- 
mous Macrofauna of Hawaiian Island Streams. 

R. A. Kinzie. Aug 90, 34p 


This species profile summarizes information on a 
group of amphidromous Gobioid fishes (Electris sand- 
wicensis, Stenogobius genivittatus, Awaous stamin- 
eous, Sicyopterus stimpsoni, and Lentipes concolor), 
crustacea (Atyoida bisulcata, Macrobranchium grandi- 
manus, and Marcobranchium lar), and Mollusca (Neri- 
tina spp. and Clithon spp.) that, while taxonomically 
unrelated, share a common life history pattern and 
similar environmental conditions for their survival. The 
term ‘amphidromous’ describes organisms that mi- 
grate to and from the sea but no specifically for repro- 
ductive purposes. Amphidromous fishes and inverte- 
brates occur on continents and oceanic islands in both 
tropical and warm temperate regions. They occur in 
lotic freshwater systems flowing into the marine envi- 
ronment. This profile concentrates on S OCCUr- 
ring in the Hawaiian Islands, one of the few regions 
where this fauna has been studied. It summarizes in- 





formation on the taxonomy, morphol life history, 
and environmental ememene of ‘een Key. 
words: Fishes, Crustacea, Mollusca, Genoresane 
Hawaii, Morphology, Taxonomy. (EMK) 
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7 Feb 90, 24) E/ER/60354-5 
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The goal of the Fall Removal Experiment 1987 was to 
determine the processes affecting the dependent and 
fate of low salinity coastal water ay he of | ma- 
terial therein during fall when winds are mainly south-to 
westward. Five zooplankton taxa, Acartia tonsa, (A. 
tonsa) Paracalanus species (sp), Temora turbinata (T. 
turbinata), Oncaea sp, and Sagitta enflata were exam- 
ined. Data on the distribution of all five taxa were pre- 
sented, and distribution over time was also studied. 
The abundance of A. tonsa decreased tenfold over the 
13 day sampling period, Paracalanus varied twofold 
and T. Turbinata showed little variability. The A. tonsa 
decrease was postulated to result from food abun- 
dance or predation, although the possible role of size 
distribution, water displacement and chlorophyll distri- 
bution will be examined in the future. A possible role of 
turbulence in zooplankton abundance is being exam- 
ined. 8 refs., 5 figs. 


Dynamic Oceanography 


129,500 

AD-A229 479/1/GAR PC A03/MF A01 
Pacific Missile Test Center, Point Mugu, CA. 

Tidal and Lunar Data for Point Mugu, San Nicholas 
island, and the Barking Sands Area During 1991. 
Technical publication. 

C. Fisk. 31 Dec 90, 36p Rept no. PMTC-TP-000052 


Basic lunar and tidal data for Point Mugu, San Nicolas 
Island and the Barking Sands Area during 1990 are 
provided. The data presented are (1) Tidal data, (2) 
times of moonrise and moonset, (3) times of lunar 
phases, and (4) times of sunrise and sunset. Key- 
words: Tides/tables/data; Ocean tides; Moon/phase; 
—_—C California; Hawaii; Launching sites. 


129,501 
AD-A229 755/4/GAR PC A05/MF A01 
— Univ., Lincoin. Dept. of Electrical Engineer- 


ing. 
Scattering and Depolarization by Rough Sea Uni- 
fied Full Wave Approach. 

Final rept. 

E. Bahar. 30 Nov 90, 87p 

Contract N00014-87-K-0177 


Some of the research results are: (1) Computer simula- 
tion of synthetic aperture radar polarimetric images or 
rough sea with swell were obtained for an individual 
resolution cell. (2) Two separate approaches were de- 
veloped to account for multiple scatter from rough sur- 
faces. (3) In the high frequency limit shadowing is ac- 
counted for by —s the angie of incidence and 
scatter to less than deg. This is self-shadow. (4) 
Non Gaussian probability density functions are consid- 
ered. These are based on the gamma functions of 
order K. (5) To determine rough surface cross sec- 
tions, Gaussian and non Gaussian spectral density 
functions have been considered. (6) The medium 
below the rough interface is characterized by complex 

ittivity and permeability so that conduction cur- 
rents and displacement currents are accounted for. (7) 
Random rough surfaces are characterized by 4D 
Gaussian joint probability density functions. (8) At ob- 
lique angles single scatter is the principle contributor 
to the observed enhanced backscatter. Keywords: 
Electromagnetic scattering/spectra; Backscattering; 
Electromagnetic wave propagations; Spectral energy 
distribution; Polarimetry/optical images; Optical cross 
sections; Ocean surfaces/roughness; Perturbation 
theory; Computerized simulation. (mm) 


129,502 


AD-A229 818/0 Not available NTIS 
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Naval Oceanographic and Atmospheric Research 
Lab., Gindiea, Seten Samos MS. 
at a Using Mathematical 


Morphology (Abetact 
M. oe 1990, 2p Rept no. 


SA no 

Vailability: Nav: raphic and Atmospheric 
Research Lab., Ocean Sciences Directorate, Stennis 
Space Center, "MS 39529-5004. No copies furnished 
by DTIC/NTIS. 


IR satellite images are used extensively to study ocean 

dynamics; their synoptic coverage complements tradi- 
inographic measurements. Data interpreta- 

tion is oumainaind by cloud cover and the features’ 


and fi objects si 
needed to find Gulf Stream rings in 
images and compari of the results with those from 
both human and other automated techniques 
are shown. Processing consists of inverting the image, 
applying _— and closing to separate very hot ob- 

generally land, the Gulf Stream, and some 
clouds) from the rest of the image and to remove them, 
and applying opening and poereey or the result to sepa- 
rate remaining hot objects from the background (usual- 
ly cold water), which is also removed. In opening and 
Closing, objects are defined by minimum size and in- 
tensity threshold criteria. The latter criterion varies lo- 
cally in the image. The structure element, a pattern of 
pixels whose properties are those sought in the i p= 
is a uniform intensity 3 x 3 pixel array. Opening and 
closing involves alternately considering whether the 
entire structure element fits under the image’s intensity 
surface when the structure element is centered on a 
particular pixel, and whether and part of the structure 
element fits under the intensity surface. Keywords: 
Oceanographic data; Artificial intelligence; Mathemati- 
cal models/morphology; Ocean currents/models; In- 
frared images; Image processing. (mm) 


129,503 

Nec Gcettoic and 
java anographic and A 
Lab., Stennis oe! Center, MS. 
Process Studies of the Compiex Mesoscale Circu- 
lation Observed in the Western Mediterranean 


Sea. 
G. Heburn. 1990, 1p Rept no. NOARL-AB-91-323- 
002 


Availability: NOARL, Stennis Space Center, MS 
39529-5004. No copies furnished by DTIC/NTIS. 


Satellite observations of the Mediterranean Sea reveal 
complex circulation patterns which are time-depend- 
ent. This is in contrast to the simple idealized flow pat- 
terns presented in historical studies based on limited in 
situ observations. These pre-satellite studies were 
based on collections of data which were not synoptic 
in time nor space. A series of process studies using a 
hierarchy of numerical ocean models has been under- 
taken in an attempt to elucidate the dynamics control- 
ling the observed circulation. The numerical models 
used are variations of a multilayered primitive equa- 
tions model. The simplest version is a one-active layer, 
reduced gravity model forced by winds, inflow/outflow 
mass flux and/or density variations. The results from 
this version yield flow patterns which are qualitatively 
similar to the historical representations, but do not help 
to understand the tirne-dependent mesoscale variabili- 
ty observed in the remotely-sensed data. Additional 
complexities such as multiple layers allow for baro- 
Clinic instabilities. Bottom topography, realistic non-cli- 
matic wind stress, etc. add to the realism of the numer- 
ical simulations. In most cases a combination of forc- 
ing mechanisms are required to produce a simulation 
of the observed circulation patterns. Keywords: 
currents/models; Circulation/patterns; Mathematical 
models; Acoustic data; Flux rate/water flow. (mm) 


Not available NTIS 
Research 


129,504 
N91-15626/5/GAR 
(Order as N91-15615/8/GAR, PC A08/MF 


A01) 
Johns Hopkins Univ., Laurel, MD. 
Visualizing Characteristics of Ocean Data Collect- 
ed During the Shuttle Imaging Radar-B Experi- 


ment. 

D. G. Tilley. Jan 2 10p 

In NASA, Goddard Space Flight Center, Multisource 
Data Integration in Remote Sensing p 125-134. 


Topographic measurements of sea surface elevation 
collected by the Surface Contour Radar (SCR) during 


129,506 


and moorings, the methods for data translation and 
analysis, and ite results of the comparison of current- 
meter records. 


Marine Engineering 


129,506 
AD-A229 389/2/GAR PC A03/MF A01 
oe Univ., Durham. Marine Systems Engi- 


of the Impact of Communication 
the Behavior of Muliti- 


rept. 
R. M. Turner, and D. R. Blidberg. 1 Oct 90, 39p Rept 
no. MSEL-90-08 
Contract N00014-89-J-3074 


Autonomous Underwater Vehicles Np ehte: hold great 
promise for use in ocean science and engineering, en- 
commercial endeavors, and 
. However, 


cooperative 
AUVs. We were initially concerned with ways to reduce 
the impact of the inherent present in the 
pe me = communication and ae ee 
= e developing a framework for utilizing 
an comin enupans communica- 
ton strategies to control communication While con- 
sidering the effect of noise and partial knowledge on 
communication, our attention was drawn to the inad- 
equacy of intention-based communication methods for 
our domain. Consequently, we began to look at meth- 
ods of utilizing stereotypical knowledge structures to 
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Marine Engineering 


reduce uncertainty and we have begun to look at ways 
to interpret a message's content based on the needs 
of the receiver, not the inferred intentions of the 
sender. Keywords: Multiple autonomous underwater 
havior (Rh Communication strategies, Cooperative be- 
vior 


129,507 
AD-A229 406/4/GAR PC A03/MF A01 
Coast Guard, Washington, DC. Office of Research and 


Development. 
Model Tests of inflatable Life Rafts in Breaking 


ept. 
C. L. Hervey, and D. J. Jordan. Feb 90, 35p Rept no. 
USCG-D-05-90 


Model tests were conducted to investigate the capsiz- 
ing of inflatable life rafts when struck by a breaking 
wave. The life raft models were tested with and without 
water ballast compartments. Three configurations of 
water ballast pel pied were evaluated; four rec- 
tangular ba: agen alge pep. on the bottom of 
oa Syeda ae , and a single hemispheri- 
The unballasted raft was consistently cap- 
ballasted rafts were not capsized with any 
of the three ballast configurations. Keywords: Life 
rafts, Stability, Breaking waves, Capsizing, Model test- 
ing. 


129,508 
DE$1006366/GAR PC A03/MF A014 
Argonne National Lab., IL. 

Performance and flow characteristics of MHD sea- 


water thruster. 

E. D. Doss. 1990, 17p CONF-9010293-1 

Contract W-31109-ENG-38 

Office of Naval meng ‘(Onn propulsion 
contractor's review ov Newport, Ri (USA), 15- 3 
Oct 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 

The main goal of the research is to investigate the ef- 
fects of strong magnetic fields on the electrical and 
flow fields inside MHD thrusters. The results of this 
study is i nt in the assessment of the feasibility 
of MHD seawater propulsion for the Navy. To accom- 
plish this oe et a three-dimensional fluid flow computer 
model has been developed and applied to study the 
concept of MHD seawater propulsion. The effects of 
strong magnetic fields on the current and electric fields 
inside the MHD thruster and their interaction with the 
flow fields, particularly those in the boundary layers, 
have been investigated. The results of the three-di- 
mensional computations indicate that the velocity pro- 
files are flatter over the sidewalls of the thruster walls 
in comparison to the velocity profiles over the elec- 
trode walls. These nonuniformities in the flow fields 
give rise to nonuniform distribution of the skin friction 
along the walls of the thrusters, where higher values 
are predicted over the sidewalls relative to those over 
the electrode walls. Also, a parametric study has been 
performed using the three-dimensional MHD flow 
model to analyze the performance of continuous elec- 
trode seawater thrusters under different operating pa- 
rameters. The effects of these parameters on the fluid 
flow characteristics, and on the thruster efficiency 
have been ee Those parameters include the 
magnetic field (10--20 T), thruster diameter, surface 
roughness, flow velocity, and the electric load factor. 
The results show also that the thruster performance 
improves with the stre of the magnetic field and 
thruster diameter, and efficiency decreases with 
the flow velocity and surface roughness. 


129,509 
DE$1006480/GAR PC A03/MF A01 
Argonne National Lab., IL. 

MHD ‘sea propulsion: A novel concept with 


renewed 

E. D. Doss, H. K. Geyer, and G. D. Roy. 1990, 18p 
CONF-9011119-2 

Contract W-31109-ENG-38 

JANNAF combustion meeting 7. Cheyeene, WY 
(USA), 5-9 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


This paper discusses the reasons for the national and 
international renewed interest in the concept of MHD 
seawater propulsion. The main advantages of this con- 
are presented, together with some of the techni- 
challenges that need to be overcome to achieve 
reliability, performance, and stealth. The paper dis- 
cusses in more detail some of the technical issues and 
loss mechanisms influencing the thruster performance 
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in terms of its electrical 
discussed 


eases with the wall roughness and the flow 
par hy 8 refs., 8 figs. 


PATENT-4 964 256/GAR 6 PC NO3/MF A01 
avy, 
— “ ater Towed Buidy stabilizing De Device. 
tent. 
M. J. Sullivan, D. G. Dussault, and D. Dinsmore. 
Filed 22 Jun 89, patented 23 Oct 90,4p AD-D014 
729/8, PAT-APP -7-373 539 
PAT-APPL-7-373 539. 

This curling end. poasioan f Hyper — for U.S. li- 

censing possibly, for foreign licensing. Copy of 
application available NTIS. 
This patent discloses a er device for an under- 
water towed body which includes a vertically movable 
keel inside the towed body using an electric motor. 
Major part of the imbalanced torque of the tow cable 
provides rotation of the towed body. A final correction 


plished by moving a keel weight housed inside the 

. The extension of keel weight is controlled 
by the power applied to the electric motor which is con- 
trolled from the surface ship. A sensor sends rolling 
motion information to the surface ship via the tow 
cable. (JHD) 


129,511 
PBS1-158378/GAR PC ig A01 
—— Research Council, Washington, DC. Marine 


Recetiidinauniiai ter the Interagency Ship Struc- 
= ee Fiscal 1991 Research Program. 


990, 
Contract DTCG-23-84-C-20005 

See also PB86-182474. Sponsored by Coast Guard, 
Washington, DC. Office of Research and Develop- 
ment. 


The annual report of the Marine Board’s Committee on 
Marine Structures contains its proposed research pro- 
gram for 5 fiscal years, 1990-1994, as well as descrip- 
tions of 15 recommended projects for fiscal year 1991, 
a listing of 23 active and pending projects, and a brief 
summary of 7 recently completed projects for the Ship 
re (SSC). (The SSC is a body through which the 

Coast Guard, Naval Sea Systems Command, 
Merits Administration, American Bureau of Shipping, 
and Military Sealift Command coordinate their structur- 
al integrity research on marine structures.) The pro- 
gram is designed to accommodate advanced con- 
cepts and longrange planning, as well as research on 
loads, structural response to environmental loading, 
materials, fabrication and maintenance techniques, re- 
liability, and design methods. 


129,512 

PBS1-158782 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot ————. 

Real-Time Hierarchical Planning for Multiple 
Mobile Robots. 

Final rept. 

M. Herman, and J. S. Albus. 1987, 10p 
Pub. in Proceedings of DARPA Knowledge-Based 
‘or eian io Austin, TX., December 8-10, 
1987, p22-1-22-10 


The Multipule Autonomous Underwater Vehicles 
(MAUV) project is described. The of the project is 
to have multiple underwater vehi exhibiting intelli- 
gent, autonomous, cooperative behavior. The MAUV 
control system is hierarchically structured and incorpo- 
rates sensing, world modeling, planning and execu- 
tion. The levels in the hierarchy include a mission level, 
a group level, a vehicle task level, and an elemental 
action level. Issues of realtime planning and dynamic 
replanning in unstructured environments are dis- 
cussed. 


129,513 


PB91-160259/GAR PC E05/MF E05 
Poitiers Univ. (France). Centre d’Etudes Aerodynami- 
= et Thermiques. 


des Caracteristiques 
ues Instationnaires d’une Quille La- 


terale Navire a Eltet de Surface (Ex an se eee 
oO 

Charasteriotice of a Ohip Ausiary Keel wth Sur: 

face Effect). 

Final rept. 

M. Guilbaud, and Y. bine ch foo 

Text in French; summary in Er nglish. nsored se 

rection des Reche rches, Etudes et Techniques, 

(France). Centre de Documentation de ia. 

Calculating the behavior of a ship moving ahead at 

high speed on a rolling sea is still difficult, and experi- 

mental data and validations are needed. To that end, 


tions in the free-surface a section na a 
namic tunnel. They then adapted it for use in a towing 
tank in order to validate their results, and ran calcula- 
tions using the AQUADYN a ape am for comparison 
with experimental findings. R 
ment between the two types of measurements and be- 
tween measurements and calculations. The authors 
then studied (in the tunnel) how Froude number and 
movement amplitude affect results. The installation is 
usable on any type of model if weight constraints are 
respected. The stress measurements can be used to 
— added mass, damping, and coupling coeffi- 
cients. 


129,514 


PB91-160325/GAR PC A05/MF A01 

Offshore Technology Corp., Escondido, CA. 
Development of a Generalized Onboard Response 

Monitoring System. Phase 

Final rept. 

F. W. DeBord, and B. Hennessy. May 87, 93p OTC- 

84-24, SSC-349 

Contract DTCG23-85-C-20080 

Sponsored by _ Structure Committee, Washington, 

DC., and Coast Guard, Washington, DC. 


Design tions for a oman Ship Response 
Monitor (: aM) are developed on the basis of an analy- 
ral of poenenss requirements. Issues addressed in 

the analysis of performance requirements include 
major and optional system functions, sensors and 
interfacing, packaging, displays and controls, and se- 
lection of an appropriate controller. Cost implications 
for the options reviewed are discussed and recom- 
mendations for the basic SRM are developed. It is con- 
cluded that to insure Kreg ected by operating compa- 
nies, the SRM should be designed as a angie function 
bridge instrument which can be purchased and in- 
stalled for between $30,000 and ,000. Based on 
these conclusions a design is developed and specifi- 
cations are given for the unit to be evaluated during 
Phase II of the project. The recommended design con- 
sists of standard industrial measurement and control 
hardware operating under control of software written in 
a high level language. 


129,515 


PB91-163022/GAR 
Ha of 
Cable Tech 


A. H. Driscoll. 1989, 618p 

Grant NSF-OCE86-12810 

Also available from Supt. of Docs. See also AD-A132 
513. Sponsored by National Science Foundation, 
berms _ DC., and Office of Naval Research, Ar- 
ington, 


Contents: 3 x 19 Oceanographic Wire Rope; Oceano- 
ate Electro-Mechanical Cables; High Strength 

ynthetic Fiber Ropes; Fiber Optic Telemetry i in Ocean 
Cable Systems; Rope and Cable Terminations; Wire 
Rope and E-M Cable Lubrication; Cable and Winch 
Documentation; Operational Characteristics of Ropes 
and Cables; Equipment Lowering Mechanics; Single 
Drum Winch Design. 


PC A99/MF A04 
and 


129,516 


PB91-506907/GAR 
Coast Guard, Washington, DC. 





Merchant Vessels of the United States. 

Data file. 

Dec 90, mag tape DOT/DF/MT-91/001 
PB90-501693. 

Available in 9-track ASCII character set, 1600 bpi. For 

6250 bpi, the price is T04. 


Merchant Vessels of the United States is a cata file of 
merchant and recreational vessels documented under 
the laws of the United States by the U.S. Coast Guard. 
The source for the file is the U.S. Coast Guard’s 
Marine Safety Information System (MSIS) database, a 
comprehensive system serving many Coast Guard 
marine safety operating programs. The data file of 
merchant vessels has been Spyro | prepared from 
several data tables contained in MSIS. The data has 
been used as source data for pub lication of Merchant 
Vessels of the United States. The data file consists of 
vessel particular and managing owner name, particu- 
lars such as tonnage and length, port of documenta- 
tion ( ), and authorized trade endorsements. 
Hailing port, manufacturer identification and hull identi- 
fication numbers are not contained in the data file. 
There are no foreign vessels in the file. for managing 
owners, the complete mailing address is provided. In- 
formation in the file is current as of December 28, 
1990. The data file will be updated annually. 


Marine Geophysics & Geology 


129,517 

AD-A229 677/0/GAR PC A03/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Marine Physical Lab. 

Paleomagnetism of Eastern Nazca Plate Sea- 
mounts. 

Summary rept. 

J. A. Hildebrand. 1989, 13p 

Contract NO00014-87-K-0010 

Pub. in Tectonophysics, v170 p279-287 1989. 


Paleomagnetism of eastern Nazca plate seamounts 
defines Nazca and Farallon absolute plate motion 
during Cenozoic times. Magnetic and bathymetric sur- 
veys are presented for two eastern Nazca plate sea- 
mounts in Chile Basin and they are used to calculate 
paleomagnetic poles with uniform and nonuniform 
magnetic modeling. The paleopole for Piquero-2 sea- 
mount is coincident with the earth’s pole, ting a 
young seamount. The paleopole for Piquero-1 sea- 
mount indicates that the Nazca plate moved 23 deg 
northward during 0-50 ma. This is 13 deg more latitudi- 
nal motion than predicted by a Pacific hotspot refer- 
ence frame and 20 deg more motion than predicted by 
DSDP sediment and basalt paleomagnetism. Key- 
words: Seamounts amen pai Marine geology; 
Magnetic surveys; Reprints. (EDC) 


129,518 

DE91726885/GAR PC A19/MF A03 
Institut Francais du Petrole, Rueil-Maimaison. 
Analysis of parameter estimation problem in 
marine seismics. 


Thesis. 

Y. Hadjee. Jul 88, 440p IFP-36-351 
In French. 

U.S. Sales Only. 


The goal of the inverse problem is to minimize the dif- 
ference in a least squares sense between the meas- 
ured response of the earth’s subsurface excited a 
marine source with that generated by the 2-D wave 
equation and the current earth model. This thesis ad- 
dresses the problems encountered in the numerical 
implementation of the least squares method. The first 

is a geometric approach to the acoustic inversion 
of 1-D and 2-D marine seismic data. The least square 
problems is formulated as a projection on a manifold. It 
suggests ——s the numerical problems tied to 
shape of the objective function by using a non convex 
projection theory. This analysis provides an under- 
standing of the nonlinearity of this operator, which 
could be alternatively quantified from the knowledge of 
the ric invariant - the radius of curvature. In the 
1-D case, we establish theoretical results for the exist- 
ence of a global minimum in the case of simple geolog- 
ical structures. The second part deals with the Con- 
tinuation methods applied to the inversion of marine 
seismic data. The use of optimization algorithms for 
the solution of the inverse problem quickly encounters 
numerical problems tied to the non-convexity of the 
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jective function and to the existence of a multiplicity 
Stites nunen Two alternative continuation methods 
outline a strategy whereby an interpreter can invert 
tic seismic traces by a suite of elementary inver- 

sions operating on a subset of the data. 


Oceanographic Vessels, Instruments, 
& Platforms 


129,519 
AD-A229 316/5/GAR PC A02/MF A01 
Woods Hole Oceanographic Institution, MA. 

of the Arctic Remote Autonomous 


eal and KE. Prada. 26 Sep 90, 7p R 
5 ~ , 7p Rept no. 
WHOI-CONTRIB-7429 

Contract NO001 126 

tae = Proceedings of Oceans ‘90, p556-561, 24-26 


Since the initial design of the Arctic Remote Autono- 
mous Measurement Platform, several changes have 
been made to improve performance and reliability. 
Several types of telemetry have been added. In situ 
recording capacity has been a major emphasis. Devel- 
opment of a reliable optical disk based system has in- 
volved laboratory and field testing to ensure satisfac- 
tory performance in Arctic field conditions. Result of 
operational tests and field programs using both heli- 
copter and manual are reported. 
Spectral and time series data from accelerometers 
and a hydrophone are recorded internally with 
environmental sensor data. Selected data are avail- 
able to the investigator in real time either via the 
ARGOS satellite system or high speed line of sight te- 
lemetry. Keywords: Reprints. 


129,520 
AD-A229 333/0/GAR PC A03/MF A01 


Metrolaser, Irvine, CA. 

Compact Programmable Laser Doppler Velocime- 
ter for Marine Applications. 

Final rept. 

C. F. Hess. Nov 90, 38p 

Contract N00014-90-C-0105 


The purpose of this program is to research and devel- 
op a new laser Doppler velocimeter for deployment in 
the ocean. The system must be pri mable and au- 
tonomous, and must operate unattended over periods 
of six months. The system will ultimately operate in 
highly dynamic shallow water environments and must 
be capable of providing magnitude and direction of the 
velocity distribution in two directions and associated 
flow turbulence as a function of time. The system will 
be utilized to measure sediment motion and a variety 
of ocean transport phenomena in highly dynamic situa- 
tion. Keywords: Laser applications, Doppler sonar, 
Laser velocimeters, Ocean bottom. (JH) 


129,521 
N91-15447/6/GAR 
(Order as N91-15434/4/GAR, PC har +5 


Istituto di Cosmo-Geofisica, Turin (Italy). 
Met | Use of a Space-Borne SAR Imaging 
the Ocean Surface. 

B. Fiscella, P. P. Lombardini, and P. Trivero. May 90, 
8p 

In Dir, Symposium on lications of Multifrequency/ 
Multipolarization Sar in Vlew of X-Eos (X-Sar for Eos) 
Cgs p 213-220. 


The possibility of making meteorological use of a SAR 
(Synthetic Aperture Radar) imaging the ocean is dis- 
cussed. A radar beamed toward a wavy sea surface at 
oblique incidence receives an echo of intensity propor- 
tional to the amplitude of the short wavelength gravity 
wave in Bragg resonance with the radar wave. Since 
these short-gravity waves have amplitudes proportion- 
al to the local wind stress, the radar can map the spa- 
tial distribution of a surface event. SAR is endowed 
with the interesting property of a fine resolution (e.g., 
40 m by 40 m) of the surface virtually independent of 
range. As a consequence of this combination of ele- 

of the spacecraft, the 


of the spatial distribution of the surface wind in the 
viewed region. 


129,524 


Physical & Chemical Oceanography 


129,522 
PAT-APPL-7-493 190/GAR 
National Aeronautics and 


A system for measuring ocean surface currents from 
an airborne platform is disclosed. A radar system 
having two spaced antennas wherein one antenna is 
driven and return signals from the ocean surface are 
detected by both antennas is employed to get raw 
data which are saved for later process- 
a pair of positioning 
i a antenna carried 


‘033 

Contract N00014-84-C-0134 

Pub. in Jni. of Physical Oceanography, v20 n8 p1219- 
1225 Aug 90. 

A perturbative method i 

decay time of subinertial coastal- id we , 

a wide range of conditions where damping is relatively 
weak. Bottom friction is sometimes much 
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Physical & Chemical Oceanography 


Hemisphere, wave damping increases. This mean flow 

effect appears to account for the failure of coastal- 

peepee waves to Oheten into the Pe vagy between 
Elizabeth and South A\ 


K 
Reprints, Surface waves, Ocean wel on 
rt "gers speneze trapped waves, Continental 


129,525 

AD-A229 359/5/GAR PC A04/MF A01 

—_ Civil Engineering Lab., Port Hueneme, CA. 
ae of Estuarial C 


‘ohesive Sedi- 
Final bry Oct 86- 
J. W. DeVries. Oct 64 Rept no. NCEL-TN-1816 


cadaeainate toseipton: poy eee aoe, 
er 
ties of cohesive sediment beds. ns om. 
monly based upon flume experiments run on remolded 
beds. Field data pertaining to the laboratory erosion 
process are scarce, so it is unknown how well these 
estimates relate to the actual erosion process. A field 
experiment was conducted in a muddy estuary, Mare 
Island Strait, * California. Using a bottom-mounted 
frame and a moveable instrument sied, suspended 


sediment concentration and current velocity 
collected in the bottom boundary layer. 
shear stress of erosion initiation and the erosion rate 
coefficient were determined from the data. It was 
found that flume experiments using naturally deposited 
sediment beds do a reasonable job in predicting both 
of these parameters, but that experiments using re- 
molded sediments do not approximate the conditions 
encountered in the field. Keywords: Estuaries/harbors; 
Field/laboratory tests; River currents; Suspended 
sediments/velocity; Boundary layer flow; Cohesive 
soils; Shear ulus; Sedimentation; Bottom/sedi- 
ments; Sediment transport/erosion; Mathematical 
models. (MM) 


129,526 

AD-A229 363/7/GAR PC A09/MF A02 

North Atlantic Treaty Organization, Brussels (Belgium). 
Millimetre Wave Propagation Over the Sea. 

Technical rept. 

Y. G. Hurtaud. 29 Oct 90, 195p Rept no. AC/ 

243(PANEL 3)TR/3 


Three measurement campaigns concerning the propa- 
gation of millimetre waves e the sea have taken 
place on the French Atlantic coast near the town of 
Lorient (Brittany). The length of the propagation path 
was 9.7 km. Due to the low position of the antennas 
also the sea surface was illuminated and part of the 
pee pane energy was reflected by it. From the ana- 

ition and environmental data, mainly at 
36 Sand 94 GHz, it appears that the following phenom- 
ena have a major influence on propagation: reflection 
at the sea surface, attenuation due to rain and non- 
standard atmospheric condition. (TTL) 
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Sieeel Comtaomeapics end Abmophads’ Mester 
av raphic ai itm ric Researc' 
Lab., Stennis ce Center, MS. se 
Environmenta Conditions “ the Gulf of Mexico 


rept. 
. Boyd, L. A. Jugan, M. A. Rich, and B. J. Roser. 
Oct 90, 49p Rept no. NOARL- TN-83 


The purpose of this technical note is to describe some 
of the environmental conditions in a region of the Gulf 
of Mexico in which an experiment will take place in No- 
vember and December 1990. The general area of in- 
terest lies between 24-29 deg N and 90-95 deg W, as 
illustrated in Fi wee 1-1. The experiment location will 
be at or near 26 deg 40 min N, 92 deg 30 min W. This 
note provides a review of the oceanographic and me- 
onl aa variables that may affect acoustic proper- 
deployed instrumentation during this experi- 
ment. Oceanographic and atmospheric characteristics 
for the area are presented, with specific emphasis on 
the conditions during November and December. (TTL) 
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AD-A229 396/7/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis rte omy Center, MS. 

Altimeter Sea 


J. D. Hawkins. Sop 80. 29p fept no. NOARL-SP- 
059-321-90 


NOARL’s Remote Sensing Branch successfully car- 
ried out a demonstration program aimed at extracting 
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sea ice formation from the Geosat altimeter signal. 
This effort significantly enhanced earlier limited stud- 
ies done with the GOES-3 altimeter by incorporating 
the Automated Gain Control (AGC) and the Voltage 
Proportional to Attitude (VATT) parameters carried in 
the real-time data stream. These measures of the 
return pulse were combined in a ratio form to create an 
‘ice index,’ so that all values less than a cutoff magni- 
tude were characteristics of open water, while all re- 
maining values above were sea ice. The altimeter foot- 
print varies in size, depending on the surface rough- 
ness. In extremely smooth cases, the surface area in 
less than 1 km; in rough examples, it may be 5-7 km in 
Soushe extent. So, unless the altimeter footprint is fortu- 
pr Bow a location where only one surface 
it (open water, first- 
M ~y ony the altimeter waveform will be a mixture 
of returns from two or more surface types. In general, 
excellent results were achieved. Sea ice concentra- 
tions by ice over the experiment area agreed with 
the surface truth to within 5%. When Fy and MY ice 
types were combined to give total ice concentration, 
agreement was within 2%. Thus, linear unmixing 
has been shown to be a useful paradigm for extracing 
ice information from waveform shapes. However, — 
rther investigation. In particular, the 

ing end members. os. “4 "oe mixing po- 

lytope) in this effort was subjective. (TT 
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AD-A229 478/3/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Earth, Atmospheric and Planetary Sciences. 

Studies Toward Observing and Modelling Large 
Energetic Ocean Regions. 

Final rept. 1 Oct 85-30 Jun 90. 

C. Wunsch. 27 Nov 90, 4p 

Contract N00014-85-J-1241 


This grant is directed mainly at steer the high 
energy region near the Gulf Stream system. The report 
consists essentially of a list of publications. Included 
topics are acoustic tomography, modelling, altimetry 
and scatterometry. Keywords: Bibliographies/ocean- 
ography; Ocean models; Measurement/test methods; 
Acoustic scattering; Altimeters; Hydrography. (mm) 
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AD-A223 507/9/GAR 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Estimation of Sea ice Type and Concentration by 
Linear Unmixing of Geosat Altimeter Waveforms. 


PC A03/MF A01 


Journal article. 

J. R. Chase, and R. J. Holyer. 15 Oct 90, 12p Rept 
no. NOARL-JA-321-046-89 

Pub. in Jnl. of Geophysical Research, v95 nC10 
p18015-18025, 15 Oct 90. 


The Geosat (geodetic satellite) altimeter transmits a 
radar pulse toward Earth, m measures Earth-re- 
flected energy in a number of time gates. The signal 
amplitudes in successive gates create a waveform, the 
shape of which is determined by the reflectance char- 
acteristics of the Earth’s surface. This study shows 
that over the polar ice cap, the type and concentration 
of sea ice can be related to Geosat return waveform 
shapes. Because it is known that an altimeter wave- 
form may be a mixture of returns from two or more ice 
types within the footprint, linear or theory is 
chosen as the framework for analysis waveform 
data. The mixing model assumes the data samples are 
linear combinations of a limited number of end mem- 
bers. Unmixing analysis therefore consists of identify- 
ing the number and nature of the end members, fol- 
lowed by an interpretation of the data set in terms of 
combinations of these end members. Estimates of ice 
type and concentration obtained by linear unmixing of 
waveforms are compared with ‘ground-truth’ derived 
from visual interpretation of passive microwave image- 
ya aerial photography, which were collected coinci- 

nt with Geostat overpasses during the 1987 Margin- 
al Ice Zone Experiment. Generally good agreement is 
observed between waveform-based ice information 
and the corresponding imagery ground truth. This 
analysis has revealed some deficiencies in a current 
parameterization of waveforms shape called the 
Geostat ice index. A new ice index formulation pro- 
posed. Keywords: Remote ne Satellite altimeter; 
Automated techniques; Reprints. (JHD) 


129,531 
AD-A229 515/2/GAR PC A03/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 


Comparison of Atlantic Coast Wave Information 
Study Hindcasts with Field Research Facility Gage 


Final rept. 
H. C. Miller, and R. E. Jensen. Oct 90, 36p Rept no. 
CERC-90-17 


This report compares summaries of the 1956-1975 At- 
lantic coast Phase III shallow-water Wis estimates with 
two measured data sets from the Coastal Engineering 
Research Center’s Field Research Facility (FRF) at 
Duck, NC. The first consists of 5 years of energy spec- 
tra from a Waverider buoy, while the second is 1 year 
of directional ‘a from a high-resolution linear 
array. Results of the provide the engineer with a 
clear understanding of differences between the 
WIS estimates and the FRF measurements that will 
help ensure the opriate application of the WIS 
wave information. Following a description of the WIS 
estimates and the FRF measurements, wave period, 
height, and direction summaries are compared. The 
wave periods did not compare well, whereas wave 
heights did. The wave direction comparison is less 
conclusive; however, net longshore sediment trans- 
port estimates made = fm WIS estimates are very 
close to that using the FRF measurements. Keywords: 
Atlantic Ocean, Ocean waves. (emk) 
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AD-A229 678/8/GAR PC A03/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Poets Physical Lab. 

surements of the Acoustic Backscatter of Se- 
toeted Deven of tee Creu teetiner ord Grou tea” 
cations for the Assessment of Manganese Nodule 
Resources. 
Summary rept. 
M. M. Weydert. Jui 90, 4 om no. MPL-U-74/85 
Contract N00014-82-K-0 
Pub. in Jnl. of the penis Society of America, v88 
n1 p350-366 Jul 90. 


On the expeditions Echo 1 and Echo 2 the acoustic 
backscatter from four different seafloor environments 
was measured at various frequencies and grazing 
angles for 5 to 90 deg. Five transducer arrays had 
been mounted on the stern of the Deep Tow vehicle, 
similar sidescan sonars, but looking aft. At frequencies 
above 15 kHz the backscattering strength increases 
as one goes from deep-sea clay (14 deg N, bee 
W)to silty ey ior Escarpment), manganese 

ules (14 26 deg W), and phosphorite nodules 
and slabs (Thirtymile Bank). This order was found to 
be preserved at ail greens. It is thus possible to 
distinguish acoustically between the four environ- 
ments. Detailed studies of the backscattered sound 
over the nodule field have shown that the returned 
energy is coherent at normal incidence, while at other 
grazing angles it is not. At frequencies above 15 kHz it 
is possible to deduce the percentage of seafloor cov- 
ered by manganese nodules directly from the meas- 
ured backscattering strength. At 9 kHz, nodules small- 
er than 4cm can be distinguished from nodules larger 
than 6 cm. Keywords: Manganese/natural resources; 
Ocean bottom/minerals; Underwater sound equip- 
ments; Side looking sonar; Sonar transducers; Tran- 
sponders/hydrophones; Reprints; Underwater acous- 
nee — backscattering; Mathematical models. 
mm 
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AD-A229 819/8 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Statistical Verification of Improvements in an 
Operational, Global-Scale, Ocean Thermal Analy- 
sis System. (Abstract). 

J. M. Harding, R. M. Clancy K. D. Pollak, and P. W. 
May. 1990, ip Rept no. Ni ARL-AB-90-322-118 
Availability: Naval Oceanographic and Atmospheric 
Research Lab., Ocean Sciences Directorate, Stennis 
Space Center, MS 39529-5004. No copies furnished 
by DTIC/NTIS. 


This report documents improvements in the operation- 
al, global-scale Optimum Thermal Interpolation 
System (OTIS) due to upgrades in the system from 
1988 to 1990. OTIS is an optimal estimation-based, 
thermal analysis system which combines ocean tem- 
perature climatology with real-time surface and sub- 
surface temperature observations. This system is cou- 
pled to both the Thermodynamic Ocean Prediction 
System (TOPS) and the Naval Operational Global At- 
mospheric Prediction Systems (NOGAPS) which to- 





k tion or 

or NOGAPS may affect 

monitor the i of these 

corporated 

channel sea lace temperature and surface ship sea 

— epee data were used. Keywords: 
is; Military oceanography; Thermal analy- 

ce /otepeeie Sea water temperatures; sn mare 

pe ge aihs data; Temperature gradients; Oceanograph 

mm) 
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fer 820/6 sts ‘ Not available NTIS 
javal Oceanograp ttmospheric Research 
Lab., Stennis Space Center, MS. 
Simulations of Considerations 
Direct _ Bottom Reverberation Experi- 


‘ . Kalra, and R. R. Slater. 1990, ip 
Flept Ly tty Samremeed 

Vi jav. Soverearens and Ai 

Research Lab., Ocean Sciences Directorate, Sonnis 
Space Center, "MS 39529-5004. No copies furnished 
by DTIC/NTIS. 


A series of ne eye ga monostatic and bistatic 
numerical simulations of reverberation from near- 
bottom-mounted source and receivers was made to in- 
vestigate the experimental designs for the acoustic re- 
verberation special research program (ARSRP). Verti- 
cal line array receivers and point sources were stimu- 
lated in both monostatic and bistatic configurations to 
determine the ti indent ensonified field and re- 
verberation levels. Planner array simulations were 
made for bistatic configurations to determine the po- 
tential gain in both vertical and horizontal directionality. 
The simulations revealed some geometry related 
issues that must be addressed to obtain high-quality 
acoustic data in the high-resolution natural laboratory 
area. Keyword: Ocean Acoustics. (kr) 


129,535 
AD-A229 821/4 
Naval 


Not available NTIS 
raphic and Atmospheric Research 


Lab., Stennis Space Center, MS 
— 


of the Mean Gulf Stream Topography 
from A Reference Surface 
Usi Genetic Algorithms, (Abstract). 
M. L and K. C. Messa. 1990, 2p Rept no. 
NOARL-AB-90-321. 116 
Availability: Naval Oceanographic and Atmospheric 
Research Lab., Ocean Sciences Directorate, Stennis 
Space Center, "MS 39529-5004. No copies furnished 
by DTIC/NTIS. 


The mean dynamic topography in the reference sur- 
face used to calculate altimetric sea-surface height 
(SSH) residuals leads to significant difficulty in inter- 
pretation. When the geoid is subtracted from an indi- 
the mean dynamic topography is also sub- 
, leading to counterflow as strong as the Gulf 
Stream itself. Several synthetic geoid methods have 
been developed to address this problem. A simple ap- 
proach involves a mathematical representation of 
mean and instantaneous Gulf Stream profiles. The 
method employs a least squares fit to SSH residuals to 
determine | parameters. The modeled mean Gulf 
Stream is then added to the SSH residual profile to 
allow a better depiction of the instantaneous Gulf 
Stream. This method works well, but convergence is 
often not achieved unless the initial parameter esti- 
mates are close to the correct values. Genetic algo- 
rithms (GAs) were used in an effort to find a more 
robust approach. GAs are search techniques based on 
the mechanics of natural selection. GAs apply the 
‘generate and test’ search procedure iteratively over a 
large set of candidate solutions. They search large 
numbers of candidate solutions simultaneously, and 
use random search and/or selection rather than deter- 
ministic methods. Keywords: Ocean surface; Height 
finding; Altimeters; Artificial intelligence; Mathematical 
models; Curve fitting; Least squares method; Lagran- 
gian functions; Algorithms. (mm) 
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AD-A229 862/8/GAR PC A07/MF A01 
Lille Univ. (France). 

International Conference on Curves and Surfaces 
Held in Chamonix, Mont-Blanc, France on 21-17 
June 1990. Abstracts. 

1990, 136p R/D-6367-MA-02 


This contract goals were to understand the physical 
processes determining the small scale structure of the 
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niversity of South Florida, St. Petersburg. Dept. of 
jarine Science. 
Simulation analysis of moored fluorometer 
-— from the Mid-Atlantic Bight during 1987- 
J. J. Walsh. 1990, 42p DOE/ER/60285-4 
Contract FG05-85ER60285 
Sponsored by Department of Energy, Washington, DC. 
aman of this document are illegible in microfiche 
products. 


The goal of the previous research during 1987-1990 
within the DOE (Geparment of E ) Shelf Edge Ex- 
change Processes (S! in the Mid-Atlantic 
Bight was to ui and 

mical processes 


biogeoche- 

effecting the diffusive exchange of 
the proxies of energy-related, by-products associated 
with particulate matter between estuarine, shelf, and 
slope waters on this continental margin. As originally 
envisioned in the SEEP program — SEEP-III would 
take place at Cape Hatteras to study the advective ex- 
change of materials by a major One 
problem of continuing interest is the determination of 
the local assimilative capacity of slope waters and 
sediments off the eastern seaboard of the US to 
lengthen the pathway between potentially harmful 
energy by-products and man. At basin scales, realistic 

tion of the lateral transport by western ee 
ary currents of particulate matter is a necessary input 
to global models of Ngee — Finally, at 
these global scales, the generic role of continental 
margins in cycling greenhouse gases, e.g. CO(sub 2), 
CH(sub 4), and Nigub 2)0, is now of pte interest. 
This continuing research of model construction and 
evaluation within the SEEP program focuses on all 
three questions at local, regional, and basin scales. 
Results from SEEP-! and |i are discussed as well as 
plans for SEEP-Ill. 14 figs., 3 tabs. 


General 
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AD-A229 516/0/GAR PC A05/MF A01 
University of South Alabama, Mobile. 

Estimating Runup on Beaches: A Review of the 
State of the Art. 


Final rept. 

S.L. las. Oct 90, 80p CERC-90-3, 

Contract DACW39-89-M-3481 

The literature of oe extreme values of runup on 
beaches is ilable models for es- 
pss rr runup bp fe with each other and the 
available data. However, the models are of limited en- 
gineering usefulness. Also, the available data are 
nificantly limited. The use of Hunt’s Equation to 
beach runup should be carefully examined. Future re- 
search on beach runup is recommended and the im- 
portance of the ei —— applications of such re- 
search is outlined. Keywords: Beach waterlines, 
Coastal engineering, Wave runup.(KR) 
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Gainesville. 
1. Fall 1990. 
L. Kell, and S. Ri 1990, 17; 
sien PO80-225070.Color Mustatione p lhl SO 
in toch and withe 
Contents: Cleaning Up Our 
Day; An 

Manatee Awareness; Walk This We ; New Research 
a teenges Sey oily wr Atmore a 


‘Take Pio hn Gan Knowedge ard 
Experience From 4-H; Sainte Dvors-Have 


the Book for You; New Publications; and inene 
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PC A01/MF A01 
Army Armament R and Engi- 
Hee en senry os he Dover, NJ. 
Performance Oriented Packaging Testing of M257 
Paul rept Warhead with MK66 Motor. 

' 
e D’ jay 1990, 2p DOD/POPHM-TR/AYD-90- 

5. 


This report contains the bom — test results 
formed on the M257 with 
motors. The wood box (PN ON 9057963) wil will 
heads and 3 motors in accordance with 
12624792. Boxes were 


ing regulations. (TTL) 
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AD-A229 627/5/GAR 
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Ammunition, Explosives, & Pyrotechnics 


Naval Weapons Center, China Lake, CA. 
e Properties of Polyn 


Final rept. 
W. S. Wilson, D. E. Bliss, S. L. Christian, and D. J. 
rm ge Apr 90, 34p NWC-TP-7073, SBI-AD-E901 


A large number of polynitroaromatic compounds have 
been prepared in these laboratories over the last 
decade or so during programs to develop new energet- 
ic materials. 
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AD-A229 713/3/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

A ic Characteristics of Caliber .22 Long 
Rifle Ammunition. 

Memorandum rept. 

R. L. McCoy. Nov 90, 71p Rept no. BRL-MR-3877 


Spark photography range tests were conducted in the 
BRL Aerodynamics Range, for caliber .22 Long Rifle 
match ammunition fired from Olympic-grade competi- 
tion rifles. The spark range measurements were used 
to accurately quantify the effect of wind on the trajec- 
tory of caliber .22 match ammunition. The tests includ- 
ed two commercial brands of match ammunition and 
two Olympic-grade rifles. No significant difference in 
aeroballistic characteristics due to either rifle or ammu- 
nition brand could be found. Keywords: Small arms 
ammunition; Rifles/ballistics trajectories; Aerodynamic 
characteristics; Flight dynamic characteristics; Gyro- 
scopic stability, Wind sensitivity. (EDC) 


129,545 

DE91005955/GAR PC A03/MF A01 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. 

Single round blasting of 10-foot diameter X 65-foot 
depth emplacement collar holes at the Nevada 
Test Site. 

1991, 12p CONF-910211-1 

Contract ACO8-89NV 10630 

Annual conference on explosives and blasting tech- 
nique and 7th annual symposium on explosives and 
blasting research (17th), Las Vegas, NV (USA), 3-7 
Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


Since 1961 REECo has drilled and mined emplace- 
ment holes for testing nuclear devices underground. 
An oversize drill pattern was the primary method used. 
The application of drilling the final size configuration 
hole to a 65-foot depth and mucking with the Auger Rig 
was then investigated. Numerous drilling patterns, 
loading and time schemes and methods were tried. 
Some were successful. Most were expensive. Ail con- 
cerned looked for a better and less costly method for 
this collar casing installation. Poor fragmentation in the 
coliar holes prior to Atlas Powder becoming involved 
resulted in slow hole cleanout and excessive rig main- 
tenance with associated excessive costs. One of the 
more successful shots was a 120-inch diameter 
(times) 60-foot deep hole that was drilled using 3 1/2- 
inch holes and then casing them to a 2-inch diameter 
—_ PVC pipe. A 30-inch burn hole was drilled to total 
depth. Twenty-seven 3 1/2-inch holes were drilled and 
then loaded with 1 1/2-inch powder boosted with De- 
taprimes and wired using all 0 delay caps. This shot 
smooth walled and the biast holes were visible all the 
way from top to bottom. Fragmentation was excellent 
and the Auger Rig mucked out quickly. The 28-inch bit 
used for the burn hole was a high cost item in this test 
and other methods continued to be investigated. 


129,546 

DE91006884/GAR PC A23/MF A03 
Lawrence Livermore National Lab., CA. 

LLNL explosives handbook: Properties of chemi- 
cal — and e ive simulants. Change 2. 
B. M. atz, and P. C. Crawford. 31 Jan 85, 534p 
UCRL-52997-Chg.2 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This handbook presents information and data for high 
explosives (HEs) of interest to programs at the Law- 
rence Livermore National Laboratory (LLNL) and other 
Department of Energy (DOE) facilities. It is intended to 
be useful to the scientist or engineer, the novice or 
expert, who needs to develop a new weapon system, 
design a physics experiment, or select and/or evalu- 
ate an existing explosive. Research explosives are ex- 
cluded since most such compositions are insufficiently 
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characterized. This compilation is therefore limited to 
production HEs and their components. It is intended as 
a working handbook and not a historical document. 


Combat Vehicles 
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AD-A229 673/9/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Explosively Welded Steei Patches for the Field 
Repair of Rolled Homogeneous Armor. 

Final rept. Jan 85-Jul 86. 

P. H. Netherwood, R. F. Benck, and R. P. Painter. 
Nov 90, 19p Rept no. BRL-MR-3881 


A feasibility study was conducted to determine wheth- 
er explosively welded steel patches could be used for 
battlefield repair of tank armor. Mild steel patches 
were bonded to rolled homogeneous armor plates in 
the laboratory and to the glacis and turret of a tank in 
the field. The patch design used a circular weld pat- 
tern, slurry explosive, a thin edge for ease of welding, 
and a reinforced center for additional strength and pro- 
= Surface preparation was found to affect weld 
quality. 
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PB91-160036/GAR PC A03/MF A014 
Foersvarets icin serra Stockholm (Sweden). 
Dept. of Weapons Tec nology. 

Framkomlighet i Oevre Norriand: Positionsbes- 
taemd Spardju ning med Ultraljudssensor 
och IR-Avsta tare (Sinkage Position Deter- 
pnd with Ultrasonic Sensor and IR-Distance- 
meter). 

S. Abrahamson, T. Jonsson, and M. Stjernberg. Nov 

90, 20p FOA-C-20822-2.6(2.7) 

Text in Swedish; summary in English. 


Field tests with combat vehicles, in order to predict off- 
road trafficability have been conducted on Ss. 
During these field-tests a system for simultaneous de- 
termination of sinkage and position of a moving vehicle 
has been developed and tested. The system consists 
of two parts, an ultrasonic sensor mounted on the ve- 
hicle and an infrared distance-meter placed in a fixed 
position on the ground behind the vehicle. The results 
are discussed and compared with manual measure- 
ments. 


Detonations, Explosion Effects, & 
Ballistics 
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AD-A229 338/9/GAR PC AO5/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

esponse Limits of Blast-Resistant Slabs. 
Final technical = 
ae ict 90, 96p Rept no. WES/TR/SL- 


The use of some type of shear reinforcement (lacing 
bars or stirrups) is tg os by current manuals for 
blast-resistant design. The primary purpose of this re- 
inforcement is not to resist shear stresses, but rather 
to improve performance in the large-deflection region 
by tying the two principal reinforcement mats together. 
The shear reinforcement design criteria of the current 
design manuals, particularly the widely used Draft TM 
5-1300, appear to be overly conservative. The design 
criteria are based on an incomplete test series. Recent 
tests indicate that slabs with stirrups can sustain sup- 
port rotations significantly larger than allowed by the 
manual. If overly conservative design criteria are elimi- 
nated, the structures can be designed with more confi- 
dence and constructed more economically than cur- 
rent procedures allow. Suggestions for new design 
guidelines are presented. Further testing and/or analy- 
ses are needed to allow validation or modification of 
the suggested revisions. These guidelines are primarily 
based on response limits. An analytical procedure for 
more accurately determining shear reinforcement re- 
quirements is needed. Keywords: Shear tests; Explo- 
sion effects; Reinforced concrete; Reinforcing materi- 
als. (EMK) 
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AD-A229 364/5/GAR PC A03/MF A01 
Technion Research and Development Foundation 
Ltd., Haifa. (Israel). 

Particulate Ceramic Matrix Composites for High 
Strain-Rate Performance. 

Final technical rept. Dec 83-Aug 90. 

D. G. Brandon, Y. Yeshurun, L. Baum, M. Farkash, 
and N. Shafry. Aug 90, 34p R/D-5544-MS-01, 
Contract DAJA45-88-C-0007 


Oxynitride glasses have promising dynamic properties 
for ballistic applications, notably both a high imped- 
ance and a high Hugoniot elastic limit (HEL). The com- 
patibility of these glasses with non-oxide filler materials 
was investigated, in particular their reaction with B4C, 
TiB2, and SiC. Only SiC was found to be inert at the 
glass-forming temperature, and 50mm diameter sam- 
ples for planar impact experiments were hot-pressed 
with approximately 50 wt% 600 grit SiC powder. These 
samples contained less than 2% porosity. The filler 
powder was completely wetted by the glass matrix and 
poss apc dispersed in the matrix. No traces of 
crystalline phases other than SiC were detected. Both 
the static and the dynamic mechanical properties were 
determined. The ballistic impedance was approximate- 
ly that expected from the law of mixtures, while the 
HEL was close to that of the parent glass. (SDW) 
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DE91006791/GAR PC A07/MF A01 
Los Alamos National Lab., NM. 

CHARADE: A characteristic code for calculating 
rat ndent shock-wave response. 

J. N. Johnson, and D. L. Tonks. Jan 91, 127p LA- 
11993-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


In this report we apply spatially one-dimensional meth- 
ods and simple shock-tracking techniques to the solu- 
tion of rate-dependent material response under flat- 
plate-impact conditions. This method of solution elimi- 
nates potential confusion of material dissipation with 
artificial dissipative effects inherent in finite-difference 
codes, and thus lends itself to accurate calculation of 
elastic-plastic deformation, shock-to-detonation transi- 
tion in solid explosives, and shock-induced structural 
phase transformation. Equations are presented for 
rate-dependent thermoelastic-plastic deformation for 
(100) planar shock-wave propagation in materials of 
cubic symmetry (or higher). Specific numerical calcula- 
tions are presented for polycrystalline copper using the 
mechanical threshold stress model of Follansbee and 
Kocks with transition to dislocation drag. A listing of 
the CHARADE (for characteristic rate dependence) 
code and sample input deck are given. 26 refs., 11 figs. 
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129,552 

AD-A229 351/2/GAR 

Army Armor School, Fort Knox, KY. 
Canadian Army Trophy Analysis. 
Final rept. May-Sep 90. 

S. J. Mains. 1 Oct 90, 11p 


This study provides a method to measure the effect of 
improving tank accuracy, firing speed, and detection 
on score during the CAT competition. This study uses 
a custom stochastic computer model designed to repli- 
cate the CAT gunnery battle run and score the results. 
Ph, Pd and firing times were varied to determine the 
payoff of improvi each. Keywords: Gunnery, 
Tanks(Combat Vehicles), Tank guns, Computerized 
simulation. (rwj) 
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129,553 
AD-A229 565/7/GAR PC A03/MF A01 
+ TRADOC Analysis Command, Fort Leavenworth, 


Burst Fire Algorithm. 
Final rept. 
M. Methven. Jan 90, 47p Rept no. TRAC-F-TD-0190 


This report describes a methodology put into a pre- 
processor for computer wargame models. The pre- 
processor computes kill rates or probability of kills (Pk) 
for selected direct fire weapons against selected tar- 





gets. Mig ewe nyratleny i Pinel ntarg 
models. The ne ee ees 


preprocessor. This methodology com- 
putes probability of his (Ph) and A romeo. of kill given 
a hit (Pk/h) for a particular type of weapon fired against 
the target. The weapon type bass a designated number 
of rounds in bursts fen and is called a burst fire weapon. 
Ph and Pk/h are intermediate values used in comput- 
ing the kill rate of Pk. The new methodology was 
needed to reduce computer time when processing the 
burst fire type weapons. The old me’ was a 
Monte Carlo process which takes more time than other 
methods. (JS) 


129,554 


AD-A229 674/7/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Current Simulation Methods in Military Systems 
Vulnerability Assessment. 

Final rept. Jun-Aug 90. 

P. H. Deitz, M. W. Starks, J. H. Smith, and A. 
Ozolins. Nov 90, 48p Rept no. BRL-MR-3880 


Due chiefly to the requirements and opportunities of 
Live Fires Testing during the past five years, substan- 
tial efforts have been expended by the Ballistic Re- 
search Laboratory to improve the state of armored ve- 
hicle vulnerability modeling. In order to mirror field ob- 
servables, the existing point-burst methodology was 
extended to include the principal sources of stochasti- 
cism intrinsic to physical damage processes. This has 
led to the ability to predict the probability of specific 
damage states occuring on a shot-by-shot basis. Such 
damage characterization, when calibrated with Live 
Fire experiments, represents for the first time an ana- 
lytical tool that approaches a ‘first principles’ vulner- 
ability model. What emerges now is a hierarchy of vul- 
nerability models. At the low end are codes capable of 
estimating warhead perforation (including residuals) 
into armored vehicle ballistic hulls and turrets. At the 
next level is the so-called Compartment-Code method- 
ology. With this level of modeling, all LoFs are related 
to main-penetrator residuals by lumped-parameter re- 
lations. At the high end exist the aforementioned sto- 
chastic methods. We further propose that this generic 
strategy be tailored to all classes of threat/target inter- 
actions. Keywords: Vulnerability, Lethality, Models, 
Behind-Armor-Debris. 
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AD-P006 163/0/GAR PC A01/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 

Air Force Tactical Decision Aid Development. 

J. Hancock, and M. J. Kraus. cSep 89, 3p 

This article is from ‘Operational Decision Aids for Ex- 
ploiting or Mitigating Electromagnetic Propagation Ef- 
fects, AD-A215 917, p15-1 thru 15-3. 

Availability: This paper covered by copyright. 


Precision Guided Munitions (PGMs) and Target, Acqui- 
sition Systems (TASs) allow greater stand-off ranges, 
increased accuracy, and higher kill probabilities than 
conventional bombing methods. They are also more 
sensitive to the environment. This increased environ- 
mental sensitivity led to the tasking of Air Weather 
Service, by the Tactical Air Forces: to provide weather 
support for PGMs and TASs. This support is based on 
Tactical Decision Aids (TDAs) that have been devel- 
oped by Air Force Systems Command laboratories for 
Air Weather Service. Conventional weather support is 
not sufficient when forecasting for smart weapons. 
Target detection and recognition depends on the 
target and background characteristics, the intervening 
atmosphere, and the sensor characteristics. The TDA 
models these three factors for infrared (8-12 microme- 
ter), TV, and 1.06 micro-meter laser designator sys- 
tems. The TDA has been provided to Air Weather 
Service for operational use, but AFSC continues to 
produce upgraded versions with improved physics and 
expanded target, background, and sensor menus. Ex- 
perience with the TDAs has been good, they have 
proven to be an effective, useful tool for planning and 
executing Air Force missions; but the challenge re- 
mains to provide the best, most effective tool possible, 
and to provide the most accurate and up-to-date envi- 
ronmental information in the target areas. The Air 
Force is addressing this requirement too. 
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AD-A229 661/4/GAR PC A11/MF A02 

Westinghouse Electric Corp., Pittsburgh, PA. Science 

and Technology Center. 

Evaluation of Electromagnetic and Electrothermal 

Launchers for the BRL Advanced Test Facility. 

Final rept. 17 Aug 88-16 Aug io 

M. Del Vecchio, G. Gibson, H. Riemersma, and D 
W. Scherbarth. Nov 90, 250p '89-9£6-EMBRL-R2, 

BRL-CR-646, 

Contract DAAA15-88-C-0012 


Optimum designs have been developed for three types 
of electric launchers that can be used for conducting 
terminal ballistic research. BRL specified the oper- 
ational requirements, viz., to accelerate penetrators 
having a mass in the 60-200 g range and a length-to- 
diameter ratio in the 10-40 range to velocities in the 
2.5-3.5 km/s range. Capacitor-driven ee 
launchers (EMLs), homopolar-generator-driven — 
and -driven electrothermal launchers have 
been evaluated and compared on the basis of techni- 
cal risks and capital costs. A itor-driven EML is 
recommended as the best option for meeting BRL’s 
requirements. Based on the design of the preferred 
launcher option, a one-year commissioning/test (C/T) 
program has been defined. The C/T Program address- 
es the technical issues that can be identified that 
impact on facility performance, reliability and cost of 
operation. The resolution of these issues by the con- 
clusion of the C/T Program will allow routine operation 
of the facility for terminal ballistic research to com- 
mence. At that time, the BRL team should thoroughly 
understand the operation and maintenance of the ad- 
vanced gun facility. Keywords: Electromagnetic guns; 
Army research laboratories; Army test facilities. (EDC) 
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DE91006242/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Examination of coherency criteria for high velocity 


jets. 

M. J. Murphy. 24 Aug 90, 21p UCRL-102943, CONF- 
9010190-3 

Contract W-7405-ENG-48 

International symposium on ballistics (12th), San Anto- 
nio, TX (USA), 30 Oct - 1 Nov 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


An examination of a coherency criteria for high velocity 
jets is discussed in this paper. An analysis of the clas- 
sical Pugh, Eichelberger, Rostoker jetting theory is 
used to develop an equation that defines the maximum 
coherent jet velocity as a function of the liner material 
sound speed, the liner beta angle, and the magnitude 
& direction of the liner collapse velocity vector. The 
liner material sound speed is assumed to be the liner 
material shock velocity at the time of liner material col- 
lapse. This shock velocity is a function of the collapse 
pressure in the stagnation region and thus varies with 
time and position along the liner. The analysis indi- 
cates that occa jets at velocities greater than three 
times the liner shock velocity are possible with some 
combinations of the beta and collapse vector angles 
while incoherent jets at velocities equal to two times 
the liner shock velocity could occur with other combi- 
nations. The objectives of this paper are to examine 
the theory used to calculate jet velocity and to develop 
a criteria for calculating the maximum coherent jet tip 
velocity. 13 refs., 6 figs. 
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N91-15268/6/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 
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PC NO3/MF A01 
Aeronautics and Administration, 
paneer MD. Goddard Space Center. 
Control for Ruling Blazed, Aberration Cor- 
rected Gratings. 


Patent Application. 

D. B. Leviton. Filed 23 Aug 90, 14p N91-13692/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, eames Copy of 
application available NTIS. 
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Holography 


The grooved surface of an aberration-corrected holo- 
owe model grating is sensed by utilizing the sensing 

id of a scanning tunneling microscope. The sensing 
head is mechanically connected to a blazing type 
stylus for replicating the groove pattern of the — 
graphic model on @ tulgd seating blank. Atuling e 
causes the sensing head not only to scan the sui Roe 
of the aphic grating model but also drive a blaz- 
ing type ruling stylus or an equivalent type device in 
accordance an error signal resulting from a depar- 
ture of a sensing tip from the top of the holographic 
model groove as a function of tunneling current. 


Photographic Techniques & 
Equipment 


129,561 
N91-15270/2/GAR 
(Order as N91-15212/4/GAR, PC war t-4 


European Space Research and Technology Centre, 
i (Netherlands). 

High A Photogrammetric System for the 
ee ulator at Estec. 

. ikolaizig, and W. Wester-ebbinghaus. cSep 90, 


p 
In Its International Symposium on Environmental Test- 
ing for Space Programmes: Test Facilities and Meth- 
is p 409-412. 


The inclusion of close range photogrammetry into the 
Large —_— Simulator (LSS), as useful in three dimen- 
sional coordinate measurement of large spacecraft 
structures, is addressed. The basic principles of close 
range photogrammetry are outlined. The specific re- 
quirements imposed on a photogrammetry system to 
be employed in space simulation test facilities are re- 
flected. Candidate photogrammetry systems compris- 
ing cameras, automated monocomparators as well as 
data reduction software are presented. Concepts to in- 
tegrate such a system into the LSS and operational 
aspects are addressed. 


129,562 

N91-15517/6/GAR PC A03/MF A01 
European Space Agency, Paris (France). 

M Imaging Microwave Radiometer: 

Instrument Panel R 


R. Bernard, M. Hallikainen, Y. Kerr, K. Kuenzi, and C. 
Maetzier. cAug 90, 40p ESA-SP-1138, ISBN-92- 
9092-128- 

Original Rennie Color Illustrations. 


A survey is given of the multifrequency imaging micro- 
wave radiometer based on the work and advice of the 
instrument panel group, and the results of the industri- 
al activities performed within the framework of the 
Earth Observation Preparatory Programme (EOPP). 
The microwave radiometer history on spacecraft is 
tabulated. The mission objectives and measurement 
requirements are defined. MIMR (Multifrequency 
I ing Microwave Radiometer) was studied in a pre- 
feasibility study, in order to establish the foundation of 
a in based on parametric tradeoff. A brief survey 
of radiometer calibration problems is presented. On 
the polar platforms and over oceans, MIMR data will 
be very useful, in particular for studies of heat ex- 
change across the air sea surface. 
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AD-A229 689/5/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

E Coding of Video images. 

Final rept. 1 Jun 82-31 Jan 84. 

D. H. Staelin. 11 Oct 84, 8p 

Contract MDA903-82- K-0521 


This document describes research in the followin 
three areas: (1) video test facilities development, (2 
morphological coding of images, and (3) two band 
image coding. Keywords: Videophone images, Mon- 
ochrome cameras, Analog to digital converters, Aigo- 
rithms. (KR) 
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AD-A229 300/9/GAR PC A03/MF A01 
Texas A and M Univ., College Station. 

Estimation of the Time of Arrival of Underwater 
a Signals by Spline Functions. 1. An intro- 


Memorandum rep 

C. K. Chui. 1 Oct. $0, 38p NRL-MRp6572, 
Contract N62190-89-M-1536 

See also report 2, AD-A227 859. 


The underwater acoustic signal is represented by a 
spline curve whose initial knot lies in the interval of 
measurement so that it may be used to determine the 
time-of-arrival of the acoustic signal. The first section 
is devoted to demonstrate a computational procedure 
of spline functions using the Bernstein representa- 
tions, so that the coefficient matrices in the penalized 
least-squares problem can be determined much more 
efficiently. Since the coefficient matrices are usually 
singular when the discrete least-squares problem is 
considered. the second section discusses the singular 
value decomposition and Moore-Penroe inverses. The 
extremal problem that characterizes the time-of-arrival 
is discussed in Section 3, where existence, unique- 
ness, and characterization results are obtained. In par- 
ticular, when linear splines are used, the extremal 
problem has a very elegant formulation that can be 
easily implemented in the computer. Keywords: Math- 
ematical models. (KR) 


129,565 

AD-A229 472/6/GAR PC A06/MF A01 
Wisconsin Univ.-Milwaukee. Dept. of Psychology. 
Mechanisms Mediating the Perception of Complex 
Acoustic Patterns. 

Annual os rept. 1 Nov 89-30 Sep 90. 

R. M. Warren. 9 Nov 90, 106p AFOSR-TR-90-1163, 
Grant AFOSR-88-0320 


Five studies were completed: (1) it was found that, fol- 
lowing repetition, long period (500 ms) random wave- 
forms excised from Gaussian noise could be identified 
when embedded in longer ments of Gaussian 
noise even when the inter-stimulus interval exceeded 
the limits of echoic memory; (2) It was demonstrated 
that some spectral regions of these long-period 
random waveforms could be recognized with greater 
accuracy than others; (3) Experiments with three con- 
secutive odd-numbered harmonics demonstrated that 
triads with low harmonic numbers have a pitch corre- 
sponding to the fundamental of the harmonic series, 
but triads centered at the 9th or 11th harmonic had 
pitches roughly one octave higher. Deviations from the 
octave were consistent with waveform pseudoper- 
iodicities. These pitch judgements have implications 
for theories concerning the bases from the dominant 
region of complex tones. Two series of experiments 
involving (4) the vowel conversion effect and (5) dicho- 
tic verbal transformations, which compared the rules 
governii ne perceptual organization of speech in Japa- 
nese and English, were carried out by the principal in- 
vestigator during May and June at the Basic Research 
Laboratories of the Nippon Telegraph and Telephone 
Co., Tokyo. Keywords: Auditory perception, Complex 
sounds. (RH) 


129,566 
N91-15246/2/GAR 
(Order as N91-15212/4/GAR, PC ay 


Intespace, a (France). 

Theoretical Experimental Study of Horn- 
Acoustic Chenier Coupling. 

J. Merlet, and R. Vonwrede. cSep 90, 8 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 249-256. 


Several points are enlightened upon, such as: the 
complete mathematical formulation of the wave propa- 
gation inside horn; the problem of modelization of the 


acoustic chamber as an acoustic charge of the noise 
generator; the effect of the sound speed on the pro- 
duction of harmonics and loss of energy during the 
wave propagation inside the horn. Experimental work 
was performed with the goal of confirming some quali- 
tative results and to have precise information on a typi- 
cal noise generator and its coupling to the test cham- 
ber. The major results are presented, which give rise to 
some new problems: the definition of the power of a 
noise generator; the need of a new method for the 
measurement of transfer function in case of reverber- 
ant acoustic field. 


129,567 


N91-15248/8/GAR 
(Order as N91-15212/4/GAR, PC — 
03) 


Karlsruhe Univ. (Germany, F.R.). 
Computer-Controlied Noise Adaption for Acousti- 
cal Me Facilities. 

W. V. Wedig, and A. Ams. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 263-266. 


For acoustical noise tests of elastic structures, statisti- 
cally representative signals generated from white 
noise by means of m and band pass 
filters are needed. Subsequently, these signals are 
amplified and transformed into physical test noise by 
acoustical sirens. A mathematical model of the entire 
system based on measurements of frequency transfer 
functions in order to predict an optimal amplitude mod- 
ulation of the spectrum shaper is presented. The pre- 
diction is performed by means of a nonlinear optimiza- 
tion procedure which iterates the tuning parameters of 
the shaper with respect to the stored frequency data of 
the entire system. 


129,568 


N91-15249/6/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
3) 


A03) 
— Univ., Coventry (England). Dept. of Engineer- 
Severity Criteria for Broad-Band Random Vibra- 


Fs Sherratt, and N. W. M. Bishop. cSep 90, 6p 

In Esa, International Symposium on + hn 
Testing for Space Programmes: Test Facilities and 
Methods p 267-272. 


Recent developments in the theory of random proc- 
esses which lead to improvements in ways of assess- 
ing severity when a system undergoes broadband 
random vibration are presented. In these circum- 
stances severity may sometimes be linked with the 
most extreme stress or acceleration which is likely to 
occur in a given period, but in many cases it should 
really be judged by the total damage experienced in 
that period. Traditionally this latter criterion has used 
theories based on fatigue damage accumulation. If the 
vibration is Gaussian and stationary, and ified nu- 
merically by its Power Spectral Density (PSD) expres- 
sions exist to link the PSD with fatigue damage, but 
these are only approximate unless the vibration is nar- 
rowband. The developments reported use modern 
ideas about fatigue cycle counting to remove this re- 
striction. 


129,569 


N91-15250/4/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Brueel and Kjaer A/S, Naerum (Denmark). 
Mechanical and Acoustic Testing Using Intensity 
Techniques. 

G. Rasmussen. cSep 90, 3p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 273-275. 


The development of intensity and energy flow meas- 
urement techniques enables localization of energy ra- 
diation from source as well as absorption by dampers. 
In testing, the localization of unexpected damping 
mechanisms is important, and intensity as well as 

er flow measurements present new ways to deter- 
mine the onset of nonlinearity. Acoustic methods allow 
for non contracting measurements of areas, while 
force velocity measurement will allow measurement of 
power through a point. 





129,570 
N91-15846/9/GAR PC A03/MF A01 
Sheffield Univ. (England). 

Active Reduction of an Enclosed Sound Field: An 


eee Inv tion. 
D. Curtis, P. A. Nelson, and S. J. Elliott. Jan 90, 
18p RR-381, ETN-91-98518 


The simplest enclosed sound field, a duct with closed 
ends, is studied and it is experimentally demonstrated 
that strategies developed for the control of sound in 
ducts do not perform as well as a strategy developed 
for the control of sound in enclosed spaces. The en- 
closed sound field has the simple structure of standing 
wave composed of two propagating waves, an incident 
wave from the poy source and a reflected wave 
from the closed end. Three control strategies for the 
reduction of this sound field, the acoustical virtual 
earth and the absorbing termination (both of which 
were successfully used in ducts) and the strategy of 
minimization of energy (developed for the control of 
sound in enclosed spaces), were investigated. The 
performance of these three strategies are experimen- 
tally implemented and compared in a test enclosure 
using single frequency excitation. 


129,571 

N91-15847/7/GAR PC A06/MF A01 

Ye + gemma Forschungszentrum Seibersdorf 
.m.b.H. 

Stoerfeldstaerkemessungen in Absorberhallien 

(Noise Field Strength Measures in Absorber Lined 

Chambers). 

H. Garn, C. Wenner, and A. Pulpitel. cJun 90, 108p 

OEFZS-4542, ST-180/90 

Text in German. 


A new calibrating process is proposed, using reference 
radiators as a transfer standard. The reference radia- 
tors simulate the real test piece radiating characteris- 
tic. It is possible to calibrate absorber lined chambers 
for the real, practical results of the electromagnetic 
consistency measuring technique. The calibrating 
process is fully automatized. The calibration data con- 
tain a precise boundary of the worst case uncertainties 
of the calibration factors. These uncertainties repre- 
sent the real, inevitable dispersion of the radiating 
characteristics of the various test pieces. It is envis- 
aged that the process be proposed as a European 
standard. It has been working satisfactorily for three 
years. 


129,572 

N91-15848/5/GAR PC AO5S/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Monograph on Propagation of Sound Waves in 
Curved Ducts. 

W. Rostafinski. Jan 91, 97p NAS 1.61:1248, E-5480, 
NASA-RP-1248 


After reviewing and evaluating the existing material on 
sound propagation in curved ducts without flow, it 
seems strange that, except for Lord Rayleigh in 1878, 
no book on acoustics has treated the case of wave 
motion in bends. This monograph reviews the avail- 
able analytical and experimental material, nearly 30 
papers published on this subject so far, and concisely 
summarizes what has been learned about the motion 
se gag in hard-wall and acoustically lined cylindrical 
nds. 
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PATENT-4 962 330 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Acoustic Transducer Apparatus with Reduced 
Thermal Conduction. 

Patent. 

E. G. Lierke, E. W. Leung, and B. T. Bhat. Filed 21 
Mar 89, patented 9 Oct 90, 6p N91-14808/0, PAT- 
APPL-7-326 756 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A horn is described for transmitting sound from a 
transducer to a heated chamber containing an object 
which is levitated by acoustic energy while it is heated 
to a molten state, which minimizes heat transfer to 
thereby minimize heating of the transducer, minimize 
temperature variation in the chamber, and minimize 
loss of heat from the chamber. The forward portion of 


the horn, which is the portion closest to the chamber, 
has holes that reduce its cross-sectionai area to mini- 
mize the conduction of heat along the | 1 of the 
horn, with the entire front portion of the horn igi 
and having an even front face to efficiently 

high frequency acoustic energy to fluid in the chamber. 
In one arrai int, the horn has numerous rows of 
holes extending perpendicular to the length of horn, 
with alternate rows extending perpendicular to one an- 
other to form a sinuous or for the conduction of heat 
along the length of the horn. 
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PATENT-4 964 363 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

F neat pa Positioning and Orientation Prediction. 
‘atent. 


M. B. Barmatz, G. Aveni, S. Putterman, and J. 
Rudnick. Filed 15 Nov 88, patented 23 Oct 90, 10p 
N91-14807/2, PAT-APPL-7-271 265 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents’ Washing- 
ton, DC 20231, $1.50. 


A method is described for use with an acoustic posi- 
tioner, which enables a determination of the equilibri- 
um position and orientation which an object assumes 
in a zero gravity environment, as well as restoring 
forces and torques of an object in an acoustic standing 
wave field. An acoustic standing wave field is estab- 
lished in the chamber, and the object is held at several 
different positions near the expected equilibrium = 
tion. While the object is held at each position, the 
center resonant frequency of the chamber is deter- 
mined, by noting which frequency results in the great- 
est pressure of the acoustic field. The object 

which results in the lowest center resonant fr: 

is the equilibrium position. The orientation of a non- 
spherical object is similarly determined, by holding the 
object in a plurality of different orientations at its equi- 
librium position, and noting the center resonant fre- 
quency for each orientation. The orientation which re- 
sults in the lowest center resonant frequency is the 
equilibrium orientation. Where the acoustic frequency 
is constant, but the chamber length is variable, the 
equilibrium position or orientation is that which results 
in the greatest chamber length at the center resonant 
frequency. 


129,575 

PB91-159830/GAR PC A04/MF A014 

Office of Naval Research, European Office, FPO New 

York 09510-0700. 

— Research in Europe and the Soviet 
inion. 

Dec 90, 64p ESNIB-90-9 


Observations are provided on recent European and 
Soviet developments in the fields of structural acous- 
tics, underwater acoustics and physical acoustics. Eu- 
ropean activity in these specialties range from archi- 
tectural applications, to active noise cancellation in 
automobiles and aircraft, to underwater sound propa- 
gation and signal processing. Specific sections of the 
report include: The British Institute of Acoustics; appli- 
cations of active control to engineering systems; the 
Heard Island Acoustic Tomography iment; a 
Symposium on the Dynamics of Marine Vehicles and 
Structures in Waves; the Royal Society discusses the 
dynamics of ships; natural sources of noise in the 
ocean; Inter-Noise-90 international conference on 
noise-control engineering; Black Sea ‘90 Conference; 
acoustic research at Soviet institutes; acoustic re- 
search in Italy. 


129,576 

PBS1-160028/GAR PC A09/MF A01 
Foersvarets Doe sme on vem Stockholm (Sweden). 
Dept. of Weapons Tec! mow. 

Hydroakustiska Vagu so = eral (Hydroa- 
coustic Wave Propagation 

L. Westerling. Nov 90, 183p FOR C-20815-2.2 

Text in Sw ish; summary in English. 


The report describes some of the traditional models 
pe predicting the sound pressure field in the sea from 

a point source, transmitting a single frequency. The 
models include the normal mode method, parabolic 
wave equation, classical raytracing, and the idea 
behind generalized raytracing based on multipath ex- 
pansion and integral transform methods. The differen- 
tial equations are derived from the equations of contin- 
uum dynamics, and emphasis is put on consistent di- 
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mensions and 
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PB91-160176/GAR 
Foersvarets Fi 


oo. of W T 

Problem (Coherence: 

Problems 

V. Westerlin. Nov 90, 25p FOA-C-20825-2.7 
Text in Swedish; summary in English. 


The work presents the basic behind the defini- 
tion of coherence, pe rangle awe ce 3 Se 
Se mdenpueens of coherence 


In peat deadeg report, 
ments will be fully accounted for. 
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AD-A229 469/2/GAR PC A03/MF A01 
pa ee San Diego, La Jolla. Dept. of Mathe- 


Nonlinear Stability in Flulds and Plasma 
Conformal Quasi-Conformal Cemeaiae bomen, 
Distoration, snd’Girete Pocking. 

Hg egy 87-29 Sep 90. 

B. Rodin, M. Freedman, H. Levine. 


, and H. 
Arbarbanel. 4 Oct 90, ‘Le J AFOSR-TR- 90-1157, 
Contract F49620-87-C-011 


Contents: A note on topology and 


Strange actions of groups on spheres; Bel- 
ae ote ee An estimate for hex- 
agonal circle packings; The of 

packings to the Riemann mapping; Schwarz’s lemma 
for circle packings; An extremal region for harmonic 
measure; Schwarz’s lemma for circle packings, II; On 
Thurston's proof of Andreev’s theorem; An inverse 
problem for circle | approximations to the Rie- 


jn function; packing and conformal 
ro inedine and Riemann nescay, aoe Ona 
probiem of A Beerdom and K. Stephenson; Canoni 


lormal mapping for a multiply connected domain by 
Thurstons’s circle packing method. (JHD) 


129,579 
AD-A229 490/8/GAR PC A13/MF A02 
Cami Univ. (England 

on Gas Kinetics (11th) Held in Perugia, 
Italy on 2-7 1990. 


September 
7 Sep 90, 276p R/D-6445-CH-02, 
Contract DAJA45-90-M-0186 ‘ 


This book, prepared by F. Vecchiocattivi and F. Pirani, 
contains the abstracts of the papers (invited talks, oral 
presentations, poster contributions) presented at the 
Eleventh International Symposium on Gas Kinetics. 
The Symposium is held at La Cittadella, Assisi, a 
pete ym draeig bee nage oy be 
ciety of Chemistry, London, and the Molecular 
SF the’ University of Perugia. The Se 
of t ni me includes 
pag mee on cette well = raditonal = 
jas Phase Kinetics. Highlight (ee include: - 
v: BY B) Theory of R e, Inelastic, 
a Pho’ Processes; OC Combustion 
Chemistry; D) Elementary Reactions of Neutral and 
lonic Species; E) Ri Dynamics and State-to- 
State Chemistry; F) Photodissociation Dynamics; G) 
Gas-Surface Interactions. (TTL) 
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129,580 
AD-A229 496/5/GAR PC A03/MF A01 
David a Research Center, MD. 


ham equation wih at en ae 
with a Fifth-Order Polynomial for the 
Palen 


rept. 
H. J. and M. L. Brabanski. Nov 90, 35p Rept 
no. DTHE-o0/084 


inal contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Solutions of a forced pendulum equation of one 
degree-of-freedom with nonlinear damping terms have 
Reliion con ciseigen Getnaeene sou, vires 
can simulate in vortex 

earn g Mager dies as and rotating bodies is in- 
eristic properties of this equation, 

that is, its singular points, attractors, separatrices, etc. 
are investigated and related to their physical meaning. 
A novel attractor is found that represents — 


power spectra. Strange attractors exist which are in- 
castles to aplian toe pendulum coefficients. Of Navy in- 
terest are ep ey equations that model the 
rolling motion of ships. This motion can exhibit chaotic 
behavior. Another example of Navy interest is the use- 
fulness of an extended pendulum equation to describe 
rotating and ve Spent — in a fluid, a problem 
whose solution otherwise would require the numerical 
integration of a set of nonlinear partial differential 
equations. This case will be studied in this report in 
KR) detail. Keywords: Power spectrum, Phase plane. 


129,581 

AD-A229 795/0/GAR PC A02/MF A01 

Oxford Univ. (England). 

Nonlinear Wave and Diffusion Equations. 

ys rept. 
B. McLeod, and J. R. Ockendon. Aug 90, 9p 

Content DAJA45-86-C-0040 


This research has consisted of a number of investiga- 
tions into nonlinear wave and diffusion equations. 
These make their appearance in many mathematical 
modelling problems, and we have been interested in 
applications in the field of fluid dynamics, heat and 
mass transfer, and superconductivity. The problems 
were tackled using the e ise available both 
through permanent staff mem and through a visi- 
tor programme, and equal emphasis was laid on ana- 
lytical techniques, numerical techniques, and model- 
ling. Contents: (1) Lens and Antenna design; (2) Blow 
up and Quenching for Nonlinear Diffusion Equations; 
3 — verre h oJ (4) Asymptotics Beyond All Orders; 

+ tee ety Aye sion; (6) Macroscopic Models for 
soidfics tion; (7) Mathematical ‘Models for Fibre Ta- 


g; (10) Hypersonic Flow; and (11) 
Combustion | in = Media. (KR) 


129,582 

DE91006209/GAR PC A06/MF A01 

EG and G Idaho, Inc., Idaho Falls. 

RS5FORCE/MOD3s: A program to compute fluid in- 
payer pa bl rodynamic output from the 

RELAP5/MOD3 code. 

J. C. Watkins. 


—- AC07-761D0 

waurOciprumen, of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This repc 


90, a EGG-EAST-9232 


rt describes an update of a computer pro- 
— w operates on hydrodynamic output from the 
ELAPS/MODS3 program and computes piping hydro- 
dynamic force/time histories for input into various 
structural analysis codes. This version of the program 
is compatible with RELAPS/MODS and the Micro ~~ 
computing environment whereas an earlier version 
the program was compatible with RELAPS/MODY. 
The report describes the force calculation theory, 
showing the development of a general force equation 
and the solution of this equation within the RELAPS 
output structure. To illustrate the calculational method 
and provide results for discussion, a sample problem is 
presented. A detailed user manual for the computer 
program is included as an appendix. 10 refs., 17 figs. 


129,583 
DE91006550/GAR 
Argonne National Lab., IL. 
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PC A03/MF A01 


Evaluation of a central-difference-like method for 
the solution of the convection-diffusion equation. 
C. P. Tzanos. 1990, 16p CONF-901101-78 


Contract W-31109-ENG-38 fais 
—— Nuclear Society winter meeting, Washing- 
ton, DC (USA), 11-15 Nov 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


For the numerical solution of the ment equation 
that describes the convection and diffusion of various 


ane, order upwind 

ing is used in codes like COMMIX and PHOENICS 
These are simple and always give oscillation- 
free and lly plausible solutions. However, due 
to false di in, at high Peclet numbers their accura- 
cy on practical meshes is poor. In previous work, a 
central-difference-like method 

even with a coarse mesh produces oscillation-free so- 
lutions and of superior ee ee ae than the upwind 
scheme. For the evaluation of this method, previous 
work used the test problem of Smith and Hutton for 
Peclet numbers men bts from 10 to (infinity). To further 
evaluate this method, in this work results are present- 
ed from its application to another benchmark problem 
of computational fluid dynamics. This problem is lam- 
inar isothermal flow in a square cavity driven by a slid- 
ing lid. 7 refs., 1 fig. 


129,584 
DE91006864/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Mechanical Engi- 


Turbufent transport of heat within a longitudinal 
vortex/boundary er interaction. rogress 
report as of May 6, 1 

P. A. Eibeck. 1988, 17p DOE/ER/13780-T1 

Contract FG03-87ER13780 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research program has evolved in 
the last nine months. Initially, we had proposed to 
study the transport of heat in a le vortex embed- 
ded in a turbulent revenge’ Nae le have broadened 
pda gat a ay the objective of gaining a 
remy understanding of the turbulent transport of 
it in flows which contain significant streamwise vor- 
ticity leading to coherent swirl motion. Three different 
flows are being studied; the single vortex embedded in 
a turbulent boundary layer, the trailing !egs of a horse- 
shoe vortex, and flow downstream of a spanwise row 
of obstacles. The single vortex is the simplest of these 
flows, so that detailed thermal transport measure- 
ments will isolate the influence of streamwise swirl on 
turbulent scalar transport from the influence of other 
flow complexities. It will be introduced to the flow with 
a half-delta wing at an angle of attack in a fully-devel- 
oped momentum and thermal boundary layer. 


129,585 
DE91006865/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Mechanical Engi- 


Turbulent transport of heat within a itudinal 
eee? layer interaction. ‘ogress 


report, 1989). 

P. A. Eibeck. May 89, >: DOE/ER/13780-T2 
Contract FG03-87ER13780 

Sponsored by Department of Energy, Washington, DC. 
oo 3 of this document are illegible in microfiche 
pr 


The objective of this research program has been to 
study the turbulent transport of heat in boundary layer 
flows which contain coherent longitudinal swirl. These 
flows often occur in energy conversion devices and 
can lead to localized augmentation of heat transfer, 
which is either advantageous or detrimental to the de- 
vice’s performance. The underlying objective of the re- 
search program is to — a simple model that engi- 
neers can use to predict local convection in these 
three-dimensional flows. Very little is known about the 
turbulent transport of heat tr in such complex flow envi- 
ronments. Most widespread models, such as the 
mixing length and (kappa)-(epsilon) models, assume a 
turbulent transport proportional to the local gradient. 
This does not produce reasonable predictions of the 
flows containing counter-gradients, such as ours. Ad- 
ditionally, most heat transfer models assume the tur- 
bulent transport of heat is analogous with the momen- 
tum transfer. In three-dimensional flows, it is unlikely 
that scalars will respond to the flow field in the same 
way that momentum will. For example, turbulent con- 
vection, induced by the large swirling motions, may 


transport scalar quantities to a greater extent than the 
momentum. This research program consists of two 
paris; an experimental and a modeling effort. The goal 
of the experimental cogs tlh i is to pe the turbu- 
seve heat pas in three different flow . Foe 
indary layer containing a sing ngi 

a boundary layer powers. fe a horseshoe : lortex, and 
the flow over a row of obstacles that generate an array 
of streamwise vortices. 


129,586 

DE91742135/GAR PC A03/MF A01 

Taielicnemtine Inst. pM me a Industry, 
10 (Japan). Energy and Environment 

pwh sa yoo ni sayosuru Popa! shennan 

P 6 se no trae oka. ( of fluid-dynam 

forces acti $SG-tube by two-phase flow). 

F. Inada, K. sen and A. Yasuo. May 90, 35p 

CRIE-T-89042 

In Japanese. 

U.S. Sales Only. 


The heat transfer tube of steam generator in the pres- 
surized water reactor is exposed to two-phase flow of 
water and vapor, large in driving force. The heat trans- 
fer tube, as designed to be comparatively thin (wall 
thickness: 1.27mm) for the heightening in heat trans- 
ferring performance, is important in evaluating the 
soundness against damage, attributable to the vibra- 
ps by two-phase flow. or the purpose of rationally 

ining the steam generator, the present research 
pe lated the two-phase flow of water and vapor by a 
two-phase flow of water and air in the steam genera- 
tor, measured the characteristics of fluid mic 
force, acting on a simulated heat transfer tube, in- 
Stalled at the center of channel, and proposed a formu- 
la to evaluate the heat transfer in vibration amplitude. 
At the nozzle opening ratio which is that around the 
actual steam generator, the vibration of heat transfer 
tube was known to be hardly affected by the jet by 
throttle of baffle plate. When change in su; n 
of heat transfer tube by the baffle plate cha that 


tube in natural frequency, the vibration amplitude of 
that tube was known to roughly be inversely propor- 
= to the square of natural frequency. 12 refs., 22 


129,587 
DE91742137/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 


Chiba ( 

Ondo seeeke gensho ni taisuru eng wenn. kinji 
wo  ueaaeed ranryu model no teian. (Turbulence 
model without boussinesq(prime)s approxima- 
tions for thermal stratification phenomena). 

S. Ushijima. Feb 90, 48p CRIE-U-89037 
In Japanese. 
U.S. Sales Only. 


In order to obtain a numerical analysis model, applica- 
ble to the thermal stratification in the liquid metal fast 
breeder reactor (LMFBR) and other phenomena 
where the product of relative change in density and 
convection term can not be neglected in the governing 
equation, the present research derived governing 
equations of two-equation turbulence model without 
use of Boussinesq approximation. High accuracy nu- 
merical analysis code, able to analyze the free surface, 
was composed the analysis model, obtained by 
the present research, which composition was dis- 
cussed in applicability. As a result in thermal stratifica- 
tion phenomenon by liquid sodium at a similar scale to 
the actual LMFBR, difference was known to occur 
from the existing model about the analysis result of tur- 
bulent quantity, etc. While by the analysis model of 
present research, process was shown to be predict- 
able of lowering in free surface level of liquid, due to 
the volumetrical contraction, following the lowering in 
liquid temperature. 25 refs., 27 figs., 3 tabs. 


129,588 

N91-15421/1/GAR 

Roberts Associates, inc., Vienna, VA. 
Rotating Reactor Sti udies. 

Final Report, 27 Mar. 1989 - 27 Sep. 1990. 

G. O. Roberts. 10 Jan 91, 74p NAS 1.26: 187786, 
RAI-89-RR-2, NASA-CR- 1877 86 

NASA ORDER H-80505-B 


Undesired gravitational effects such as convection or 
sedimentation in a fluid can sometimes be avoided or 
decreased by the use of a closed chamber uniformly 
rotated about a horizontal axis. In a previous study, the 
spiral orbits of a heavy or buoyant particle in a uniform- 


PC A04/MF A01 





ly rotating fluid were determined. The particles move in 
Sean and — or = under the oe — 
) C lorce centrifugal buoyancy. A op- 
timization problem for the rotation rate of a cylindrical 
reactor rotated about its axis and containing distribut- 
ed particles was formulated and solved. Related stud- 
ies in several areas are addressed. A computer pro- 
am based on the analysis was upgraded by correct- 
ing some minor errors, adding a isticated screen- 
and-printer graphics capability and other output op- 
tions, and by improving the automation. The design, 
performance, and analysis of a series of experiments 
with monodisperse polystyrene latex microspheres in 
water were supported to test the and its limita- 
tions. The theory was amply confirmed at high rotation 
rates. However, at low rotation rates (1 rpm or less) the 
assumption of uniform solid-body rotation of the fluid 
became invalid, and there were increasingly strong 
secondary motions driven by variations in the mean 
fluid density due to variations in the icle concentra- 
tion. In these tests the increase in the mean fluid den- 
ity due to the particles was of order 0.015 percent. To 
a first approximation, these flows are driven by the 
buoyancy in a thin crescent-shaped depleted layer on 
the descending side of the rotating reactor. This buoy- 
ancy distribution is balanced by viscosity near the 
walls, and by the Coriolis force in the interior. A full 
analysis is beyond the scope of this study. Secondary 
flows are likely to be stronger for buoyant particles, 
which spiral in towards the neutral point near the rota- 
tion axis under the influence of their centrifugal buoy- 
ancy. This is because the depleted layer is thicker and 
extends all the way around the reactor. 


129,589 
N91-15507/7/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). 

merical Methods for the Computation of 

Free Boundaries Governed by the 

Navier-Stokes woe (Revised). 
C. Cuvelier, and R. M. S. M. Schulkes. c1990, 103p 
REPT-90-11 
Presented at the Dutch Mathematical Congress, 
Utrecht, Netherlands, Apr. 1987. 


The trial method, Newton’s method and the total lin- 
earization method are applied to a simple one dimen- 
sional Free Boundary (FB) problem for which the solu- 
tion is known. Attention is focused on convergence 
speed and computer implementation facilities of these 
methods. Static FB problems in two dimensional and 
three dimensional containers are studied. These FBs 
are governed by the Laplace-Young equation. Two 
stationary FB problems governed by the Navier- 
Stokes equations are formulated and these problems 
are solved using the three methods. A thermocapillary 
FB problem which is governed by the Navier-Stokes 
equations coupled with the heat equation is studied. A 
moving FB problem governed by the Navier-Stokes 
equations is considered within the context of perturba- 
tion ome? Present and future research in the field of 
capillary FB problems governed by the Navier-Stokes 
equations are discussed. 


129,590 

N91-15508/5/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). 
Interactions of an Elastic Solid with a Viscous 
Fluid: Eigenmode Analysis. 

R. M. S. M. Schulkes. c1990, 28p REPT-90-46 


The interaction of a viscous fluid with an elastic solid is 
studied. Of particular interest are the eigenmodes of 
the coupled system. Starting from the Navier-Stokes 
equations for the fluid and the linear elasticity equa- 
tions for the solid, the linear equations governing the 
motion of the system are derived. It is shown how a 
variational formulation of the problem may be obtained 
by re-scaling the displacement unknowns. The finite 
element technique is then used to discretize the equa- 
tions. The resulting quadratic eigenvalue problem is 
solved using an inverse iteration procedure. 


129,591 

PAT-APPL-7-507 553/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. —— B. Johnson Space Center. 

Variable Orifice Flow Regulator. 

Patent Application. 

R. Christianson. Filed 11 Apr 90, 18p N91-13657/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A flow regulator for high-pressure fluids at elevated 
temperatures includes a body having a flow passage 


extending between inlet and outlet openings. First and 
second orifice members are arranged in the flow pas- 
sage so at least one of the orifice members can be 
moved transversely in relation to the flow passage be- 
tween one — position where the two orifice 
openings are aligned for establishing a maximum flow 
rate of fluids flowing through the flow passage and at 
least one other operating position in which the two 
openings are moderately misaligned with one another 
for establishing a predetermined reduced flow rate of 
fluids flowing through the flow passage. 


129,592 
PAT-APPL-7-568 127/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

rement of Waves in Flows Across a Surface. 
Patent Application. 
J. M. Kendall. Filed 16 Aug 90, 16p N91-13658/0 
Contract NAS7-918 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method and apparatus is disclosed for sensing wave 
flow across a surface wherein at least two pressure 
levels are sensed and combined to provide a repre- 
sentation of waves within the flow. In the preferred em- 
bodiment holes bored through the aircraft surface at 
an interval of one-half the wavelength of the flow being 
measured introduce pressure perturbations into a 
cavity so they may acoustically interfere. The interfer- 
ing waveform is sensed by at least one microphone 
disposed in the cavity. 


129,593 

PB91-155523/GAR PC A07/MF A01 

— State Univ., Columbus. Engineering Experiment 
tation. 

Spirally-Filuted Tubes and Enhanced Tubes in Con- 

fined Crossflow. Part 2. Fluted-Tube Annuli. Final 

Report, August 1987-July 1990. 

Sep 90, 146p GRI-90/0245.2 

Contract GRI-5087-260-1538 

See also Part 3, PB91-155531. Sponsored by Gas Re- 

search Inst., Chicago, IL. 


The fluid flow patterns and the pressure drop and heat 
transfer characteristics of spirally-enhanced tubes in 
confined crossflow were investigated. The measured 
pressure drop data were used to develop a correlation 
between friction factor and nondimensional geometric 
and flow parameters. The measured heat transfer data 
were used to develop a correlation between Nusselt 
number and nondimensional geometric and flow pa- 
rameters. An explanation of the dependence of friction 
factor and Nusselt number on the respective variables 
is based on the observed flow patterns and proposed 
flow structures. 


129,594 

PB91-155531/GAR PC A04/MF A01 

paw State Univ., Columbus. Engineering Experiment 
tation. 

Spirally-Fiuted Tubes and Enhanced Tubes in Con- 

fined Crossflow. Part 3. Confined Crossflow. Final 

Report, August 1987-July 1990. 

R. N. Christensen, S. Garimella, and M. Boos. Sep 

90, 68p GRI-90/0245.3 

Contract GRI-5086-260-1538 

See also Part 2, PB91-155523. Sponsored by Gas Re- 

search Inst., Chicago, IL. 


The project is directed toward developing an under- 
standing of the thermal hydraulic characteristics of 
flow through spirally-enhanced annuli in heat exchang- 
er applications. Heat transfer and friction in annuli with 
Spirally-fluted inner tubes were investigated in the 
study of the laminar, transition, turbulent flow regimes. 
Fourteen fluted tubes were tested, with up to three 
outer smooth tubes for each fluted tube. Friction fac- 
tors were calculated from measured values of pres- 
sure drop. Each fluted-tube annulus was used as a 


water-water heat exchanger. Annulus Nusselt num-_ 


bers were calculated from measured overall heat 
transfer coefficients and tube-side turbulent flow heat 
transfer coefficients in the literature. Flow patterns and 
transitions between flow regimes were qualitatively in- 
vestigated through visualization tests and fluted-tube 
surface temperature profile measurements. 


129,595 


PB91-160226/GAR PC E05/MF E05 


129,598 


PHYSICS 
Optics & Lasers 


Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de ’A i 


Etude de la Turbulence en Presence de 
of Turbulence in the Pres- 
ence of Walis). 


Cr Veber and K. Tran. Oct 

. ’ . ran. 90, 39p ONERA- 
RSE DO/aNISAY ” 

Text in French; summary in English. 


129,596 
PB91-160267/GAR PC E06/MF E06 
Ecole Nationale Superieure de Techniques Avancees, 


Paris (France). ou 
Theorie Thermomecanique Melanges Liquide- 
Bulles (Thermomechanical 

: Theory of Liquid- 
Final rept. 


A. Al Assa’ad, and J. S. Darrozes. 1991, 85p 
Text in French; summary in English. 


The authors attempt to construct a model for describ- 
ing liquid-bubble mixtures that takes into account slip 


© a two-phase 
perature. The mixture’s micromorphic constituent en- 
ables the movements of the inclusions to be de- 
scribed, taking into account slip and phase change. 
The formulation led to a complete system of equations 


separ: 
rable to their size. Consequently, mpti 

is not necessarily low. The system can describe collec- 
tive effects that are inaccessible using models based 
on the single-bubble Rayleigh equation. 


Optics & Lasers 


129,597 

AD-A229 310/8/GAR PC A07/MF A0O1 
Physical Sciences, Inc., Andover, MA. 

Laser-Based for N2(X,v). 

Final rept. Sep 87-Oct 89 

L. 


G. Piper. Oct 90, 149p PSI-1045/TR-960, WL-TR- 
90-45 
Contract F29601-87-C-0056 


This program was designed to study diagnostics for 
N2(X,v ) energy transfer reactions, particularly those 
which might be important in chemical laser systems. 
The program had four primary components: (1) the de- 
velopment of N2(X,v ) diagnostics; (2) the quantitative 
correlation of these various diagnostics; (3) the char- 
acterization of various sources of N2(X,v ); and (4) the 
study of N2(X,v ) energy transfer reactions. (TTL) 


129,598 

AD-A229 317/3/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
InGaAs/AlGaAs Strained Quantum Well 
Diode Lasers with Extremely Low Threshold Cur- 
rent Density and High Efficiency. 

Journal article. 

H. K. Choi, and C. A. Wang. 23 Jul 90, 4p JA-6543, 
ESL-TR-90-110, 

Pub. in Applied Physics Letters, v57 n4 p321-323, 23 
Jul 90. 


Graded-index separate-confinement heterostructure 
InGaAs/AlGaAs single quantum well diode lasers 
emitting at 1.02 microns have been fabricated from 
structures grown by organometallic vapor phase epi- 
taxy. Under pulsed operation, threshold current densi- 
ties as low as 65 A/sq. cm, the lowest reported for 
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InGaAs/AlGaAs lasers, have been obtained for a 
cavity length L of 1500 microns. Differential quantum 
efficiencies as high as 90% have been obtained for L 
powers as high as 1.6 W per 

power conversion efficiencies as high as 

47% have Coons obtained for continuous operation of 
uncoated lasers with L = 1000 microns. Keywords: 
Graded index, Diode lasers, Output powers, Indium 
MHD) arsenide, Aluminum gallium arsenide, Reprints. 


129,599 
AD-A229 347/0/GAR PC A01/MF A01 
Tennessee State Univ., Nashville. Dept. of Physics, 


Model for Predicting 


Annual rept. 
P. G. Hull. Nov 90, 5p 
Contract N00014-90-J-1588 


No abstract available. 


129,600 

AD-A229 394/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics 

aes enh for Submillimeter Wavelength Free- 


Final rep rept. 1 re 89-30 Sep 90. 
G. Bekefi. 19 Nov 90, 26p 
Contract N00014-89-J-1654 


The MIT microwiggler prototype produced on-axis 
magnetic fields of nearly 5 kG. Tuning was used to 
reduce random and systematic wiggler errors to < or - 
0.5%. Temperature measurements show that 0.5 
msec, 5 kG pulses can be produced at 1 Hz at an oper- 
ating temperature of 40 deg C above room tempera- 
ture. We are collaborating with the Brookhaven Na- 
tional yore to develop a lambda = 532 nm FEL 

a. 70-period microwiggler and a 50 MeV RF 
LINAC. Preliminary simulation show that oscillator op- 
eration is attainable. We have made preliminary meas- 
urements of a 20-period subsection of the MIT 

Hemp a Saturation characteristics are accepta- 
ble gh Id uniformity without tuning is around 1% 
RMS. The enclosed photograph shows the partially as- 
sembled microwiggler whose completed length will 
consist of 70 periods. (RH) 


AD-A229 698/6/GAR PC A04/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Time-Domain Analysis of One-Dimensional Elec- 
mein Analyse Scattering by Lossy Media (Tijddo- 
mein se van SanOheeneionele Verstrooling 

ium met Verliezen). 

Fral cant 


J. J. — Oct 90, 52p FEL-90-A211, TDCK- 
TD90-247 
Text in English; Abstract in Dutch. 


A study was performed to investigate the electromag- 
netic scattering in the time domain by a plane interface 
between two half-spaces. One half-space is assumed 
to be vacuum, while the other half-space is homogene- 
ous and consists of lossy material. The incident field is 
assumed to be a uniform plane wave. Hence, this 
study addresses the one-dimensional scattering prob- 
lem. Both horizontal and vertical polarization of the in- 
cident field are addressed. Starting with the equations 
for the reflected and transmitted waves in the S- or 
laplace-domain, corresponding time-domain expres- 
sions are obtained by applying the inverse laplace 
transform analytically. These time-domain results are 
in closed form, i.e. are given in terms of elementary 
functions or integrals of elementary functions. Numeri- 
cal results are presented for the scattering of a unit- 
step and a Nuclear ElectroMagnetic Pulse (NEMP), 
using the derived time-domain expressions. The nu- 
merical implementation uses a time-marching proce- 
dure. Netherlands. (rh) 


129,602 

DE91005521/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Radioluminescent pol mer lights. 

G. A. Jensen, D. A. Nelson, and P. M. Molton. Sep 
90, 15p PNL-SA-18612, CONF-9009201-11 

Contract AC06-76RL01830 

Technology transfer conference: radioluminescent 
lighting technology, Annapolis, MD (USA), 25-26 Sep 
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—- Sponsored by Department of Energy, Washing- 
on, DC. 


The preparation of radioluminescent light sources 
where the tritium is located on the aryl-ring in a poly- 
mer has been demonstrated with deuterium/tritium 
substitution. This report discusses tests, results, and 
a—_-™ of radioluminescent polymers. 10 
if 2 
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Lawrence Livermore National Lab., CA. 
Novel perfiuorinated AR and protective coating for 
KDP and other ag materials. 
|. M. Thomas, and J. H. Campbell. 17 Dec 90, 22p 
UCRL-JC-104884, CONF-9010287-6 
oe W-7405-ENG-48 

Ider damage symposium — Boulder, CO 
fUSA) 25-26 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


A new commercially available perfluorinated organic 
polymer has been used to prepare a combined quar- 
terwave AR and protective coating for KDP and other 
optical materials. Coatings are applied from solution at 
room temperature by spin or dip, they are fully dense 
and have a refractive index of 1.29. laser damage 
threshold at 1064 nm and 355 nm is the highest that 
we have ever measured for an AR coating material. 5 
refs., 8 figs., 3 tabs. 
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Lawrence Livermore National Lab., CA. 

Coherent x-ray lasers for ications. 

R. A. London, P. Amendt, M. D. Rosen, M. D. Feit, 
and J. A. Fleck. Dec 90, 19p UCRL-JC-105731, 
CONF-9009266-4 

Contract W-7405-ENG-48 

International colloquium on x-ray lasers (2nd), York 
(UK), 17-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


Many of the projected py ne age of tan Bo. —s - 
quire high quality output radiation with 

as short wavelength, high power, OT nocussbay, 
short pulse, and high degree of coherence. We dis- 
cuss the requirements of an x-ray laser for the applica- 
tion of holography of aS enee samples. We present 
ideas for achieving these properties. Given that popu- 
lation inversions can be established to provide laser 
gain, we discuss how the propagation and amplifica- 
tion of x-rays within the lasing medium affect the qual- 
ity of the output radiation. Particular attention is given 
toward the development of transverse coherence. Re- 
sults are presented from several methods for calculat- 
ing the coherence, including a modal analysis and a 
numerical-wave propagation code. Calculations of the 
expected degree of coherence of standard x-ray lasers 
are aay as well as designs for more coherent lasers. 
9 refs., 6 figs., 1 tab. 
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Lawrence Livermore National Lab., CA. 

Nonlinear optics with focused x-ray lasers. 

L. B. DaSilva, M. H. Muendel, R. W. Falcone, D. J. 
Fields, and J. B. Kortright. 12 Dec 90, 15p UCRL-JC- 
105492, CONF-9009266-6 

Contract W-7405-ENG-48 

International colloquium on x-ray lasers (2nd), York 
(UK), 17-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


We have investigated the possibility of focusing x-ray 
lasers with the use of multilayered mirrors or zone 
plates. The results indicate that x-ray intensities as 
high as 10(sup 14) W/cm(sup 2) can be achieved by 
focusing saturated Ne-like x-ray lasers. These intensi- 
ties should be adequate for studying nonlinear optical 
phenomena. 9 refs., 2 figs. 
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Nickel-like soft x-ray lasers at 44.8 Angstrom and 
43.1 Angstrom. 

S. Maxon, B. MacGowan, S. Dalhed, A. Osterheld, 
and R. A. London. 1990, 18p UCRL-JC-103330, 
CONF-9009266-5 

Contract W-7405-ENG-48 

International colloquium on x-ray lasers (2nd), York 
(UK), 17-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


Predictions for the gains of the 4p-4d laser lines (0-1, 

2-1, 1-1) in Nickel-like Ta and W are compared to the 
results of experiment. Effects which can resolve the 
discrepancies are pointed out. 11 refs., 3 figs., 1 tab. 
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Janus Upgrade using brewster angle disk amplifier 


technology. 
J. Hunt, R. Boben, R. Blocker, J. Clark, and M. 
Henesian. 24 Oct 90, 38p UCRL-ID-105804 
Contract W-7405-ENG-48 
by Department of Energy, Washington, DC. 


The Nuclear Test and Experimental Science Program 
(NTES) has requested that the Laser design 
and price an upgrade to the Janus laser system 
(JANUS UPGRADE) capable of reliably delivering in 
excess of 200 joules per beamline in a range of pulse 
forms to three experiment areas. The facility is to have 
the following characteristics: three experiment areas, 
two high energy beams, each with 200--400 joule/1 ns 
at a wavele: of 1.053 or 1.064 microns, and 125-- 
250 J/1 ns in frequency doubled, one probe beam 
(0.1 J rated at 30 ps) to be used for interferometry, and 
reliable operation. The proposed facility would occupy 
approximately 5600 ft(sup 2) and be located in the 
Bldg. 174 complex. A block di of the entire facili- 
pA as Fig. 1. The facility is further defined by 
the Work Breakdown Structure (also shown in Fig. 1). 
The main elements of - WBS are the conventional 
facility and modifications thereof (WBS 1), 
equipment (WBS 2), the oar (WBS 3), the experiment 
areas (WBS 4), the controls and data acquisition 
system (WBS 5), and the project integration (WBS 6). 
The experiment area has three target chambers and 
- diagnostic hardware now in Janus. 12 figs., 4 
S. 
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in considerations for multi component molec- 
ular-polymeric nonlinear optical “EE 
K. D. Singer, M. G. Kuzyk, T. Fang, W. R. Holland, 
and P. A. Cahill. 1990, 25p SAND-91-0139C, CONF- 
9008185-1 
Contract AC04-76DP00789 
NATO advanced research workshop on organic mole- 
cules for nonlinear and photonics, La Rocheile 
(France), Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 


We review our work on multi component polymeric 
nonlinear optical materials. These materials consist of 
nonlinear optical molecules incorporated in a polymer- 
ic host. A cross-linked triazine polymer incorporati 
dicyanovinyl —_ azo dye was found to be rela- 
tively stable at 85(degree) and posses an electro-optic 
coefficient of 11pm/V. We have also observed the 
zero dispersion condition i in a new anomalous disper- 
sion dye for phase matched second harmonic genera- 
tion, and expect efficient conversion to the blue. A 
squarylium dye, ISQ, has been found to posses a large 
third order nonlinearity, and may display two-level be- 
havior. 24 refs., 11 figs. 
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Quasi-optical electron cyclotron maser for fusion 
— ior heating. (Progress report, July 1986-July 


7), 
E. C. Morse. 1987, 16p DOE/ER/52137-T1 
Contract FG03-86ER52137 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The goals of the proposed activity for the contract 

iod from July 1986 to July 1987 were to develop 
and test novel concepts relating to the quasioptical 
electron cyclotron maser. The thrust of this effort has 
been to develop, analyze, and test new output cou- 
pling schemes for the device. This effort has been car- 
ried out experimentally and theoretically with the as- 
sistance of two graduate students. 
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Intense micr 
microwave generation using free-electron 


T. J. Orzechowski. Sep 90, 29p UCRL-JC-104640, 
CONF-90091 18-2 

Contract W-7405-ENG-48 

International workshop on strong microwaves in plas- 
mas, Suzdal (USSR), 18-23 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 


In this paper, | will describe a free-electron laser —_ 
fier which operated in the microwave he 2) 

device, called the Electron Laser Facility ( LF), used 

an electron beam | pre to by a Linear Induction Ac- 
celerator (LIA). ELF operated as a single pass amplifi- 
pot and id study the PEL phnveies device had no 
ca’ we could s p independent of 
cavity considerations. With a sufficiently large input 
signal, growth of the signal from noise on the beam did 
not influence the lormance. This device demon- 
strated significant gain and allowed us to investigate 
such FEL phenomenon as saturation and synchrotron 
oscillation of the electrons trapped in the ponderomo- 

tive well. We were also able to study the phase shift of 
the radiation due to the real part of complex gain of the 
FEL. Because the interaction takes place in a wave- 
guide, the FEL can couple to several spatial modes at 
a given frequency. The bunched electrons can radiate 
at harmonics of the fundamental and in this experi- 

ment we studied the evolution of the third harmonic. In 
this paper, | will describe the Electron Laser Facility. | 
will discuss the FEL performance with regard to gain, 
saturation, phase evolution, mode coupling and har- 
monic generation, | will briefly discuss a switching 
technique which allows the LIA to run at high average 
power. When driven by such a device, and FEL can 
produce sy average power radiation. We will present 
the design for such a device which can be used to heat 
a tokamak plasma. This device is designed to operate 
at 250 GHz and produce an average power of 2 MW. 
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Simulation of a standing-wave free-electron laser. 
W. M. Sharp, A. M. Sessler, D. H. Whittum, J. S. 
Wurtele, and D. McDermott. Sep 90, 16p UCRL-JC- 
103826, CONF-90091 23-64 

Contracts W-7405-ENG-48, AC03-76SF00098 

Linear accelerator conference, Albuquerque, NM 
(USA), 9-14 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


The standing-wave free-electron laser (FEL) differs 
from a conventional linear-wiggler microwave FEL in 
using irises along the wiggler to form a series of stand- 
ing-wave cavities and in reaccelerating the beam be- 
tween cavities to maintain the average energy. The 
device has been proposed for use in a two-beam ac- 
celerator (TBA) because microwave power can be ex- 
tracted more effectively than from a traveling-wave 
FEL. The standing-wave FEL is modeled in the contin- 
uum limit by a set of equations describing the coupling 
of a one-dimensional beam to a TE(sub 01) rectangu- 
lar-waveguide mode. Analytic calculations and numeri- 
cal simulations are used to determine the time varia- 
tion of the reacceleration field and the prebunching re- 
quired so that the final microwave energy is the same 
in all cavities. The microwave energy and phase are 
found to be insensitive to modest spreads in the beam 
energy and phase and to errors in the reacceleration 
field and the beam current, but the output phase ap- 
pears sensitive to beam-energy errors and to timing 
jitter. 
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DE91744337/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 
Effect of preionization on uniformity of X-ray trig- 
ered XeCl laser discharges. 
. Letardi, S. Bollanti, and C. E. Zheng. May 90, 41p 
ENEA-RT-TIB-89-60, RT/TIB-89-60 
U.S. Sales Only. 


For high repetition rate, large active volume, discharge 
excimer lasers, thyratrons or spark-gap switches are 
not good candidates as low inductance plasma switch- 
es to transfer energy efficiently from the pulse-forming- 
line to the laser discharge mixture. This is due to either 
too high discharge currents and voltages in the loop, or 
too high repetition rates. In order to avoid these prob- 
lems some photo-triggered laser discharges have re- 
cently been realized. In experiments, the low induct- 
ance switch between the pulse-forming-line and one of 
the electrodes in the discharges chamber was saved 
and the discharge electrode was charged typically with 


a rising time (10%-90%) of several aoe. 
which is more than 


time a for the same 
electric field per unit pressure, /p. 
The minimum preionization rate required for the uni- 
- discharge was found to increase very quickly with 
porp. 


6E91744338/GAR PC A03/MF A01 
a Frascati (aly). Dipt. Tecnologie Intersettoriali 
i Base. 
Relation between cavity detuning and output opti- 
i electron lasers. 


cal intensity in 
G. Dattoli, A. De Angelis, G. P. Gallerano, C. Mari, 
and A. Torre. May 90, 29p ENEA-RT-TIB-89-65, RT/ 
TIB-89-65 

U.S. Sales Only. 


This paper uses a simple model of gain saturation in 
free electron lasers operating with pulsed beams to 
study intensity growth as a function of cavity mismatch 
and of the coupling parameter. In spite of the simplicity 
of the model, the dependance of intracavity power, as 
a function of cavity detuning, is reproduced remarkably 
well. It is also pointed out that an enhancement of the 
optical power is obtained by moving the mirrors to 
adjust the cavity length while the optical signal , 
The problem is analyzed quantitatively and realization 
schemes are proposed 
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pj a Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

Simple treatment of the FEL pulse pr 

poo od with inclusion of transverse dy- 

namics. 

G. Dattoli, A. Torre, H. Fang, and J. C. Gallardo. May 

90, 37p ENEA-RT-TIB-89-58, CONF-8908134-33 

International free electron laser conference (11th), 

Naples, FL (USA), 28 Aug - 1 Sep 1989, Paper pre- 

sented at the 11th international conference on free 

electron lasers (Naples, FL, 28 Aug-1 Sep 1989). 

U.S. Sales Only. 


The Colson wave equation (C.W.E.) is a flexible tool for 
investigating free electron laser (FEL) dynamical be- 
haviour for devices operating in different experimental 
configurations. The advantages offered by the C.W.E. 
are due to the fact that it is an evolution-type equation 
easily amenable for numerical computation and in 
many cases it allows insightful analytical solutions. 
This paper investigates some techniques to deal with 
the C.W.E. in the small signal regime including both 
transverse and longitudinal dynamics. The mathemati- 
cal method exploited is fairly simple and benefits from 
techniques developed both in classical and quantum 
optics. To stress the simplicity of the method, the in- 
vest ation starts with an analysis of the solution of the 
. in the simplest case (no transverse and longitu- 
Gal mode structures) and then shows that when both 
the longitudinal and transverse shapes of the current 
are practically constant, the problem of model evolu- 
tion can be easily treated. The results obtained so far, 
have indicated that the C.W.E is a very flexible and 
practical analytical tool for understanding the dynamic 
behaviour of the FEL. Furthermore, it has been shown 
that general and useful results can be obtained with 
relatively little computational effort. 
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Inductance calculation of discharge chamber for 
transverse gas flow laser system. 

T. Letardi, F. Flora, and C. E. Zheng. May 90, 30p 
ENEA-RT-TIB-89-59, RT/TIB-89-59 

U.S. Sales Only. 


The inductance of a laser discharge chamber is one of 
the important parameters for a discharge laser device 
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S. Bollanti, T. Letardi, and C. E. Zheng. 1990, 49p 
ETDE-IT-90-97 

Published on IEEE Trans Plasma Science. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A Se ee 
preionization pulse duration 

an beent Galesisantianat toe tonteiee nian sel 
shorter than the streamer-forming time for the same 
gap pressure , p, and electric field per unit pressure, E/ 
p. The minimum preionization rate required for a good 
ype oe ten oly quick- 


and a fairly good agreement has been obtained. 
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Published on Optics Communication. 
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v ited: namely that one of pulsed electron beams 
with a bunch lengh co: le to the wavelength. 
gain of the waveguide FEL is analytically derived in the 
small signal approximation. It is shown that the gain 
takes the same form as in the free space case when it 
is expressed as a funciion of the phase shift. This 
gives rise to new interesting frequency behaviour of 
the gain line-shape which allows the waveguide FEL to 
be used as a wide band amplifier. An evaluation of in- 

broadening effects and their compari- 
son to the free space case shows that the waveguide 
FEL is less sensitive to the electron beam quality. The 
conditions for a bunched electron beam, under which 
the spread of the pulse in the waveguide may be ne- 
glected, are also evidenced. 


PC A03/MF A01 
FEL equation: An inexpensive numerical 


i, F. Ciocci, G. Dattoli, and A. Torre. Sep 90, 
ap BEAN 16-00-72 RT/TIB-89-72 
Only. 


This paper presents a simple and efficient algorithm 
which allows reliable solutions of the FEL smal _ 
am gain equation, even with a pocket computer. 
same algorithm is used to calculate the derivatives me 
the complex field amplitude, with respect to the detun- 
ing parameter. Interest in these latter quantities is mo- 
tivated by the crucial role they play in the analysis of 
the evolution of the FEL transverse and longitudinal 
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Excimer laser development at the ENEA Frascati 


center. 

S. Bollanti, P. Di Lazzaro, F. Flora, G. Giordano, and 

N. Lisi. 1991, 11p ETDE-IT-91-04, CONF-910330-1 

re congress on optical science and engi- 
(4th), The Hague (Netherlands), 11-15 Mar 

1991, aper presented at the international congress 
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Short communication. 
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Thomson-CSF, Orsay (France). 
— Optical Fibres and Sensors for Aeronau- 


nt, and M. Turpin. cSep 90, 1 
in a AARD, Advances in Panes em pa Active and 
Passive Airborne Sensors 10 p. 


The primary motivations for using fiber optics for on- 
board communications, flight, and engine control in air- 
crafts, are immunity from electromagnetic interference 
and lightnings, lighter weight, smaller size, and a high 
degree of data formatting flexibility. The present status 
of the optical fiber fabrication technologies is present- 
ed along with some of the applications currently ac- 
cessible for optical fibers in terms of inflight communi- 
cations, navigation, and physical data collection and 

er transmission. Typical values are given of 
the characteristics made achievable by the evolution 
of the technologies. 
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Marconi Space Systems Ltd., Portsmouth (England). 
Use of Optical Methods for ‘Microwave Signal Dis- 
tribution and Control. 

|. Mcmillan. cSep 90, 5p 

In AGARD, pe aig in Components for Active and 
Passive Airborne Sensors 5 p. 


It has now become practical to distribute radio fre- 
quency signals with GHz frequencies along optical 
fibers and to use optical power splitters and filters as 
one might use their microwave equivalents. Lower 
mass designs are therefore possible and the low trans- 
mission loss of optical fibers means that loss due to 
distances of up to 50 meters may be ignored. The in- 
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. The * 


herent wide bandwidth and stable phase characteris- 
tics of optical components as well as their one 
parallel channel capacity can also be readily e 
A signal distribution lem was ined whic Daan 
pre saan with a novel high speed data transmission 
was used to control a ground demonstrator of 
a spaceborne phased a synthetic aperture radar. 
Such a radar £ uires the low mass and high quality 
distribution of a 5 GHz signal to around 500 individual 
transmit-receive modules as well as the collection and 
summation of the dual polarization receive signals and 
the high speed control of the array. The design choices 
are discussed and the practical realization of such an 
all optical distribution system is presented together 
with the resultant measured performance. 
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infrared Laser Radar Systems. 
A. V. Jelalian, and D. R. Bates. cSep 90, 20p 
In AGARD, Advances in Components for Active and 
Passive Airborne Sensors 20 p. 


Infrared laser radars constitute a direct extension of 
conventional radar techniques to very short wave- 
lengths. Whether they are called lidar or ladar, they op- 
erate on the same basic principles as microwave 
radars. Because they operate at much shorter wave- 
lengths, ladars are capable of higher accuracy and 
more precise resolution than microwave radars. On 
the other hand, ladars are subject to the vagaries of 
the atmosphere and are thus generally restricted to 
shorter ranges. CO2 lasers operate at wavelengths be- 
tween 9 and 11.5 microns spanning much of the 8 to 
12 micron atmospheric window. Atmospheric attenu- 
ation is discussed throughout the electromagnetic 
spectrum and the impact is assessed that weather has 
on system selection, with a view toward complementa- 
ry use of active radar and active and — optical 
systems. CO2 laser radar field test results are present- 
ed to indicate the performance potential for moving 
target detection and range detection and imaging of 
targets. Simultaneous measurements from a common 
a i active and passive system test are also pre- 
sented. 
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Georgia Inst. of Tech., Atlanta. 

Development of a Two Photon/Laser Induced Fiu- 
orescence Technique for the Detection of Atmos- 
heric OH Radicals. 
inal Report. 

J. Bradshaw. 1990, 12p NAS 1.26:187724, NASA- 

CR-187724 

Contract NAG1-818 

The development of a new mid-IR laser source was 

the primary goal. Backward propagating stimulated D2 

Raman frequency down conversion of a commercially 

available 1.06 micron Nd:YAG laser was shown to 

generate an efficient source of 1.56 micron radiation 
with near diffraction limited beam quality. The efficient 
generation of a 2.9 micron laser source was also 

a using backward propagating CH4 Raman fre- 

down conversion of the 1.56 micron pump. 
lightly higher efficiencies were obtained for frequency 

down conversion of the 1.06 micron Nd:YAG using the 
H2 Raman shift yielding a near diffraction limited 
source in the 200 mJ range at 1.9 micron. Similar con- 
version efficiencies are anticipated as a result of ex- 
tending the wavelength coverage of recently available 
Ti:sapphire pulse laser to not only cover the 740 to 860 
nm fundamental wavelength range but also the .95 to 
1.15 and 1.06 to 1.33 micron range using D2 and H2, 
respectively. The antici — sensitivity of a TP-LIF OH 
sensor using this mid-IR source would on signal limit- 
ed detection of 1.4 x 10(exp 5) OH/cu cm under 
boundary layer conditions and 5.5 x 10(exp 4) OH/cu 
cm under free troposphere sampling conditions for a 
five minute signal integration period. This level of per- 
formance coupled with the techniques non-perturbing 
nature and freedom from both interferences and back- 
ground would allow reliable tropospheric OH measure- 
ment to be obtained under virtually any ambient condi- 
po of current interest, including interstitial and sam- 
pling. 
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a. — High Concentration 
Ratio, Optical Col 
Patent pe ga 
M. A. Kruer. Filed 30 Mar 90, 15p N91-13999/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is directed to an optical collector requir- 
ing a wide acceptance angle, and a high concentration 
ratio. The invention is particularly adapted for use in 
solar collectors of cassegrain design. The optical col- 
lector system includes a parabolic circular concave pri- 
mary mirror and a hyperbolic circular convex second- 
ary mirror. The primary mirror includes a circular hole 
located at its center wherein a solar collecior is locat- 
ed. The mirrored surface of the secondary mirror has 
three distinct zones: a center circle, an on-axis annu- 
lus, and an off-axis section. The parabolic shape of the 
primary mirror is chosen so that the pri mirror re- 
flects light entering the system on-axis onto the on- 
axis annulus. A substantial amount of light entering the 
system off-axis is reflected by the primary mirror onto 
either the off-axis section or onto the center circle. 
Subsequently, the off-axis sections reflect the off-axis 
light toward the solar collector. Thus, off-axis light is 
captured which would otherwise be lost to the system. 
The noveity of the system appears to lie in the configu- 
ration of the primary mirror which focuses off-axis light 
onto an annular portion of the secondary mirror to 
enable capture thereof. This feature results in wide ac- 
ceptance angle and a high concentration ratio, and 
also compensates for the effects of non-specular re- 
flection, and enables a cassegrain configuration to be 
used where such characteristics are required. 


129,626 

PAT-APPL-7-506 636/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Laser Optical Disk Position Encoder with Active 
Heads. 

Patent Application. 

E. P. Osborne. Filed 30 Mar 90, 57p N91-14001/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
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An angular position encoder is provided that minimizes 
the effects of eccentricity and other misalignments be- 
tween the disk and the read stations by employing 
heads which incorporate beam steering optics with the 
ability to actively track the disk in directions along the 
disk radius and normal to its surface. The device 
adapts features prevalent in optical disk technology 
toward the application of angular position sensing. A 
reflective disk and the principles of interferometry are 
employed. The servo-controlled steering optics move 
so as to acquire a track on the disk lying at a predeter- 
mined radius and distance below the head, and then 
adjust position and orientation in order to maintain the 
view of the disk track as required. Thus, the device is 
actively self-aligning. 


129,627 

PAT-APPL-7-531 373/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Apparatus for Precision Focusing and Positioning 
of a Beam Waist on a Target. 

Patent Application. 

D. H. Lynch, W. D. Gunter, and K. W. Mcalister. Filed 
31 May 90, 29p N91-14002/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to optical focussing apparatus 
and, more particularly, to optical apparatus for focus- 
sing a highly collimated Gaussian beam which pro- 
vides independent and fine control over the focus 
waist diameter, the focus position both along the beam 
axis and transverse to the beam, and the focus angle. 
A beam focusing and positioning apparatus provides 
focusing and positioning for the waist of a waisted 
beam at a desired location on a target such as an opti- 
cal fiber. The apparatus includes a first lens, having a 
focal plane f(sub 1), disposed in the path of an incom- 
ing beam and a second lens, having a focal plane f(sub 
2) and ap space downstream from the first lens by a 
distance at least equal to f(sub 1) + 10 f(sub 2), which 
cooperates with the first lens to focus the waist of the 
beam on the target. A rotatable optical device, dis- 
posed upstream of the first lens, adjusts the angular 





orientation of the beam waist. The transverse position 
Ceeaet Ee en enema ene 


lewport 
only two of the seven required adjustments. | 


129,62. 
PAT-APPL-7-545 177/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Three Dimensional Moire Pattern Alignment. 
Patent lication. 


R. D. Juday. Filed 28 Jun 90, 24p N91-14000/4 
cane a een a tonkign — y 5 . 
censing and, possibly, for foreign licensing oO 
application available NTIS. 


An apparatus is disclosed for determining three dimen- 
sional positioning relative to a predetermined point uti- 
lizing moire interference patterns such that the pat- 
terns are complementary when viewed on axis from 
the predetermined distance. Further, the invention in- 
cludes means for determining rotational positioning i 

addition to three dimensional translational positioning. 


129,629 

PAT-APPL-7-553 058/GAR PC NO3/MF A01 
Department of the peo he ne rl DC. 

Optical Encoding of imaging Da 

ox Application. 

J. P. Garcia. Filed 16 Jul 90, 10p N91-14821/3 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


= pon imaging data sampled through a sensing array 

spaced receiving end faces of optic fiber bundles is 
pba sev by the different signal delay lengths of the 
fibers forming the respective bundles. The geometry of 
such end faces in the array is such as to effect encod- 
ing in dependence on the angular orientation and posi- 
tion of sampled segments of the optical data relative to 
the end faces on which such sampled segments im- 
pinge. 


129,630 

PAT-APPL-7-554 051/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Optoelectronic Devices. 

Patent Application. 

L. H. Sperling, C. J. Murphy, W. A. Rosen, and H. 
Jain, Filed 16 Jul 90, 29p N91-14822/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This moat to aoe to acrylic polymers and more 
a and polyacrylates such 
BONN. ¢ 2 ven 5-nitrophenylamino) ethyl acry- 
fate)) and Anya. vnethyl-4-nitropheny)acrylamide). 
These acrylic polymers are particularly useful as non- 
linear optical components in various electrical devices 
for processing optical signals including interferome- 
tors, optical switches, optical amplifiers, generators, 
computational devices and the like. 


129,631 
PAT-APPL-7-560 924/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

| Joint Correlation for Real-Time Tracking. 
Patent Application. 
R. D. Juday. Filed 31 Jul 90, 18p N91-13997/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for — an object in a sequence of 
images is described. Such sequence of images may, 
for example, be a sequence of television frames. The 
object in the current frame is correlated with the object 
frame to obtain the relative location of 

in the two frames. An optical joint transform 


129,632 
PAT-APPL-7-568 129/GAR PC NO3/MF A01 


Tracking Using an i ba 
an interferometric 
SGAAS Phese'Conjusate Mirror 
Patent Appi ; 
i , and T. Liu. Filed 16 Aug 90, 17p N91- 
13998/' 


Contract NAS7-918 

This ng at, poss. 1 ay ne Sear for U.S. li- 
censing al , for foreign licensing. Copy of 
application available NTIS. 


A method and apparatus is disclosed for detecting and 
tracking moving in a noise environment clut- 
tered with fast- slow-moving objects and other 
time-varying background. A ae of phase conjugate 
light beams carrying hohe ot rou information com- 
monly cancel each other out through an image sub- 
traction process in a phase conjugate ineerierortnter, 
wherein gratings are formed in a fast photo-refractive 
phase conjugate mirror material. In the steady state, 
there is no output. When the optical path of one of the 
two phase conjugate beams is suddenly changed, the 
return beam loses its conjugate nature and the 
inter-ferometer is out of balance, resulting in an ob- 
servable output. The observable output lasts until the 

hase conjugate nature of the beam has recovered. 

he observ time of the output signal is roughly 
equal to the formation time of the grating. If the optical 
path changing time is slower than the formation time, 
the change of optical path becomes unobservable, be- 
cause the index grating can follow the change. Thus, 
objects we at speeds which result in a path 
changing time which is slower than the formation time 
are not observable and do not clutter the output image 
view. 


129,633 
PB91-158709 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
poe Ceramics Div. 
* a ee eo 

inal rept. 
A. Feldman, E. N. Farabaugh, and Y. N. Sun. 1988, 
4 


p 
Pub. in Proceedings of Optical interference Coatings 
Topical Meeting, Tucson, AZ., April 12-15, 1988, p14- 
17. 


If an optical film is not fully oxidized, its refractive index 
will be different from expected, and significant optical 
absorption may result. In order to ensure full oxidation 
of oxide films, evaporations are frequently carried out 
in reactive atmospheres containing si partial 
pressures of oxygen. SiO(x) films a convenient 
system for studying the oxidation state of reactively 

evaporated films, not only because they are oy 
coating materials, but because structural mode! — 
been ety for the system. In the paper, 
degree of oxidation of SiO(x) films, prepared by e. 
tive electron-beam evaporation of Si under different 
partial pressures of oxygen, has been examined by X- 
ray photoelectron hy amg (XPS). The analysis 
suggests tha the silicon in the films is not as fully oxi- 
dized as might be expected on the basis of the meas- 
ured oxygen content. 
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PBS1-158972 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
pe MD. Applied and Computational Mathe- 


matics 
Algorithm and Computer Program for the Caicula- 
tion of Envelope Curves. 

Final rept. 

M. McClain, A. Feldman, D. Kahaner, and X. T. Ying. 
1991, 4p 

See also PB90-155409. 

Pub. in Computers in Physics, p45-48 Jan/Feb 91. 


A procedure has been developed to calculate numeri- 
cally the envelope functions of an oscillatory curve. 
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Ww Stat ters Mi. Geeta tena = 
layne State Detroit, 
Astronomy. 


Theoretical of lons in 
Investigations of Negative a 


1 Wadtive. 31 Aig 00. tile AF ‘meo:Viee: 
OSR-TR-90-11 
Grant AFOSR-8 ror. So 


29,636 
AD-A229 500/4/GAR 
Weapons Lab., Kirtland AFB, NM. 
Mode! for the 


T 
ea ae 
C. R. Sovinec. Oct 90, meme WL-TR-90-69 


An expression for be es bn at an 
—. in the MARA\ Wopesmaains been 
derived. The analysis assumes that the plasma follows 
the ideal magneto-hydrodynamics approximation, that 
the magnetic forces are the only ones of interest, and 
that the toroid is in a confined equilibrium at the start 
and end of the . All dimensions of the 
toroid are force to lapse linearly, —iceuebeen 
energy in the toroid is found to be inversely proportio' 

al to the inner radius-- or any other dimension. This 
analysis gives an estimate to help limit the parameter 
space of a computational eee pene 
process. Keywords: Plasma torus compression, Force 
free configuration, Plasma gun. (JHD) 
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eapons 
of Documents 
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a te elated tothe of Co- 
Operation, 
axial Plasma Guns. en 
Final rept. 
D. W. Price. Nov 90, 244p Rept no. WL-TR-90-77 


Cone ee ee 
diti ons ( and dense ome foci) of interest to 
the Air Force. Experimental and theoretical 

— = pom has been i 
—- ’s to present. 

topics has been done in the Soviet Union, 
Gas and West Eu West — eo hag United States, and 


Trove coches tne anes mane peat 
lection was prepared in September 1988.) The refer- 
ences deal with the theory, operational behavior, per- 
formance and applications of coaxial plasma guns and 
dense 
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Plasma Physics 


, Experimental data, Focusing, Pinch effect, 
accelerators, Plasma current, Plasma devices, 
Plasma generators, Plasmas(Physics), Theory. (jhd) 
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DE91006682/GAR PC A03/MF A01 
———) Livermore National a ‘ 
Studies e four 
wave mixing of radiation i ~~ Final 
report, June 7, 1989-August 6, 1990. 

Progress rept. 

C. Joshi. Dec 90, ad * tonnage 105907 

Contract aaeteoane 

Sponsored seiemateant of Energy, Washington, DC. 
bomen is Of this document are illegible in microfiche 
products. 


Optical Phase Conjugation is an area of nonlinear 
optics with a wide variety of potential applications. One 
method of ee ae phase conjugate signal is with 
four wave mixing (FWM). in FWM, three input beams 
interact in a nonlinear medium, and a fourth beam is 
‘oduced that is the phase conj ite of one of the 
input waves. neate Four Wave Mixing (DFWM) is 
a special case of FWM in which all of the beams are at 
the same frequency. In a plasma, DFWM is an effec- 
tive technique for phase conjugation in high density, 
low temperature plasmas. One way of enhanci a4 
= Ayer y owe signal over and above the D 
esonant Four Wave Mixing (RFWM), i 
which two of the input beams beat at a plasma reso- 
nance. In addition to enhancing the generated wave, 
RFWM can also serve as a diagnostic for many plasma 
parameters, such as the electron and ion tempera- 
tures, the ion acoustic velocity, and the dam ae. rate. 
In this report, experimental evidence of R 
CO(sub 2) laser radiation (10.6 (mu)m) is uae 
and the data is compared with theoretical predictions. 


/GA PC A03/MF A01 
California Univ., Los Angeles. Dept. of Physics. 
Energetic in, cavition formation, 
and nonlinear development at a plasma density 
— Final report, June 16, 1989-June 15, 


Progress rept. 

a. ow and B. S. Bauer. 4 Sep 90, 20p UCRL- 
1058 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


We have investigated several phenomena of impor- 
tance to laser-plasma interactions. In our studies, 
these are eotioled by microwave and rf-plasma inter- 
actions. Our focus has been on resonant al tion of 
intense electromagnetic radiation at the plasma critical 
layer. Electron plasma wave (EPW) growth and caviton 
formation have been shown to be most efficient for 
shallow density gradients at the critical layer, where 
EPW convection losses are minimized. EPW electric 
field energies of 5000 times the plasma thermal 
energy, and energetic electron tails out to 5000T(sub 
e), have been observed at the top of an inverse para- 
bolic density profile. lons receive delta-function-like 
impulses from localized electron plasma waves and 
wave-breaking electron ejection; the disruption of the 
ion fluid can only partially be described by the ponder- 
omotive force. Our attempt is to test and illuminate 
some of the fundamental concepts of strong turbu- 
lence and EM wave-plasma interaction. 7 refs. 
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DE91006701/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Measurements with a 35 psec gate time micro- 

channel plate camera. 

P. E. Bell, J. D. Kilkenny, R. Hanks, and O. Landen. 

Jul 90, 21p UCRL-JC-104612, CONF-900756-57 

Contract W-7405-ENG-48 

SPIE annual international technical symposium on op- 

tical and optoelectronic applied science and engineer- 

ing (34th), San Diego, CA (USA), 8-13 Jul 1990. Spon- 
by Department of Energy, Washington, DC. 


Measurements of the x-ray gate time of 0.2 mm thick 
microchannel plates with an L/D aspect ratio of 20 as 
opposed to the more usual L/D=40, demonstrate that 
gate times of 35 ps can be achieved. Good agreement 
with time dependent modelling is demonstrated. 7 
refs., 4 figs., 2 tabs. 
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DE91006876/GAR 


242 VOL. 91, No. 11 


PC A03/MF A01 


California Univ., Berkeley. 
a to heat and 
beta in Dill-D. Annual t 


; coaik May 1989- 
ie Fowler 1990, 16p BeApTE 1080. 


Contract FG03-89ER51116 

Sponsored by Department of Energy, Washington, DC. 
The objective is to collaborate with the General 
Atomics staff and the LLNL staff at General Atomics in 
the analysis of transport data from Dill-D. The Berke- 
ley effort is integrated into the ongoing efforts at GA to 
help expedite progress in the fu ntal understand- 
ing of transport phenomena in tokamaks. 


particle 
echnical 
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DE91006908/GAR PC A03/MF A01 

Columbia Univ., New York. Dept. of Applied Physics. 
High beta tokamak research and 


Report of progress, 8 November 1989-1 November 


iareee rept. 

1990, 31p DOE/ER/53222-1 

Contract FG02-86ER53222 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Our activities on High Beta Tokamak Research pny 
the past 12 months of the present budget period 

be divided into four areas: completion of kink ned 
studies in HBT; completion of carbon impurity trans- 
port studies in HBT; design of HBT-EP; and construc- 
tion of HBT-EP. Each of these is described briefly in 
the sections of this progress report. 


129,643 

DE91006957/GAR PC A03/MF A01 
Grumman Aerospace Corp., Princeton, NJ. Corporate 
Research Center. 

High beta and second stability region transport 
‘Ocbeber a Technical progress report, 


ober 1989-May 1990). 
12 Jun 90, 414p DOE/ER/51124-T2 
Contract FG02-89ER51124 
Sponsored by Department of Energy, Washington, DC. 


This document summarizes progress made on the re- 
search of high beta and second region transport and 
Stability. In the area second stability region studies we 
report on an investigation of the on ility of second 
region access in tre center of TFTR “supershots.” 
The instabilities found may coincide with experimental 
observation. Significant progress has been made on 
the resistive stability properties of high beta poloidal 
“supershot” megs, For these studies profiles 
were taken from the TRANSP transport analysis code 
which analyzes experimental data. Invoking flattening 
of the pressure profile on mode rational surfaces 
causes tearing modes to persist into the experimental 
range of interest. Further, the experimental observa- 
tion of the modes seems to be consistent with the pre- 
dictions of the MHD model. In addition, code develop- 
ment in several areas has proceeded. 


129,644 

DE91007303/GAR PC A03/MF A01 

California Univ., Berkeley. Electronics Research Lab. 

Electronics Research Laboratory, Plasma Theory 

and Simulation Group — ress report, Jan- 
uary 1, 1989-December 31, 1 

C. K. Birdsall. 31 Dec 89, 48p DOE/ER/53220-T9 

Contract FG03-86ER53220 

Sponsored by Department of Energy, Washington, DC. 


This is a brief progress report, covering our research in 
general plasma theory and simulation, plasma-wall 
physics theory and simulation, and code development. 
Reports written in this period are included with this 
mailing. A publications list plus abstracts for two major 
meetings are included. 


129,645 

DE91007304/GAR PC A03/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
Numerical error in electron orbits with large 


omega (sub ce)(Deita)t. 

S. E. Parker, and C. K. Birdsall. 20 Dec 89, 29p 
UCB/ERL-M-89/136 

Contract FG03-86ER53220 

Sponsored by Department of Energy, Washington, DC. 


We have found that running electrostatic particle 
codes relatively large (omega)(sub ce)(Delta)t in some 
circumstances does not significantly affect the physi- 


cal results. We first present results from a single ees 
cle mover finding the correct first order drifts ge 
— pry ere We then cherachetas @ the nu- 

merical orbit of the Boris algorithm for rotation when 
(omega)(sub conDetayt (much gt) 1. Next, an — 
of the guiding center motion is given showing why the 
first order drift is retained at large ( )(sub 
ce)(Delta)t. Lastly, we present a plasma simulation of a 
one dimensional cross field sheath, with large and 
small (omega)(sub ce)(Delta)t, with very little differ- 
ence in the results. 15 refs., 7 figs., 1 tab. 
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DE91007306/GAR PC A04/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
a solutions and particie simulations of 


yma plasma 

M. J. Gerver, S. E. Parker, and K. Theilhaber. 30 Aug 
89, 52p UCB/ERL-M-89/114 

Contracts FG03-86ER53220, AC02-78ET51013 
Sponsored by Department of Energy, Washington, DC. 


Particles simulations have been made of an infinite 
plasma slab, bounded by absorbing conducting walls, 
with a magnetic field parallel to the walls. The simula- 
tions have been either 1-D, or 2-D, with the magnetic 
field normal to the simulation plane. Initially, the 
plasma has a uniform density between the walls, and 
there is a uniform source of ions and electrons to re- 
place particles lost to the walls. In the 1-D case, there 
is no diffusion of the particle guiding centers, and the 
plasma remains uniform in density and potential over 
most of the slab, with sheaths about a Debye length 
wide where the potential rises to the wall potential. In 
the 2-D case, the density profile becomes parabolic, 
going almost to zero at the walls, and there is a quasin- 
eutral presheath in the bulk of the plasma, in addition 
to sheaths near the walls. Analytic expressions are 
found for the density and potential profiles in both 
cases, including, in the 2-D case, the magnetic pre- 
sheath due to finite ion Larmor radius, and the effects 
of the guiding center diffusion rate being either much 
less than or much grater than the energy diffusion rate. 
These analytic expressions are shown to agree with 
the simulations. A 1-D simulation with Monte Carlo 
guiding center diffusion included gives results that are 
good agreement with the much more expensive 2-D 
simulation. 17 refs., 10 figs. 
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DE91007320/GAR PC A03/MF A01 
= Univ., College Park. Lab. for Plasma Re- 
search. 

Study of effects of small perturbations on chaotic 
~~ Progress report, January 1990-Decem- 


C. Grebogi, and J. A. Yorke. Dec 90, 19p DOE/ER/ 
6-4 


2 
Contract FG05-87ER25036 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics on small per- 
turbations on chaotic systems: controlling chaos; 
shadowing and noise reduction; chaotic scattering; 
random maps; magnetic dynamo; and aids transmis- 
sion. (LSP) 
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DE91007347/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

UV Thomson scattering from x-ray laser plasmas. 
B. La Fontaine, H. A. Baldis, D. M. Villeneuve, J. E. 
Bernard, and G. D. a a 3 Jan 91, 16p UCRL-JC- 
105905, CONF-9009; 

Contract W-7405-ENG-48 

International colloquium on X-ray lasers (2nd), York 
(UK), 17-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


Plasmas produced by irradiating massive carbon tar- 
gets with a 1.064 (mu)m, 1.5 ns laser pulse at incident 
energies of (approximately)100 J have been investi- 
gated. UV thermal Thomson scattering was used to 
obtain the electron and ion temperatures, as well as 
drift velocities. The electron density was obtained by 
optical interferometry. The results are compared to hy- 
drodynamic computer modeling. 6 refs., 6 figs. 
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DE91744404/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 





implosion symmetry and burn efficiency in inertial 


confinement fusion by dot 
S. Atzeni. 1990, 43p ENEA-RT-FUS-90-07, CONF- 
9001121-2 
European conference on laser interaction with matter 
(20th), Schliersee (Germany, F.R.), 22-26 Jan 1990, 
Paper presented at the 20th ECLIM, European confer- 
ence on laser interaction with matter (Schliersee, 22- 
26 Jan 1990). 

U.S. Sales Only. 


a effect of long wavelength irradiation non-uniformi- 
ties on the performance of single shell, reactor targets 
is investigated by means of 2-D numerical simulations. 
The stages of t coll , hot-spot formation, igni- 
tion burn are illustrated. Evidence is shown for the 
occurrence of the Rayleigh-Taylor instability during 
target stagnation. It is then shown that the sensitivity of 
a so family of targets to the non-uniformities of the 
driving pressure critically depend on the 1-D ignition 
margin and the spark convergence ratio of the target. 
The tolerable levels of non-uniformity as a function of 
the perturbation mode number, is determined, for se- 
ame targets, by means of a parametric numerical 
study. 
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DES$1744409/GAR PC A06/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 
Feasibility on a free electron laser source 
for plasma heating. 

Progress rept. 

R. Barbini, U. Bizzarri, A. Botticelli, F. Ciocci, and F. 
Po ope May 90, 111p ENEA-RT-TIB-89-56, RT/ 


U.S. Sales Only. 


The purpose of this document is to evaluate the state 
of the art and the feasibility of high average power and 
high efficiency free electron laser (FEL) devices oper- 
ating in the millimeter and submillimeter wavelength 
regions. The main interest in such a radiation source is 
for plasma heating technology in magnetic confine- 
ment fusion machines bcp electron cyclotron reso- 
nance (ECRH). The plan of this document is as fol- 
lows: the theoretical and experimental aspects of 
ECRH; the state of art of FEL sources and the activity 
on FEL R&D carried out in ENEA (Italian Commission 
for Alternative ee ee the general features 
of high power high efficiency FEL devices; two possi- 
ble FEL sources (with induction linac and radio-fre- 
(rasce linac) suitable for plasma heating in the FTU 
rascati Tokamak Upgrade device). Special attention 
iven to cost estimates, schedules, cost/Watt for 1 
M of FEL source operating at 300 GHz. the main 
issues related to the feasibility of high average power 
and high efficiency sources in the millimeter wave- 
length range are summarized, and an extrapolation to 
a 10 MW device is presented. Several technical an- 
nexes complete this document. They provide informa- 
tion such as a listing of relevant research project car- 
ried out by ENEA, a detailed description of the physics 
and technolgy of FELs, and definitions of the symbols 
more frequently utilize throughout the text. 
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DE$1744412/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 
Emission of neutrons as a consequence of titani- 
um-deuterium interaction. 

A. De Ninno, A. Frattolillo, G. Lollobattista, L. 
Martinis, and M. Martone. 1989, 18p ETDE-IT-90-96 
U.S. Sales Only. 


The interaction of deuterium gas with titanium has pro- 
duced a flow of neutrons in the experiment reported 
here. This seems to show that it is not necessary to 
use electrolysis in order to obtain a low temperature 
fusion reaction between deuterium nuclei. The experi- 
ment confirms also that non-equilibrium conditions are 
necessary in order to produce such a phenomenon. 


129,652 
DE$1744418/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Dipt. Fusione. 
Method for the automatic re of 2-D Lagran- 
gian codes for ICF implosions 
Atzeni, and A. Guerrieri. ae ‘90, 32p ENEA-RT- 
NUCL-90-06, CONF-9001121-1 
European conference on laser interaction with matter 
20th), Schliersee (Germany, F.R.), 22-26 Jan 1990, 
ended version of the paper P-107 presented at the 
20th ECLIM, European conference on laser interaction 
with matter (Schliersee, 22-26 Jan 1990). 
U.S. Sales Only. 


The method for the automatic, discrete rezoning of 
two-dimensional oe ee) —. for the Inertial 
Confinement Fusion applies to 
matrix-ordered, panne Mens sane meshes and allows 
the preservation of the interface tracking property of 
the Lagrangian approach. Total mass and momentum 
are conserved exactly, total energy is approximately 
conserved, and numerical diffusion is kept at tolerable 
levels. The mesh generator, the mapping scheme, and 
the actual implementation in a two-temperature laser 
fusion code are described in this paper. The perform- 
ance of the method is illustrated by several sample ap- 
plications. 
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DE91744419/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 

New approach to fast neutron diagnostic simula- 
tion: Monte Carlo with shower and drizzle split- 
tings and finite close-collision vo coy 5 

B. V. Robouch, K. Hubner, L. Ingrosso, J 

Brzosko, and H. Klein. Sep 90, 17p ETDE- Tr: 90-102, 
CONF-900970-4 

International conference on Monte Carlo methods in 
neutron and photon transport, Budapest (Hungary), 
25-28 Sep 1990, Paper presented at the international 
conference on Monte Carlo methods for neutron and 
— transport calculations (Budapest, 25-28 Sep 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The paper presents a new approach to the Monte 
Carlo simulation of neutron diagnostics that leads to 
an acceleration of the convergence of the variances 
with substantial CPU-time saving. The acceleration is 
achieved due to (1) improvement in the nuclear reac- 
tion-channel probing, (2) improvement in space sam- 
pling, and (3) a simplified and precise close-collision 
description. An example of a simulation of the ASDEX 
tokamak shows that the ratio in CPU-time consump- 
tion for a Shower & Drizzle OFF and ON is 8 to 20. The 
new procedures form intrinsic parts of both VINIA- 
3DAMC and 3D-MCSC-RWR analogue-MC software 
sets that operate in continuos space and energy repre- 
sentations, on point-wise data file inputs, and without 
any simplification. 


129,654 

PBS1-151290/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 
Measurements of Piasma Space Potential and 
Radial Electric Field in TEXT with a Heavy lon 
Beam Probe. 

X. Z. Yang, P. M. Schoch, R. L. Hickok, and A. J. 
Wootton. 21 May 90, 34p FRCR-367, DOE/ER- 
53267/71 

See also PB91-151308. Prepared in cooperation with 
Academia Sinica, Beijing (China). Inst. of Physics. 
Sponsored by Department of Energy, Washington, DC. 
Office of Fusion Energy. 


A Heavy lon Beam Probe (HIBP) has been used to 
measure plasma potential and radial electric field 
oe hmic Heating (OH), high MHD, Electron Cyclo- 
tron Heating (ECH) and Ergodic Magnetic Limiter 
(EML) discharges in TEXT. A negative central potential 
phi(0)= approx - 1 kV and a radial electric field E(r) - 
40V/cm are observed in ohmically heated plasma. The 
measured space potential profile is consistent with the 
ion radial momentum balance equation using experi- 
mental values of density and ion temperature, and as- 
suming neoclassical plasma poloidal rotation velocity 
and no toroidal velocity. With these assumptions, we 
expect oie = = approx (2 to about 2.5)T(i)(0). For B(T) 
= 20kG, I(p) = 195kA OH discharges, the measured 
phi(0) varies as (eta(e0))(sup 1/3), consistent with Ar- 
tismovich ion temperature scaling. 


129,655 

PBS1-151308/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 

Study of Density and Potential Fluctuations in the 
TEXT Tokamak with a Heavy lon Beam Probe. 

J. C. Forster, P. M. Schoch, R. L. Hickok, and W. C. 
Jennings. 22 Jun 88, 14p FRCR-312, DOE/ER- 
53267/41 

See also PB91-151431. Prepared in cooperation with 
Rensselaer Polytechnic inst., Troy, NY. Sponsored by 
Department of Energy, Washington, DC. Office of 
Fusion Energy. 


A heavy ion beam probe was used to study the charac- 
teristics of density and potential fluctuations in the 
TEXT tokamak. The drift wave scalings are violated. 


129,659 


PB91-151431/GAR PC A03/MF A01 

Texas Univ. at Austin. Fusion Research Center. 
Effect of Beam-Attenuation ey et on Fluctu- 

ation by Beam Probe. 

D. W. Ross, M. L. Sloan, A. J. Wootton, P. M. 

Schoch, and J. W. Heard. Mar 91, 35p FRCR-380, 

DOE/ER-53266/35 


ge fluctuation amplitude, erattidey(sub e), along the 
beam path to the local eta(tilde)(sub e) at the sample 
volume. Because the fluctuation 


strongly and the critical radius moves outward. 


129,657 

PB91-158618 Not available NTIS 

Gathorsurg MD. Radiometric Physics Di. 
a tric 

poe Populations of of Excited Levels. within the 

Ground Configuration of Si-Like Cu, Zn, Ge, and Se 

ons. 


Final rept. 

R. U. Dalta, J. R. Roberts, and A. K. Bhatia. 1991, 4p 

Contract DE-EA-77-A-01-6010 

Sponsored by Department of Energy, Washington, DC. 

Py in Physical Review A 43, n2 p1110-1113, 15 Jan 
1. 


Populations of 3p(2) singlet D(2), triplet P(1), triplet 
P(2) levels in Si-like Cu, Zn, Ge, and Se ions have been 
deduced from the measurements of absolute intensi- 
ties of magnetic dipole transitions within the 3s(2) 
3p(2) ground a, Observations have been 
made in the Texas Experimental Tokamak (TEXT). 
The measured population ratios are compared with 
theoretical calculations based on the distorted-wave 
approximation for the electron collisions and a semi- 
classical approximation for the proton collisions. The 
observed deviation from the statistical distribution for 
the excited-level populations within the ground co! 
uration along the silicon isoelectronic sequence is in 
agreement with theoreticai prediction. 


Radiofrequency Waves 


129,658 

DE91007154/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Subsurface and volume scattering from smooth 


surfaces. 
E. L. Church, and P. Z. > cs Aug 89, 22p BNL- 
45505, CONF-890836- 
Contract ACO2 76CHOOO1 
SPIE annual international technical symposium on op- 
tical and optoelectronic applied science and engineer- 
ing (33rd), San Diego, CA (USA), 6-11 Aug 1989. 
Sponsored by Department of Energy, Washington, DC. 


This paper discusses bpm for the BRDF of a 


weakly ini space and contrasts them 
with the analogous results for topographic scattering. 


129,659 
PAT-APPL-7-493 529/GAR 
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National ——— and Space Administration, Hous- 
ton, TX. Li B. Johnson Space Center. 

Biofilm geupes System. 

ye 


L. Sauer, and D. T. Flanagan. Filed 14 Mar 90, 
bn J N91-13857/8 
bce on peat 


ment-owned invention available for U.S. li- 


censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus and method is disclosed for biofilm moni- 
toring of a water distribution system which includes the 
of at least one fitting in a wall port of a mani- 

fold in water distribution system with a passa 
through the fitting in communication. The insertion of a 
biofilm sampling member is through the fitting with 
planar ae surfaces of different surface treat- 
ment provided on linearly arrayed sample coupons of 
the sampling member disposed in the flow stream in 
edge-on lel relation to the direction of the flow 
stream of the manifold under fluid-tight sealed condi- 
tions. The ing member is adapted to be asepti- 
removed from or inserted in the fitting and mani- 
e pressure condition and the fitting 


tween the sampling surfaces and the ryt tor mini- 
mizing electropotential effects. The apparatus may 
also include a plurality of fittings and sampling mem- 
bers mounted on the manifold to permit extraction of 
the sampling members in a timed sequence through- 
out the monitoring period. 


Solid State Physics 


129,660 
AD-A229 357/9/GAR PC A03/MF A01 
— Carolina Univ. at Chapel Hill. Dept. of Physics 


of Diamond: Etching, Doping 
implantation and Contact Formation. 
Annual rept. 1 Oct 89-30 Sep 90. 


by lon | 


M. L. Swanson. 30 90, 40p 
Contract N00014-87-K-0243 


We are studying contact formation, regrowth and im- 
plantation doping of natural diamond, for future i 
cations to the fabrication of devices from thin film CVD 
diamond. We are characterizing thin film diamonds of 
other ONR contractors, using ion beam methods. In 
the last year we concentrated on the regrowth of ion 
poem layers of diamond and the doping of dia- 
implantation with Na, Li and F. We observed 

that complete regrowth of C ion damage diamond oc- 
curred below a critical ion dose. Above that dose, a 
‘green phase’ occurred, which was characterized by a 
me green color and by the absence of recovery of 
lattice, as measured by ion channeling. Implanta- 
tion doping studies of Li, Na, and F were initiated, and 
show some promise for n-type doping of diamond. The 
diffusivity of Li in diamond was studied by neutron 
depth profiling. In the important area of regrowth of ion 
dam diamond, we observed that a completely 
randomized lattice can be regrown when the damaged 
level is below a certain threshold value, characterized 
by a deposited energy equivalent to 12 Frenkel defects 
per cu nm, or about 7% defects. The kinetic mecha- 
nisms for regrowth under these conditions, and the in- 
fluence of impurities such as F and H on the regrowth, 
are relevant to CVD growth. Keywords: Chemical 
vapor deposition; Diamonds doping; Crystal growth; 
Crystal lattice defects. (EDC) 


129,661 

AD-A229 448/6/GAR PC A13/MF A02 
Modena Univ. (Italy). 

NATO Advanced Study Institute Granular Nanoe- 
lectronics Held in Ciocco, Italy on 23 July-4 August 
1990. Poster Abstracts. 

4 Aug 90, 291p R/D-6455-EE-02 


Partial contents: An Introduction to Charge Quantum 
preaches, in Semiconductors and Numerical Ap- 
Approaches to Transport in oe 
Renosbutiaees; Interference Devices; Granulari 
Narrow Wires: Conductance Fluctuations, Di = 
Boundaries and Junction Scattering; Tunneling Be- 
tween Constrained Dimensionality Systems; Neural 


244 VOL. 91, No. 11 


and Constrained Interconnect Automata; Microwave 
Studies of Quasi-One Dimensional Wires; Some Con- 
Pesca Related to the Quantization of Charge in 
Systems; Charging Effects and ‘Turnstile’ 
Clocking ‘of Single Electrons in Small Tunnel Junc- 
tions; Few Body Problem in Nanoelectronics; 
Nanofabrication of Quantum Wires and Rings; Inter- 
facing to tty eny and Molecular Structures; Molecu- 
lar Electronics. ( 


129,662 
AD-A229 548/3/GAR PC A03/MF A01 
State Univ. of New York at Buffalo, Amherst. 
Phenomena in Metals under Large 
re Gradients. 


enko, P. |. Nikitin, D. A. Jelski, and T. F. 
ys 90, 12p Rept no. UBUFFALO/DC/90/ 


Contract N00014-90-J-1193 


Nonlinear contributions to thermoelectricity are stud- 
ied when large temperature gradients are present in 
metals. A theory is presented to account for these phe- 
nomena in the case of monovalent metals obeying a 
parabolic dispersion law. Simple experiments are pro- 
posed in which nonlinear terms are relevant and 
produce measurable effects. Keywords: Thermoelec- 
tric phenomena, Metals, Large temperature gradients, 
Nonlinear contributions, Parabolic dispersion law, 
Measurable effects. (JS) 


Tem 
A. N. Gri 


129,663 

AD-A229 586/3/GAR PC A14/MF A02 

Materials Research Society, Pittsburgh, PA. 

Growth, Characterization and Properties of Ul- 

trathin Magnetic Films and Multilayers. Materiais 
Research Society Symposium Proceedings. 

Volume 151. 


Final rept. 2 ~ 89-1 May 90. 

J. B. Ballance, B. T. jonker, J. P. Heremans, and E. 
L. Marinaro. 1 May 90, 318p AFOSR-TR-90-1060 
Contract AFOSR-89-0388 


This symposium comprised 11 invited talks and 42 
contributed papers, ran over 3 1/2 days, and provided 
a unique and interactive forum in which recent ad- 
vances in low dimensional magnetism, diluted magnet- 
ic semiconductors, epitaxial overlayers and the utiliza- 
tion of in-situ and ex-situ techniques to characterized 
their microstructure, electronic and magnetic proper- 
ties were discussed. The study and growth of ultrathin 
magnetic structures is a rapidly expanding filed of ma- 
terials research whose growth is synergistically driven 
A an increasing appreciation of the degree to which 

oo properties depend on interfacial process- 
= and by the utilization of growth techniques which 
permit the fabrication of multilayer structures with 
novel electronic and magnetic properties. Equally im- 
portant is the fact that atomic level control of the mi- 
crostructure of these layers offers new opportunities to 
elucidate the physics of magnetism and to rigorously 
test theoretical models. (TTL 


129,664 

AD-A229 590/5/GAR PC A99/MF E09 
Materials Research Society, Pittsburgh, PA. 
Impurities, Defects and Diffusion in Semiconduc- 
tors: Bulk and Layered Structures. Materials Re- 
search Society Symposium Proceedings. Volume 


Final rept. 22 Nov 89-21 Nov 90. 

J. B. Ballance, D. J. Wolford, J. Bernholc, and E. E. 
Haller. 21 Nov 90, 1082p AFOSR-TR-90-1059 
Contract AFOSR-90-0081 


This volume of proceedings c ontains manuscripts 
from Symposium G, entitled ‘impurities, Defects, and 
Diffusion in Semiconductors: Bulk and Layered Struc- 
tures.’ Historically, Symposium G was the seventh in a 
series of MRS-sponsored symposia which focused on 
various aspects of defects and defect properties in se- 
miconducting materials. This symposium was con- 
ceived from the view that impurities, defects, and diffu- 
sion play key roles in modern-day research and devel- 
opment of semiconducting materials, structures, and 
devices. Recent breakthroughs in materials prepara- 
tion with monolayer control, in diversity and sensitivity 
of characterization techniques, and in new theoretical 
methods, have collectively led to great advances in the 
ae of defect- and impurity-related phenom- 
ena. (tt 


129,665 
AD-A229 659/8/GAR PC A03/MF A01 


Defence Research Establishment, Ottawa (Ontario). 
Examination of Radiation-induced Bit-Upset Pat- 
terns in Semiconductor 

Technical rept. 

T. Cousins, and E. L. Karam. May 90, 45p Rept no. 
DREO-1038 


The interaction of photon radiation with semiconductor 
memories is well known to cause errors in the me 
contents by a ‘bit-flap process. Using a MOSAID 
MS2200 memory tester system, experiments were car- 
ried out to determine the number and location of these 
errors for two DRAMs and one SRAM exposed to 
LINAC and 60Co sources. The results showed that the 
errors are not, in general, randomly located and are 
highly dependent on chip architecture. This is particu- 
larly true for the DRAMs where the bits adjacent to de- 
coder and ground lines were observed to be the first to 
flip. Canada. (rrh) 


129,666 

AD-A229 685/3/GAR PC A01/MF A01 
Ghent Rijksuniversiteit (Belgium). 

Thickness Variations during MOVPE Growth on 
Patterned Substrates. 

L. Buydens, P. Demeester, M. Van Ackere, A. 
Ackaert, and P. V. Daele. 1990, 5p 


Experiments have been carried out to investigate 
thickness variations between epitaxial layers grown or 
ridges or channels and the surrounding planar surface. 
Results show a remarkable variation in growth veloci- 
ty, even for relatively wide channels and ridges. Using 
these findings, a novel laser/waveguide coupling tech- 
pace | which uses a single epitaxial growth step, is pro- 
posed. 


129,667 
AD-A229 801/6/GAR PC AO5/MF A01 
Israel Inst. of Metals, Haifa. 

ind Electrochemical Studies of Metalliza- 
tions Electronic Devices. 
Interim technical rept. Sep 87-Aug 88. 
J. Zahavi, M. Rotel, and B. Dobbs. Oct 90, 81p 2- 
504591, WRDC-TR-90-4098, 
Grant AFOSR-86-0315 


In the current study a major effort was conducted in 
finding suitable methods of metallization of supercon- 
ductor Y-Ba-Cu-O base ceramic material to form low 
ohmic contact resistance without annealing and mask- 
ing procedure. The authors introduced the procedure 
of laser induced metallization from plating solution on 
immersed substrate without the need of external 
power and maskin:  sapte-cer The feasibility of laser 
induced high high selective metal (gold) depos- 
it from nonaqueous. gold plating solution on supercon- 
ductive ceramic material was shown. Patterned metal- 
lization of gold deposit show low resistance ohmic 
contact which decreases with decrease of 
temperature. (ttl) 


129,668 

AD-A229 845/3/GAR PC A04/MF A01 
Cambridge Univ. (England). 

Processin yg tezrto Oxide Superconductors. 

Final rept. 87-J 

A. M. Campbell, and M. F. a Jul 90, 74p 
Contract DAJA45-87-C-0059 


This work was initiated soon after the discovery of high 
temperature superconductors. Although much effort 
was being put into the research for higher temperature 
materials, it rapidly became clear that the main obsta- 
cle to the application of these materials was the low 
critica! current density. Although in conventional mate- 
rials the critical current density was determined by the 
pinning of flux lines by defects in the microstructure in 
high Tc materials, the appearance of weak links, or Jo- 
sephson Junctions, at grain boundaries was the domi- 
nant effect. This was a completely new phenomena 
and led not only to rather low critical current densities 
in zero field but to a catastrophic drop in fields of only a 
few millitesla, although the upper critical field of these 
materials is extremely high (probably greater than 150 
Tesla). The work can be divided into four main sec- 
tions. These are magnetic separation, levitation, 
screening, and critical current studies. (ttl) 


129,669 


DE91002128/GAR PC A13/MF A02 
Solar Energy Research Inst., Golden, CO. 





Solid State Photovoltaic Research Branch. Annual 
report, FY 1989. 

Progress rept. 

Sep 90, 299p SERI/TP-212-3675 

Contract ACO2-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the progress of the Solid State 
Photovoltaic Research Branch of the Solar Energy Re- 
search Institute (SERI) from October 1, 1988, through 
po sar ped 30,1 1989. Six technical sections of the 

cover these main areas of SERIs in-house re- 
p> ate Semiconductor Crystal Growth, Amorphous 
Silicon Research, Poly no Thin Films, IIl-V High- 
Efficiency Photovoltaic lis, Solid-State Theory, and 

Raman and Luminescence Spectro . Sec- 
tions have been indexed separately for inclusion on 
the data base. 


129,670 


DE91004428/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Comparison of experimental and theoretical XEDS 
cross-sections and k-factors as a function of ac- 


celerating voltage. 

N. J. Zaluzec. 1990, 15p CONF-900877-10 

Contract W-31 109-ENG-38 

International congress for electron microscopy (12th), 
Seattle, WA (USA), 12-18 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


For nearly fifteen years k-factor measurements have 
been made by varying the composition of the stand- 
ards at fixed accelerating voltage and reporting the 
change in the experimental k-factor with atomic 
number. From this data a best model of the ionization 
cross-section is frequently proposed for use in quanti- 
tative x ray analysis in the AEM, however it is valid only 
at that fixed voltage. It is usually difficult to judge the 
validity of the selection of cross-section using this type 
of plot and difference plots. These difference plots il- 
lustrate that the k-factor at a fixed voltage is not par- 
ticularly sensitive for determination of the correct ioni- 
zation cross-section parameterization, due to normal- 
ization effects which are inherent in it’s definition. In 
fact, calculations show that the relative errors between 
cross-section models as shown in the difference plot 
are of the same order of magnitude as those which 
one would calculate due to inaccuracy in the thickness 
of the various Si(Li) detector parameters. In this paper 
experimental measurements of the absolute intensity 
variation of elemental standards are used to illustrate 
the differences cross-section models, which are then 
subsequently compared to experimental variations in 
the k-factor with accelerating voltage. With the advent 
of medium voltage analytical microscopes routinely 
available to the microscopy community, it becomes es- 
sential to understand how the k-factor varies with ac- 
celerating voltage in order that errors in quantitative 
analysis can be avoided should experimental or theo- 
retical k-factors from lower voltage instruments be ap- 
pliéd to the medium voltage regime. 8 refs., 5 figs. 


129,671 

DE91005734/GAR 

Los Alamos National Lab., NM. 
Shock-wave equation-of-state studies at Los 
Alamos. 

C. E. Morris. 1990, 24p LA-UR-90-4208, CONF- 
901267-1 


Contract W-7405-ENG-36 
Shock symposium, Tokyo (Japan), 11-12 Dec 1990. 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


A history of the shock-wave equation-of-state (EOS) 
studies at Los Alamos is given. Particular emphasis is 
placed on the pioneering research in the 1950s where 
many of the experimental techniques and methods of 
ag ye were developed, which we now take for grant- 
ed. A brief review of shock-wave physics is given, 
which illustrates important hydrodynamic and thermo- 
dynamic concepts. Recent studies on the EOS of Ti 
are presented with emphasis on the (alpha)-to- 
(omega) phase transition. VISAR wave profiles on po- 
lycrystalline Ni and single-crystal Ni are presented to 
determine the strengths of these materials at pressure. 
Low-density polystyrene foam Hugoniot experiments 
are described and results analyzed. 21 refs., 14 figs. 


129,672 


DE91006008/GAR 
Argonne National Lab., IL. 


PC A03/MF A01 


Electron in silicon: A 
trapping in amorphous quantum 


Swart) 

L. H. Mi padicrly K. — Vashishta. Dec 90, 
16p CONF-900466- 

an W-21108-ENG 98 rials Research Society 
pring meeting o' jat is 

(MRS), San ee moe a S (USA), 16-21 Apr 1990. 

Sponsored by Department of Energy, Washington, DC. 


Quantum molecular dynamics (QMD) simulations pro- 
vide the real-time dynamics of electrons and ions 
through numerical solutions of the time-dependent 
Schrodinger and Newton equations, respectively. 
Using the QMD approach we have investigated the lo- 
calization behavior of an excess electron in amor- 
phous silicon at finite temperatures. For time scales on 
the order of a few picoseconds, we find the excess 
electron is localized inside a void of raditis (approxi- 
mately)3 (Angstrom) at finite temperatures. 12 refs. 


129,673 
DE91006016/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


8, 1990-December 21, 1 
H. A. Mook. 4 Jan 91, by ORNL/FTR-3859 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler was given beam time at the ILL to contin- 
ue neutron scattering work on high-temperature super- 
conductivity. The unique facilities at the ILL for both 
high-energy and low-energy neutron instrumentation 
made the experiments possible. The measurements 
consisted of two basic types. The first of these is the 
study of the nature of spin fluctuations in high-(Tc) ma- 
terials. This work is fundamental to the mechanism 
that is responsible for the high-transition temperatures. 
The second consisted of experiments on the flux lat- 
tice in high-temperature superconductors. The flux lat- 
tice has interesting physics in its own right and is im- 
portant in understanding the current-carrying capability 
of superconductors. 


129,674 
DE91006155/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

a epitaxy using supersonic molecular 
jets. 


. Eres. 1990, 18p CONF-901105-59 
Contract AC05-840R21400 
Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


This paper discusses the use of supersonic jets of gas- 
eous source molecules in thin films growth. Molecular 
jets in free form with no skimmers or collimators in the 
nozzie-substrate path were used in the investigation of 
basic film growth processes and in practical film 
growth applications. The Ge growth rates were found 
to depend linearly on the digermane jet intensity. Fur- 
thermore, the film thickness distributions showed ex- 
cellent agreement with the distribution of digermane 
molecules in the jet. High epitaxial Ge growth rates 
were achieved on GaAs (100) substrates by utilizing 
high-intensity pulsed jets. The practical advantages 
and limitations of this film growth technique are evalu- 
ated, based on the results of microstructural and elec- 
trical measurements of heteroepitaxial Ge films on 
GaAs (100) substrates. 8 refs., 4 figs. 


129,675 
DE91006560/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Dynamical behavior of the implant profile during 
ion implantations at elevated temperatures. 

A. M. Yacout, N. Q. Lam, and J. F. Stubbins. Nov 90, 
21p CONF-900936-27 

Contract W-31109-ENG-38 

International conference on ion beam modification of 
materials (7th), Knoxville, TN (USA), 9-14 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 


The evolution of the implant distribution in time and 
space during elevated temperature ion implantation 
has been theoretically investigated using a compre- 
hensive kinetic model. The implanted atoms were ail- 
lowed to interact with the surface and with radiation- 
induced point defects. The synergistic effects of Gibb- 
sian ng ator. preferential sputtering, displacement 
mixi iation-enhanced diffusion, and radiation-in- 
duc ation, as well as the influence of spatially 
nonnliehn lefect production were taken into account. 
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The effects of the dynamical changes in the ion and 
distributions were also in- 


+) and Si(sup +) implantation into Ni. ryt oe 


129,676 
PC A03/MF A01 


particies and clusters 


solids. 
R. S. Averback, H. Hsieh, T. Diaz de la Rubia, and R. 
Benedek. Dec 90, 32p CONF-900936-26 

Contracts We31 108. NG-38, ACO2-76ER01198 
International conference on ion beam modification of 
materials (7th), Knoxville, TN ft (USA), 9-14 Sep 1990. 
Sponsored by Department of Energy, W: i DC. 


posited in a small region and 

point defects in the substrate or remeny 

atoms. The cmeiaions reves! iat Gwe ayedinies of vs 
collision process are strongly dependent on cluster 
size and energy. Different regimes where defect pro- 
duction, local melting and plastic flow dominate will be 
discussed. 43 refs., 7 figs. 
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DE91006590/GAR PC A03/MF A01 
Argonne National Lab., IL. 
behavior of high-T(sub c) oxide 
via EMF and related measurements. 

. Tetenbaum, P. Tumidajaski, |. D. Bloom, D. L. 
Brown, and M. Blander. 1991, 33p CONF-9009330-1 
Contract W-31109-ENG-38 
pos ae school on condensed matter physics: 

in electronic pmreo De 


problems 
iB). 21-29 Sep beam 
nergy, Washington, DC. 


EMF measurements of oxygen fugacities as a function 
of stoichiometry have been made in the * yBa(sub 
2)Cu(sub 3)O(sub x), and NdBa(sub 2)Cu(sub 3)O(sub 
x), and Nd(sub 1.81)Ce(sub 0.19)CuO(sub x) super- 
conducting systems in the temperature range 400-- 
750(degree)C by means of an o: titration — 
nique with an yttria-stabilized zirconia electrolyte. The 
object of our current measurements is to investigate 
the effect of ionic size of Y, Gd and Nd on the thermo- 
dynamic behavior and structural transition in the 
LnBa(sub 2)Cu(sub 3)O(sub x) system. The shape of 
the 400(degree)C —— for NdBa(sub 2)Cu(sub 
3)O(sub x) the presence of a miscibility gap 
at lower temperatures, at values of x that are hig 
than those in the YBa(sub 2)Cu(sub 3)O(sub x) 
system. The locations of ne miscibility gaps are con- 
sistent with the effects of ionic radii on the composition 
dependence of (Tc) for these systems. Our results ex- 
plain the two plateaus in as value of (Tc) as a 
function of composition for the YBa(sub 2)Cu(sub 
3)O(sub x) system and appear to be consistent with 
the less pronounced (Tc) plateaus found for the 
NdBa(sub 2)Cu(sub 3)O(sub x) opts ase higher aie 
ometry values. For a given oxygen stoichiome’ 
tial pressures of oxygen above NdBa(sub 2 ifeub 
3)O(sub x) are higher than for the YBa(sub 2)Cu(sub 
———- x) system in accord with calculated 
aieceae The results of limited 
‘ements on the n- 


aeons electron-doped) super 

—— Nd(sub 1 Bi}celub 0. T9)CuO(sub x x) 
system will be presented. A thermodynamic assess- 
ment and intercomparison of our oxygen partial pres- 
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sure measurements with the results of wi measure- 
ments will be presented. 34 refs., 9 figs., 1 
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DE91006592/GAR 
Argonne National Lab., IL. 
Preparation and properties of Y-124 oe cna 
tor made by a chemicai precipitation meth 

H. L. Laquer, J. R. Gaines, S. Brainard, S. On Hutson, 
and J. Pisanelli. 1990, 16p CONF-900944-37 
Contract sake 109-ENG-38 


EA 24-28 Sep 
ashinguon: DX 


have prepared the thermodynamically stable 

YSCO.194 high temperature superconductor in 

form by a chemical precipitation method and 

characterized the material by a number of chemi- 

cal and physical methods, including carbon content, x- 

ray diffraction, ravimetry, scanning electron 

, surface area, thermally stimulated lumi- 

nescence, ‘and the su conducting transition and 

magnetization curves. We have also started to consoli- 
date the powders by hot pressing. 21 refs., 6 figs. 


PC A03/MF A01 


conference, Aspen, CO 
sored by Department of 


129,679 


DE91006652/GAR PC A03/MF A01 
Argonne National Lab., !L. 
Texture characterization of high T(sub c) thick 


A.C. Lagpesd + ‘: Kallend, R. B. Poeppel, M. T. 
pa amg C. Schofield. Jun 90, 18p CONF- 


Contracts W-31109-ENG-38, W-7405-ENG-36 
International symposium on microelectronics (ISHM 
*90) (23rd), Chicago, IL (USA), 13-17 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The anisotropic properties which exist in all high-(Tc) 

inds make it necessary to characterize the pre- 
ferred orientation (or texture) of crystals which results 
from various ——. methods. Once a suitable pre- 
ferred orientation is achieved, a significant increase in 
performance is anticipated. In this study, thick films 
((approximately)80 (mu)m) of Bi-Sr-Ca-Cu-O (BSCCO) 
on silver substrates were characterized by pole figure 
ue ues to obtain an Orientation Distribution Func- 
tion (ODF). 6 refs., 5 figs. 


129,680 


DE91006675/GAR 
lowa State Univ., Ames. 
Viscous flux motion -4 anisotropic type-ll super- 
conductors in low field: 

Z. Hao, he R. Clem. ‘990, 14p IS-M-655, CONF- 
900944-33 


Contract pos 7405-ENG-82 
(OBA perconductivi 
USA), 24-28 B Sep ar~ 
Energy, Washington, DC 
Portions of this document are illegible in microfiche 
peg Original copy available until stock is exhaust- 


PC A03/MF A01 


conference, Aspen, CO 
ponsored by Department of 


The Bardeen-Stephen model of viscous flux motion in 
isotropic Type-ll superconductors is extended to the 
anisotropic case characterized by a phenomenological 
effective mass tensor m(sub ij). When the magnetic 
field is low and the vortex lines are aligned along one 
of the three principal axes, simple expressions for the 
viscosity tensor (eta)(sub ij) of the viscous flux motion 
are obtained as functions of m(sub ij) and the normal 
state conductivity tensor (sigma)(sub ij) for tempera- 
ture T close to the critical temperature (Tc). For the 
high-temperature oxide superconductors the theory 
predicts that (eta)(sub b)(sup (a)):(eta)(sub b)(sup 
(c)):(eta)(sub c)(sup {a)) (approx) 
1:4(gamma):3(gamma)(sup 2), where (eta)(sub i)(sup 
(j)) is the viscosity for the motion along the i-axis of a 
vortex parallel to the j-axis and (gamma) = 
(radical)m(sub c)/m(sub a) is the anisotropy parameter 
(m(sub i), i = a,b,c, are the principal values of the 
mass tensor satisfying m(sub a) (approx) m(sub b) 
(much It) m(sub c)). 9 refs., 1 fig. 


129,681 


DE91006711/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
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Theoretical investigation of phase stability in non- 
netic Fe-V substitutional alloys. 

M. Sluiter, and P. E. A. Turchi. 18 90, 17p 

UCRL-JC-104593, CONF-901 105-84 

Contract W-7405-ENG-48 

Fall meeting of the Materials Research Society, 

Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 

by Department of Energy, Washington, DC. 


The assessed phase diagram of Fe-V exhibits a con- 
tinuous high temperature bcc solid solution intersected 
at lower temperatures by a complex sigma phase cen- 
tered around equiatomic composition. Slow kinetics of 
the bec to sigma transformation make it possible to 
retain the bcc solid solution at low temperature. It has 
been observed that this metastable solid solution has 
a tendency to order with a CsCl type structure (B2) 
below 970 K. As a first attempt to describe this behav- 
ior from an electronic structure approach, this paper 
will study the phase stability on the bcc lattice using a 
realistic tight-binding Hamiltonian. Main features are 
as follows: Element and structure specific Slater- 
Koster parameters are used and lattice parameter ef- 
fects are incorporated through scaling. Charge trans- 
fer is set to zero by rigidly shifting the onsite energies 
of one constituent. The Coherent Potential Approxima- 
tion (CPA) is invoked with four levels corresponding to 
states with s, p, t(sub 2) and e(sub g) like symmetry. 
Effects of off-diagonal disorder (ODD) have not been 
included, instead, an average alloy Hamiltonian was 
defined using the Slater-Koster parameters of the 
components weighted by concentration. At equiatomic 
composition the effect of this approximation has been 
evaluated by repeating the electronic structure calcu- 
lation with inclusion of ODD effects. Effective pair 
interactions, as defined within the Generalized Pertur- 
bation Method (GPM), have been computed and have 
been used to evaluate the ground states of configura- 
tional order on the bcc lattice in the Fe-V system. Fur- 
thermore, the theoretically derived energetic proper- 
ties have been used to determine the phase diagram 
pertaining to the (metastable) bcc lattice with the Clus- 
ter Variation Method (CVM) in the tetrahedron approxi- 
mation. 11 refs., 4 figs., 1 tab. 


129,682 

DE91006714/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Defect dependence of positron lifetimes in oxide 
superconductors. 

P. A. Sterne, J. C. O’Brien, R. H. Howell, and J. H. 
Kaiser. Nov 90, 18p UCRL-JC-104595, CONF- 
901105-83 

Contract W-7405-ENG-48, Grant Y-1135 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


First principles calculations of the positron lifetimes 
are used to interpret experimental lifetime data for 
Ba(sub 1-x)K(sub x)BiO(sub 3). The observed lifetimes 
are found to be very sensitive to the presence of de- 
fects in the sample. The temperature dependence of 
the lifetime and the change in lifetime with sample 
aging are both attributed to defects. The qualitative dif- 
ferences between metal vacancy defects and oxygen 
vacancy defects in metal oxides are also discussed. 6 
refs., 2 figs. 


129,683 
DE91006765/GAR 
Argonne National Lab., IL. 
Impurity-defect complexes in hydrogenated amor- 
phous silicon. 

L. H. Yang, C. Y. Fong. and C. S. Nichols. Nov 90, 
17p CON -901105-82 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


PC A03/MF A01 


The two most outstanding features observed for do- 
pants in hydrogenated amorphous silicon (a-Si:H) -- a 
shift in the Fermi level accompanied by an increase in 
the defect density and an absence of degenerate 
doping -- have previously been postulated to stem 
from the formation of substitutional dopant-dangling 
bond complexes. Using first-principles self-consistent 
pseudopotential calculation in conjunction with a su- 
percell model for the amorphous network and the abili- 
ty of network relaxation from the first-principles results, 
we have studied the electronic and structural proper- 
ties of substitutional fourfold-coordinated phosphorus 
and boron at the second neighbor position to a dan- 
gling bond defect. We demonstrate that such impurity- 


defect complexes can account for the Sager features 
observed experimentally in doped a-Si:H. 16 refs., 2 
figs., 1 tab. 


129,684 

DE91006808/GAR PC A03/MF A01 

Peon: Univ., Medford, MA. Electro-Optics Technology 
inter. 

Study of the optical band gap of lithium tungsten 

trioxide thin films. 

G. Berera, R. B. Goldner, F. O. Arntz, K. K. Wong, 

and A. Ciaccia. 1990, 16p CONF-901273-2 

Contract FG03-85SF 15927 

Materials Research a ey oe MA 

(USA), Dec 1990. came ae by partment of 

Energy, Washington, 


The insertion of lithium (lithiation) into tungsten trioxide 
results in the formation of the tungsten bronze Li(sub 
x)WO(sub 3). Po! ere: rf sputter deposited thin 
films of Li(sub x)WO(sub 3) were investigated for their 
application in Smart Window Devices. The optical 
band gap studies of these films revealed the nenaeing 
of the intrinsic band gap as a consequence of lithium 
insertion. The results suggest that the rigid band 
model, which is generally adopted in interpreting the 
electronic structure of the tungsten bronzes may not 
be applicable in Li(sub x)WO(sub 3). 14 refs., 2 tabs. 


129,685 
DE91007191/GAR PC A03/MF A01 
oan —_ National Lab., TN. 

nen | ar -_ fluctuations in the density func- 
Pie th 


B. L. Gyoerffy, A. Barbieri, J. B. Staunton, W. A. 
Shelton, and G. M. Stocks. 1990, 31p CONF- 
9007197-2 

Contract AC05-840R21400 

Seminar on electronic structure in the 1990’s, Bad 
Honnef (Germany, F.R.), 24-26 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We introduce a conceptual framework which allow us 
to treat charge and spin fluctuations about the Local 
density Approximation (LDA) to the Density Functional 
Theory (DFT). We illustrate the approach by explicit 
study of the Disordered Local Moment (DLM) state in 
Fe above the Curie Temperature (Tc) and the Mott in- 
sulating state in MnO. 27 refs., 6 figs. 


129,686 

DE91744411/GAR 

ENEA, Frascati (Italy). Dipt. Fusione. 
Transport properties of high critical temperature 
superconductors. 

G. Paterno’, V. Boffa, and U. Gambardella. Oct 90, 
23p ENEA-RT-NUCL-90-07, RT/NUCL-90-07 

U.S. Sales Only. 


PC A03/MF A01 


The new high temperature superconducting oxides are 
mainly type two superconductors, with a magnetic field 
penetration depth much larger than the coherence 
length. One of the characteristic features of type-two 
superconductors is their ability to carry large transport 
currents in high magnetic fields. However, low values 
of critical current density, with a strong reduction in a 
magnetic field of few Gausses have been observed in 
bulk sintered samples. Critical currents in single crys- 
tals of Y-Ba-Cu-O/sub 4/ and of Bi-Sr-Ca-Cu-O/sub 
5/ exhibit a strong magnetic field dependence at tem- 
peratures above 40K and 20K respectively. A general 
consensus emerges that the intrinsic properties of the 
new superconducting materials can be explained in 
terms of the usual phenomenon of flux motion and a 
low value of pinning energy. In sintered samples, the 
perme saat. bay iy is dominated by poor inter- 
grain coupling that leads to the formation of Joseph- 
son weak links between grains. In this paper, the prob- 
lems related to transport critical currents in single crys- 
tals and bulk sintered materials are briefly reviewed. In 
particular, attention is focused on the resistive transi- 
tions in high magnetic field and four contact measure- 
ments of DC critical currents. 


129,687 


N91-15157/1/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 
A01) 


Royal Signals and Radar Establishment, Malvern 
(England). 





recog- 
pudittame toe but the field is only now reaching 
the stage of maturity when 


are pr 
posed the performance of a 8x 8 spate light mod 
ulator operating at 1.6 micron is described. 


129,688 
N91-15158/9/GAR 
(Order as N91-15154/8/GAR, PC A09/MF 
A01) 
eraiand - and Radar Establishment, Malvern 


in AGARD, ‘Advances in Components for Active and 
Passive Airborne Sensors 5 p. 


The bandstructure of gallium arsenide - aluminum 
lium arsenide tum wells can be made such 


per- 
lormance is described of a: well infrared photo- 
conductive detectors fabricated using molecular beam 
epitaxy. The link between the detector parameters 
such as operating wavelength, quantum efficiency, 


dark current, and noise and the structure parameters is 
discussed. Background limited performance is demon- 
strated and the dominant source of detector noise is 
shown to be shot noise. 


129,689 


N91-15912/9/GAR PC A08/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 


Physik. 
zur Diffusion von Zink in InP und 


. Thesis. 
R. Weber. 1990, 174p ETN-91-98500 
Text in German. 


The examination of the diffusion of zinc, Spighen pw 
eous phase, in InP and InGaAs(P), using a Zn3P2 or 
ZnAs2 source, is presented. Two semiclosed process- 
es are used. For one, a thermal, neutral, reusable 
Se‘cher'sne, wong s gett ano soa For 
other one, using a graphite diffusion container, 
— and cooling times were reached within ten 
is. Thus, the diffusion depth could be exactly 
controlled. Processes for cleaning the semiconductor, 
and observations on zinc diffusion were discussed. A 
simple rule for the determination of the diffusion time 
depending on the InGaAs(P) ae oe ae and on 
the diffusion depth r vote tees A particular 
model was set up for ing the co diffusion across a 
heterostructure. Thanks to r simulation process, the 
model was checked out using the experimental results 
for diffusion across a single heterostructure and 
across three heterostructures. 


129,690 
N91-15913/7/GAR 
jet Propulsion Lab., Pasadena, CA. 


PC A03/MF A01 


Ohmic Model for Charge Transport in a Semicon- 


L. D. Edmonds. 15 Nov 90, 25p NAS 1.26:187811, 
JPLPUBL- 30-47, NASA-CR-187811 
Contract NAS7-918 


129,691 
PAT-APPL-7-575 694/GAR PC NO3/MF A01 


Greenbelt, MD. Goddard Space Flight Center. ; 
of Fabricating Germanium and Gallium Ar- 


: Aug 90, 10p N91-14066/5 
This omk Gesena 3 invention — for U.S. li- 
ing possibly, for foreign licensing. Copy of 
application available NTIS. = ans 


device can thereafter be formed. 


PAt-APPL-7-575 697/GAR PC NO3/MF A01 
Nati eronautics and Space Administration, Pasa- 
dena, CA. hy aera Office. 

Passive Damping Struts for Large Pre- 


Patent Appl 
8.e. B.P. Dog. Fl Pied at Aug 90, 16p N91-13767/9 


This Fo tent: invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


In the field of viscoelastic dampers, a new strut design 
comprises a viscoelastic material sandwiched be- 
tween multiple layers, some of which layers bear and 
dampen load force. In one embodiment, the layers are 
composite plies of opposing orientation. In another 
embodiment, the strut utilizes a viscoelastic layer 


i hed 

plies. Strut strength is equal to 

or greater than conventional aluminum struts due to 
the unique high interlaminar shear ply design. 


129,693 
PAT-APPL-7-587 921/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Monolithic mm-Wave Phase Shifter Using Optically 
aa " Superconducting Switches. 

aten Es geme 
R. R.A iomanofsky, and K. B. Bhasin. Filed 25 Sep 
90, 16p N91-13996/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application ‘available NTIS. 


A phase shifter is disclosed having a reference path 
and a delay path, light sources, and superconductive 
switches. Each of the superconductive switches is ter- 
minated in a virtual short circuit, which may be a radial 
stub. Switching between the reference path and de- 
layed path is accomplished by illuminating the super- 
conductive switches connected to the desired path, 
while not illuminating the superconductive switches 
connected to the other path. 


129,697 


pS po yan H. Hecht, and O. J. Orient. Filed 2 
20 Feb 90, 5p N91- 14813/0, PAT: 
APPL:7-260 762 
conten taahaeneiie on eS 
comming ote possibly, wn facies tomy Chaees 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


G. A. Robertson. Filed 27 Apr 89, patented 28 Aug 
90, 10p N91-14872/6, PAT-APPL-7-343 656 
Scone ond nonaliae aot teean Bina Cape ia 
— possibly, for foreign 

paten A pvatinte Conunicioner ot Pahentne Woering: 
ton, DG 20231, $1.50. 


A tic itor includes of 
piezoelectrostatic genera _@ plurality 


rept. 
J. L. Blue, and M. R. Scheinfein. 1990, 3p 
See also PB91-107557. Sponsored by Office of Naval 
Research, Arlington, VA. 
Pn aoe of Applied Physics 68, n12 p6504-6506, 15 


The authors compare measurements of magnetization 
profiles across 180 deg surface domain walls in a 
with calculations from micro- 

| models were solved both by re- 

calculation. The 


coon domain walls. 


129,697 

PB91-158642 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Quantum Metrology Group. 
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X-ray interferometry and gamma-ray Wave- 


lengths. 

Final rept. 

R. D. Deslattes. 1988, 16p 

Pub. in Art of Measurement: Metrology in Fundamental 
and Applied Physics, p193-208 1988. 


The role of x-ray interferometry in linking the visible, x- 
ray and gamma-ray domains is bri reviewed, and 
several applications are considered. Resolution of the 
conflict between two optical determinations of Si lat- 
tice periods is reported. 


129,698 

PBS1-159020 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Modeling E Beam Interactions in Semicon- 
ductors. 

Final 

D.N . 1989, 40p 

Pub. in SEM Microcharacterization of Semiconductors, 
Chapter 2, p29-68 1989. 


A quantitative description of electron beam - specimen 
interactions with solids forms the basis for developing 
models by which scanning electron microscope 
images of semiconductor materials and devices can 
be calculated. Elastic and inelastic scattering process- 
es are considered, including both discrete and continu- 
ous mee loss descriptions. These processes can be 
descri by analytic functions, and by considering 
both elastic and inelastic scattering, simulation of indi- 
vidual electron trajectories by Monte Carlo calcula- 
tions is possible. Applications to specific problems of 
interest to semiconductor science and technology are 
described, including spatial resolution at interfaces, 
details of contrast in charge collection microscopy 
(electron beam induced conductivity), and energy dep- 
osition in solids. 


129,699 

PB91-159053 Not available NTIS 

National _ of Standards and Technology (IMSE), 
, MD. Ceramics Div. 

Chemical Modification of the Orthorhombic Super- 

conductor Ba2YCu307-delta. 

Final rept. 

C. P. Ostertag, F. Beech, and E. R. Fuller. 1988, 10p 

Pub. in Ceramic Transactions 1, n2 p501-510 1988. 


The superconducting orthorhombic phase of 
Ba2YCu30(7-delta) has been observed to undergo a 
low-temperature chemical reaction with acetone, 
when used as a milling medium. The chemically modi- 
fied powder is non-superconducting. The orthorhom- 
bic structure and superconductivity can be fully regen- 
erated by annealing in oxygen at 950 C. The modified 
powder is unstable against and reactive with potential 
reinforcing materials, such as silicon carbide and mull- 
ite whiskers. 


129,700 

PBS1-159129 Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 

MD. Reactor Radiation Div. 

Phonon Density of States of Superconducting 

YBa2Cu307 and the h g Analog 

YBa2Cu306. 

Final rept. 

J. J. Rhyne, D. A. Neumann, J. A. Gotaas, F. Beech, 

and L. Toth. 1987, 4p 

+ in Physical Review B 36, n4 p2294-2297, 1 Aug 
vs 





Pp 


Neutron scattering has been used to study the vibra- 
tional density of states and the atomic structure of the 
high temperature superconductor YBa2Cu307. The 
oxygen atoms were found to occupy four sites and to 
form chains along the b axis direction of the orthor- 
hombic Pmmm cell. The density of states shows a 
strong double peak at about 20 meV and a second 
major maximum near 70 meV with additional less-in- 
tense features present at intermediate energies. 


129,701 

PBS1-159772/GAR PC A05/MF A01 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Reactor Radiation Div. 

NIST Reactor: Summary of Activities July 1989 
through June 1990. 

Technical note. 

C. O’Connor. Dec 90, 90p NIST/TN-1285 

Also available from Supt. of Docs. as SN003-003- 
03057-1. See also PB90-169996 
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The r summarizes all those programs which use 
the NIST reactor. It covers the period for July 1989 
through June 1990. The programs range from the use 
of neutron beams to the structure and dynamics 
of materials, through nuclear physics and neutron 
standards to sample irradiations for activation analy- 
sis, isotope production, neutron radiography, and non- 
destructive evaluation. 


Structural Mechanics 


129,702 

AD-A229 403/1/GAR PC A03/MF A01 
Laboratoire de Mecanique et Technologie, Cachan 
(France). 

Micromechanics of Fa 

Final rept. 15 Mar 89-14 far 90. 

J. Lemaitre, and R. Billardon. 13 May 90, 27p 
AFOSR-TR-90-1128, 

Grant AFOSR89-0329 


Brittle and ductile isotropic damage mechanisms are 
studied from a meso-mechanical view point. Relation- 
ships between crack density and void volume fraction 
defined at meso-scale on one hand, and a scaler inter- 
nal variable characterizing damage on the other hand, 
are given. A general form for the evolution law for this 
damage variable is also derived from the same ap- 
proach. A threshold which defines the onset of this 
evolution is derived from thermodynamical consider- 
ations. The ultimate stage of this evolution, i.e., the 
local failure is derived from localization criteria. (JS) 


129,703 

AD-A229 527/7/GAR PC A03/MF A01 
Oklahoma Univ., Norman. Dept. of Mathemiatics. 
Estimation of Elastic Parameters in Linear and 
Nonlinear Distributed Models of Pilates Arising in 
Large Flexible Space Structures. 

Final rept. 30 Sep 87-29 Oct 90 

L. W. White. Oct 90, 26p AFOSR -TR-90-1158, 

Grant AFOSR-87-0368 


During the period covered by the grant over 20 re- 
search articles were written. Titles include: Identifica- 
tion of Cauchy Data in Nonlinear First Order Hyperbol- 
ic Systems, Control of Certain amic Models of 
Beams and Plates, Identification of Elastic Parameters 
in von Karman Plate Models, and Identification of a 
Coefficient of Conductivity from Potential Measure- 
ments. 


129,704 

AD-A229 634/1/GAR PC A03/MF A01 
Army Armament Research, Development and Engi- 
ing Center, Watervliet, NY. Benet Labs. 
Load-Line cements for Three-Point Bend J 
Tests Using Bottom Surface Displacements. 
Final rept. 

J. H. Underwood, and M. 2 Witherell. Oct 90, 14p 
Rept no. ARCCB-MR-90029 


Finite element calculations show that elastic displace- 
ments along the bottom surface of a three-point bend 
speciment can be used to obtain a close approxima- 
tion to the load-line displacement at the crack line. The 
use of load-line displacement for measuring crack 
growth by unloading compliance is discussed with ap- 
plication to a simplified test procedure for J-integral 
fracture t fness tests. Keywords: Load line dis- 
placement, Three point bend, Finite element. (JS) 


129,705 
AD-A229 802/4/GAR PC AO5/MF A01 
a Technologies Research Center, East Hartford, 


Extreme Temperature Strain 
System. 

Final rept. 13 Sep 85-31 Jul 90. 

C. Hulse, and R. Bailey. Aug 90, 97p UTRC/R90- 
917280-1, WRDC-TR-90-3054, 

Contract F33615-85-C-3208 


A ana and a selection of optimum techniques was 
made of methods for making strain measurements on 
aerospace structures -320 deg F to 1600 deg F. Exper- 
imental evaluations were made of the two best sys- 
tems selected, a rod type extensometer and a capaci- 
tance device. The rod type extensometer proved ex- 
perimentally to be the better approach, especially for 


Measurement 


accurately measuring the strain behavior of an aero- 
space material under load throughout typical ascent 
and atmospheric reentry cycles. Some efforts were 
also devoted to the development of sputtered strain 
gages on transferable metal foils. These results indi- 
cated that strain measuring devices of this type could 
be developed if appropriate funds for research were 
available. Keywords: Strain measurement, Extensom- 
eter, Strain gages, Structural testing, Reentry. (js) 


129,706 
N91-15259/5/GAR 
(Order as N91-15212/4/GAR, PC ear 4 


Intespace, Toulouse (France). 
Survey of Finite Element 


Model U; Methods. 
N. A. ig’ . Girard, L. P. Bugeat, ae J. 


. Bricaut. 


n gh International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 333-340. Sponsored by Cnes. 


The representativity of finite element models used for 
dynamic structural analysis of complex structures may 
be improved by updating the modal characteristics 
with respect to experimental data. A survey of the vari- 
ous methods found is presented with their advantages 
and drawbacks. Two general classes are identified: 
oor methods and local methods based on residual 
ces, sensitivity or energy approaches. Conclusions 
canoeing their possible use in an industrial context 
are given. 


129,707 
N91-15599/4/GAR PC A03/MF A01 
Analytical Services and Materials, Inc., Hampton, VA. 
Procedure for implementation of Tem ture-' 
pendent Mechanical Property Capability in the En- 
ineering Analysis Language (EAL) System. 

. E. Glass, and J. C. Robinson. Dec 90, 40p NAS 
1 26: 187470, NASA-CR-187470 
Contracts NAS1-18599, NCC 1-99 


A procedure is presented to allow the use of tempera- 
ture dependent mechanical properties in the Engineer- 
ing Analysis Language (EAL) System for solid structur- 
al elements. This is accomplished by including a mod- 
ular runstream in the main EAL runstream. The proce- 
dure is applicable for models with multiple materials 
and with anisotropic properties, and can easily be in- 
corporated into an existing EAL runstream. The proce- 
dure (which is applicable for EAL elastic solid ele- 
ments) is described in detail, followed by a description 
of the validation of the routine. A listing of the EAL run- 
stream used to validate the procedure is included in 
the Appendix. 


129,708 

N91-15603/4/GAR 

G ia Inst. of Tech., Atlanta. 

Two Point Exponential Approximation Method for 

Structural Optimization of Problems with Frequen- 
Constraints. 

Final Report. 

G. M. Fadel. 31 Jan 91, 26p NAS 1.26:187800, 

NASA-CR-187800 

Contract NAG1-1144 


The point exponential approximation method was in- 
troduced by Fadel et al. (Fadel, 1990), and tested on 
structural optimization problems with stress and dis- 
placement constraints. The reports in earlier papers 
were promising, and the method, which consists of 
poy Taylor series approximations using previous 

in history, is tested in this paper on optimization 
on ms with frequency constraints. The aim of the 
research is to verify the robustness and speed of con- 
vergence of the two point exponential approximation 
method when highly non-linear constraints are used. 


PC A03/MF A01 


129,709 

N91-15836/0/GAR PC A03/MF A01 

Stockholm Univ. (Sweden). Fysiska Institutionen. 

Democratic Monte-Carlo Generation of Hadronic 
M, Boroe with Conserved Momentum. 

* ren. Sep 90, 16p USIP-90-03, ETN-91- 


A ee method to generate a set of random num- 
bers, constrained by the requirement that their sum 
should vanish, is presented. The numbers will be 
democratically generated, i.e., the distribution of each 
of them will be the same, as well as the correlation 
between any pair. It is also shown that this is not the 





case in a cascade model, where the constraint is ful- 
filled by calculating the last number from the sums of 
the others. The simultaneous distribution of the mo- 
menta is given in a closed form in the case where the 
individual momenta have Gaussian distributions. A 
PASCAL procedure which generates momenta ac- 
cording to the method is given. 


General 


129,710 
AD-A229 368/6/GAR 
California Univ., Berkel 


PC A03/MF A01 


ept. 
J. F. Clauser. 14 Nov 90, 2ip 
Contract N00014-90-J-1475 


In this note we provide a brief summary of vibration 
isolation techniques and their application to our neutral 
atom interferometry experiments at the UC Berkeley 

ysics Department. Naturally, the difficulty in achiev- 
ing vecoeptabie vibration isolation for any given e 
ment depends largely upon the noise sensitivity o the 
experiment. Since neutral atom interferometers may 
be configured to act as ultra-sensitive inertial sensors, 
their vibrational noise sensitivity is inherently high. 


129,711 
AD-A229 398/3/GAR PC A02/MF A01 
= Pro, Inc., Radnor, PA. 


ise Propagation in Temporally Dispersive Media. 
Final rept. 1 Aug 88-31 Jul 89. 
3 k. Kriegsmann. 30 Sep 90, 6p AFOSR-TR-90- 


Soenet F49620-88-C-0094 


By solving the transport equations for the amplitude of 
the progressing wave expansion of Maxwell's equa- 
tions using the Lorentz model, the amplitudes, do not 
decay exponentially along the ray. Thus, one now 
studies more _ neral models of the dispersive media, 
to determine qualitative features for which the am- 
plitudes do, or do not decay exponentially. Preliminary 
results suggest that a classification of dispersive 
media is obtained depending on the relative orders of 
the differential operators. (jh 


129,712 

AD-A229 434/6/GAR PC A03/MF A01 
New Hampshire Univ., Durham. Dept. of Physics. 
Chaos in Classical Nonlinear Fields. 

Final technical rept. 1 Aug 88-31 Dec 89. 

H. K. Shepard, and D. C. Meredith. May 90, 14p 
AFOSR-TR-90-1122, 

Grant AFOSR-88-0253 


Chaotic behavior is studied in a high-dimensional peri- 
odic lattice version of the classical Hamiltonian phi- 
four field theory. Both single and double well potentials 
were considered. Examined is the existence of a 
global stochasticity threshold that varied with energy 
and initial conditions. The model was discretized using 
an algorithm due to Hirota that guarantees stability and 
energy conservation. Chaotic behavior was diagnosed 
using the Lyapunov exponent, with additional informa- 
tion from space-time profiles, Fourier power spectra, 
and phase space plots. Long time scales made it diffi- 
cult to distinguish between asymptotically chaotic and 
integrable behavior. (jhd 


129,713 

AD-A229 503/8/GAR PC AO5/MF A01 
Texas A and M Research Foundation, College Station. 
Experimental Research on High Gradient Accel- 
eration by Wakefields in an Elliptic Cavity at the 
UTA Wake Field Test Facil 

Final rept. 1 Jul 87-30 Jun 

K. W. Chen. 14 Nov 90, 98p 

Grant AFOSR-87-0280 


The main Is of the successful research program 
are to provide theoretical basis to analyze the wake- 
fields in ‘he elliptically shaped wake-field cavity, and to 
examine the feasibility of applying the new idea of 
wake-field acceleration to beams of lasers. The theor- 
ectical research is very important due to the world- 
wide interest in finding new acceleration principles with 
higher accelerating gradients suitable for future parti- 
cle accelerators. In particular, very exciting and new 


experimental results indicated that wake field accel- 
eration is indeed a very viable alternative for this en- 
deavor. The research is divided into six oo (1) 
Investigation of wake-field acceleration using the ellip- 
tical wake-field cavity, (2) Theoretical pod-caor of dielec- 
tric wake field cavity, (3) 


beam 
demonstrated that this type of photoemitter can be 
used as an efficient short, intense electron beam 
source for a compact linac design.(jhd) 


129,714 
AD-A229 563/2/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

n — in Gas Discharges with Some 


Application to 
P. K. Milsom, and E. K. Gorton. Aug 90, 31p 


We describe the behaviour of the electrons in a gas 
discharge by using the Boltzmann equation and Fermi 
golden rule ideas. The Ayre po egrens are applied 
to Sulphur Hexafluroide and ‘on energy distribu- 
tion functions are calculated. The distributions are 
shown to be in close agreement with those of a Monte- 
Carlo simulation. The ideas developed here should be 
easily extended to solve anisotropic scattering — 
lems and may also make use of the pseudopotential 

which are now ing available in the iterature. 
Keywords: Gas discharge lasers, Hot electrons, Uni- 
er) steady state, Electron equations, Great Britain. 


129,715 

AD-A229 758/8/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Impact of the Three-Wave instability on the Spiral 
Line Induction Accelerator. 

Memorandum rept. 

J. Krall, and C. M. Tang. 23 Nov 90, 17p Rept no. 
NRL-MR-6752 


The solenoidal and helical quadrupole magnetic fields 
that are used to transport the high current Coane in the 
spiral line induction accelerator may admit instabilities 
such as the electromagnetic three wave instability. 
Previous studies have shown that stability is easily 
maintained for energies up to approx. 40 MeV. Three 
wave growth rates for energies exceeding 40 MeV can 
be < or = .001/cm. Strategies are outlined for stabi- 
lizing or further reducing growth rates. These are (1) 
cyclotron detuning, where the instability is detuned by 
varying the axial magnetic field, (2) damping the insta- 
bility through the use of discrete quadrupole focusing, 
which allows the instability to be detuned by varying 
the quadrupole wavenumber. The effectiveness of de- 
Qing and cyclotron detuning is discussed for the vari- 
ous instability regimes. Keywords: Q Factor, High cur- 
rent, Accelerator, Strong focusing. (JHD) 


129,716 

AD-A229 803/2/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Position Expectation Value and Oscillator Strength 
of a Biased Asymmetric Quantum Well. 


Mery ge 
L. N. Pandey, and T. F. George. Dec 90, 25p Rept 
no. UBUPATLO/DG/90/TR. 31 

Contract N00014-90-J-1193 


The change in the position expectation values of an 
electron in the first three quasibound states of the 
structure as a function of the external (biased) vo! 

is calculated. At the ,. zsonance voltage, the most pr 
able position to find an electron in the second and third 
quasibound states lies in the barrier separating the two 
wells, and these two states interchange their identities, 
meaning that the ground state of the narrow well be- 
comes the first-excited state of the wide well and vice 
versa. Keywords: Quantum well, Biased asymmetric, 
Oscillator strength, Position expectation, Resonance, 
State parties. (jhd 


129,717 
DE91004793/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 


129,719 


cence parameter determinations. 

J. A. Kierstead, and P. W. Levy. 1990, 35p BNL- 
45327, CONF-9007188-1 

Contract ACO2-76CH00016 


I seminar on thermolumines- 
cence (TL) and spin resonance (ESA) = 


electron 
(6th), Nes a eben Jul 1990. Sponsored by 
partment of Energy, Washington, DC. 


: 90, 33p SLAC-PUB- 
5319, CONF. 3010291" 1 ey 


Contract aan Cullen canines 
Large Hadron Collider 
mentation, Aachen chon (Germany, 
Sponsored by Department 


We compare the B-physics 
pp or e(sup +)e(sup (minus)) interactions. The pp 
liders at cm energies of 16 TeV (LHC) and 40 TeV 
(SSC) as well as asymmetric e(sup +)e(sup (minus)) 
colliders at the (Upsilon)(4S) cm energy are consid- 
ered. In the case of pp interactions, we discuss the B 
Ce Er al te Gn dean 
external fixed target. For this Lahore, Spent 
we explore the possibility of searching CP violation in 
the B(sub d)(sup 0), bar B)(sub d)(sup 0) (yields) J/ 
(psi)K(sub s)(sup 0), (pi)(sup +)(pi)(sup (minus)) 
decays. 25 refs., 4 figs. 


129,719 
DE91005831/GAR PC A03/MF A01 


ee pee ate 
E heat transfer with metal wool filled 


tubes. 

T. M. Kuzay, J. T. Collins, A. M. Khou , and G. 
Morales. Aug 90, 40p CONF-910375-1 

Contract W-31109-ENG-38 

ASME/JSME thermal engineering conference, Reno, 
NV (USA), 17-22 Mar 1991. pee eo yy Department 
of Energy, Washington, DC. 


The Advanced Photon Source (APS) to be constructed 
at Argonne National Laboratory (ANL) utilizes magnet- 
ic devices which generate x-ray beams with very in- 
tense heat flux levels. The flux levels encountered can 


jonally aché 
cient “h” with water and the wall conductance of a 
heavy wall copper tube reveals that major resistance is 
on the coolant side. Therefore, there exists a signifi- 

cant opportunity - aoe heat transfer in the tubes 
by enhancement of the coolant side. To this end a vari- 
ety of copper wool filled tubes as well as a commer- 
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cially available enhanced copper tube were subjected 
to laboratory tests with water and conventional heating 
to assess the resulting heat transfer improvement. 
Design improvements using enhanced cooling are dis- 
cussed in terms of structural weight, controls, grazing 


— the operational reliability. 9 refs., 11 figs., 5 


129,720 


DE91006253/GAR 

Lawrence Livermore National Lab., CA. 
Chaotic inflation and the omega problem 
G. J. Mathews, F. Graziani, and H. Kurki-Suonio. Dec 
90, 23p UCRL-JC-105848, CONF-9009325-1 
Contract W-7405-ENG-48 
International Union of Pure and Applied Physics 
{IUPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 


PC A03/MF A01 


One of the most compelling features of inflationary 
cosmo! is that it provides a solution to the flatness 
problem, i.e. an explanation of the fact that the ratio, 
(Omega), of the present mass density to the closure 
density is so close to unity. Indeed, inflationary models 
naturally lead to a present value of the closure param- 
eter which is equal to unity to many significant figures. 
At the same time, however, there are at least some 
observational indications that the present value of the 
closure parameter may be significantly less than unity. 
At the very least it is probably safe to say that there is 
no convincing evidence that the present mass density 
of the universe is not less than half of the closure den- 
sity. This is the omega problem. The purpose of this 
paper will be to take the possibility that there is an 
pepe oF problem seriously and look within the context 
jationary scenarios for a natural explanation as to 
why the present value of the closure parameter might 
be so small. 26 refs., 5 figs. 


129,721 


DE91006255/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Fission decay in intermediate heavy ion reactions. 
H. C. Britt. 3 90, 27p UCRL-JC-105042, CONF- 
9010299-1 

Contract W-7405-ENG-48 

International symposium on heavy ion physics and its 
applications, Lanzhou (China), 7-13 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Results are presented on cross sections, parallel and 
perpendicular momentum transfers, charge loss and 
velocity systematics for fission following reactions of 
Fe and Nb projectiles at 50--100 MeV/A on targets of 
Ta, Au, and Th. The results at 100 MeV/A are com- 
pared to a detailed multistage deexcitation model. The 
initial collision is modeled with an intranuclear cas- 
cade. The resultant excited target residues then under- 
go a fast preequilibrium decay stage followed by a sta- 
tistical decay involving nucleon evaporation and fis- 
sion. Results from this modeling are in reasonable 
agreement with experimental data. 14 refs., 11 figs. 


129,722 


DE91006268/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Scattering of photons from atomic electrons. 

R. H. Pratt, B. Zhou, P. M. Bergstrom, L. Kissel, and 
K. Pisk. 1990, 20p SAND-90-2539C, CONF-9010298- 
1 


Contract ACO04-76DP00789, Grant PHY-9005763 

International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


Validity of simpler approaches for elastic and inelastic 
photon scattering by atoms and ions is assessed by 
comparison with second-order S-matrix predictions. H 
simple scheme for elastic scattering based on angle- 
independent anomalous scattering factors has been 
found to give useful predictions near and below pho- 
toeffect thresholds. In inelastic scattering, major devi- 
ations are found from A(sup 2)-based calculations. Ex- 
tension of free-atom and free-ion cross sections to the 
dense plasma regime is discussed. 20 refs., 6 figs. 
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DE91006271/GAR 
Oak Ridge National Lab., TN. 
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Spin effects in two-photon pair production. 

C. J. Albert, D. J. Ernst, C. Bottcher, and M. R. 
Strayer. 1990, 22p CONF-9005233-11 

Contract ACO05-840R21400 

International conference on medium- and high-energy 
nuclear physics (2nd), Taipei (Taiwan), 8-18 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The two-photon mechanism for lepton pair production 
is investigated. It is found that for pairs produced in 
certain kinematical regions the process is dominated 
by magnetic, spin-flip currents. Anomalous e(sup 
+)e(sup (minus)) pairs observed in 17 Gev/c pion- 
proton collisions are found to be predominantly pro- 
duced by this spin-flip mechanism. A comparison be- 
tween (sup 4)He + (sup 4)He collisions and (sup 3)He 

+ (sup 4)He collisions is proposed as an experimental 
ay of peach ques | J between the electric, non spin- 
7 ee and the magnetic, spin-flip mechanism. 
16 refs. 


129,724 

DE91006305/GAR 
Rockefeller Univ., New York. 
Experimental studies of elementary particle inter- 
actions at high energies. Technical progress 
report, October 1, 198: ober 20, 1990. 

N. N. Khuri. 1990, 43p DOE/ER/40325-4 

Contract ACO02-87ER40325 

Sponsored by Department of Energy, Washington, DC. 


This report includes descriptions of the combined work 
of both Tasks B and B(sub 1) at Rockefeller University. 
Some — lights are worth stressing in this brief intro- 
duction. First, one should note the active involvement 
of two members of our group, Ren and Callaway, in 
understanding the problem of superconductivity, both 
high and low (Tc). This reflects the broad reach of 
many, but perhaps not all, particle physicists. Second, 
spurred by the Rockefeller environment, some in our 
group are also looking at problems in biology. As for 
our main purpose, | would like to single out the results 
of Sanda and Morozumi on the (Delta)i = (1/2) rule, 
the work of Bitar, Ren and myse!f on a new approach 
to the path integral, S.Y. Pi’s results on Chern-Simons 
non-relativistic quantum mechanics, and finally the 
work by Lee and collaborators on the origin of Fermion 
masses and mixing. 


PC AQ3/MF A01 


129,725 

DE91006320/GAR 

Oak Ridge National Lab., TN. 
Development of industrial processes for manufac- 
turing of silicon sampling hadron calorimeters. 
ge trip report, December 14, 1990-December 


20, ‘ 
F. Plasil, and J. Walter. 4 Jan 91, 26p ORNL/FTR- 
3856 


Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The travelers attended meetings in Dubna and in Ze- 
lenograd. Discussions in Dubna centered on (1) ob- 
taining information on USSR capabilities in silicon de- 
tector manufacture and testing and on (2) strategy re- 
garding the development of an industrial process and 
the manufacture of a large quantity of silicon detectors 
for the SSC L* collaboration. The ELMA plant in Zelen- 
ograd was inspected, and discussions were held on 
production process development and on a possible 
detector supply time line. In addition, J. Walter partici- 
pated in technical and cost estimate forecast discus- 
sions with representatives of Wacker-Chemitronic 
Factory (Germany) about silicon crystals for possible 
use in the SSC 
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DE91006355/GAR PC A03/MF A01 
po ne nrinespe sag + Collider Lab., Dallas, TX. 
Simulation of ssc a system using 
the ASPEN/SP process simula 

J. Rasson, and J. Dweck. Aug 0. O5p SSCL-279, 
CONF-900348-20 

Contract ACO02-89ER40486 

International industrial symposium on the super col- 
lider (2nd), Miami, FL (USA), 14-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


The SSC Magnet must maintain at a super conducting 
temperature of 4 K. The proposed refrigeration cooling 


processes consist of fairly simple closed cycles which 
take advantage of the Joule-Thompson effect via a 
series of expansions and compressions of helium gas 
which has been precooled by liquid nitrogen. The proc- 
esses currently under consideration consist of three 
cycles, the 20 K shield cooling, the 45 K helium refrig- 
erator and the helium liquefier. The process units 
which are to be employed are compressors, turbines, 
expanders, mixers, flashes, two stream heat exchang- 
ers and multiple stream heat exchangers. The cycles 
are to be operated at or near steady state. Due to the 
large number of competing cooling sector designs to 
be considered and the high capital and operating costs 
of the proposed processes, the SSC Laboratory re- 
quires a software tool for the validation and optimiza- 
tion of the individual designs and for the performance 
of cost-benefit analyses among competing designs. 
Since these processes are steady state flow process- 
es involving primarily standard unit operations, a deci- 
sion was made to investigate the application of a com- 
mercial process simulator to the task. Several months 
of internal evaluations by the SSC Laboratory revealed 
that while the overall structure and calculation ap- 
proach of number of the commercial simulators were 
appropriate for this task, all were lacking essential ca- 
pabilities in the areas of thermodynamic property cal- 
culations for cryogenic systems and modeling of com- 
plex, multiple stream heat exchangers. An acceptable 
thermodynamics model was provided and a series of 
simple, but representative benchmark problems devel- 
oped. The model and problems were provided to three 
software vendors. Based on the results of the bench- 
mark test, the ASPEN/SP process simulator was se- 
lected for future modeling work. 


129,727 


DE91006378/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Inflation sector of extended inflation. 

E. W. Kolb. Nov 90, 23p FNAL/C-90/252-A, CONF- 
9009325-2 

Contract ACO2-76CH03000 

International Union of Pure and Applied Physics 
(IUPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 


In extended inflation the inflationary era is brought to a 
close by the process of percolation of true vacuum 
bubbles produced in a first-order phase transition. In 
this paper | discuss several effects that might obtain if 
the Universe undergoes an inflationary first-order 
phase transition. 17 refs. 
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DE91006385/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Stochastic inflation lattice simulations: Ultra-large 
scale structure of the universe. 

D. S. Salopek. Nov 90, 23p FNAL/C-90/240-A, 
CONF-9009325-3 

Contract AC02-76CH03000, Grant NAGW-1340 
International Union of Pure and Applied Physics 
(I\UPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 


Non-Gaussian fluctuations for structure formation may 
arise in inflation from the nonlinear interaction of long 
i gravitational and scalar fields. pend wave- 
length fields have spatial gradients (alpha)(sup 
(minus)1) (triangledown) small compared to the 
Hubble radius, and they are described in terms of clas- 
sical random fields that are fed by short wavelength 
quantum noise. Lattice Langevin calculations are 
given for a ‘toy model” with a scalar field interacting 
with an exponential potential where one can obtain 
exact analytic solutions of the Fokker-Planck equation. 
For single scalar field models that are consistent with 
current microwave background fluctuations, the fluctu- 
ations are Gaussian. However, for scales much larger 
than our observable Universe, one expects large 
metric fluctuations that are non-Guassian. This exam- 
ple illuminates non-Gaussian models involving multiple 
scalar fields which are consistent with current micro- 
wave background limits. 21 refs., 3 figs. 
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DE91006395/GAR 
Argonne National Lab., IL. 
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Overview of RF systems for the advanced photon 


source. 
J. F. Bri . 1990, 78 > aaa a a 
ene -31109-ENG-3 

East ‘90, Cantie, FL (USA), 13-15 Nov 
1500.8 ponsored by Department of Energy, Washing- 
ion. 


The Advanced Photon Source (APS) is being built by 
Argonne National Laboratory (ANL) near Chicago. The 
APS is a 7-GeV positron re ring from which x-ray 
beams of energies from a few keV to hundreds of keV 
are emitted as the positrons pass through ring bending 
magnets and also vg special magnets called wig- 
glers and undulators. The present schedule is to be 
operational in 1995. The energy emitted from the posi- 
tron beam as x-rays is replaced through a radio-fre- 
quency accelerating system | at 352 MHz ata 
maximum power level of 3 MW. The RF system will be 
described as well as several lower-power systems at 
frequencies of 0.8 MHz, 117 MHz and 2.8 GHz. The 
associated control electronics (phase shifters ampli- 
tude control, automatic tuning control, etc.) as well as 
the computer control architecture will also be de- 
scri 


129,730 
DES 1006440/GAR PC AQ3/MF A01 
Argonne National Lab., IL. High Energy Physics Div. 
Rc Wang coupang QED with two fermionic flavors. 
Nov 90, 15p ANL-HEP-CP-90-121, 

CONF-90%¢ 072-4 
Contract W-31109-ENG-38 

LATTICE ‘90: 7th international lattice gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


We report the recent results of our simulation of strong 
coupling QED, with non-compact action, on lattices 
10(sup 4) and 16(sup 4). Since we are dealing with two 
staggered fermionic flavors, we use hybrid algorithm to 
do the simulation. In addition to the measurement of 
the chiral order parameter (i angle)(bar (psi))(psi)(r 
angle), we also measure magnetic monopole suscepti- 
bility, (chi), throughout the region of chiral transition. 6 
refs., 6 figs. 


129,731 

DE91006459/GAR PC A03/MF A01 
Argonne National Lab., IL. High Energy Physics Div. 
Gluebalis and topological charge in the presence 
of dynamical quarks. 

. Bitar, R. Edwards, U. M. Heller, A. D. Kennedy, 
and T. A. DeGrand. Nov 90, 15p ANL-HEP-CP-90- 
120, CONF-901072-5 
Contracts W-31109-ENG-38, AC02-86ER40253 

LATTICE ‘90: 7th international lattice gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


We have estimated the string tension and the masses 
of the O(sup ++) and 2(sup + +) glueballs in lattice 
QCD with 2 light flavours of staggered quarks. In addi- 
tion we have measured the topological charge and 
hence susceptibility of our gauge field configurations. 
The simulations were performed at 6/g(sup 2)=5.6 
and quark masses m=0.01 and 0.025 (lattice units) on 
lattice sizes ranging from 12(sup 4) to 16(sup 4). 7 
refs., 5 figs. 


129,732 
DE91006462/GAR 
Argonne National Lab., IL. 
oe approach to chiral fermions on the lattice. 
jodwin, and E. V. Kovacs. 14 Nov 90, 16p 
ANL: HEP-CP-90-117, CONF-901072-6 
Contracts W-31109-ENG-38, ACO2-76CH03000 
LATTICE ‘90: 7th international lattice gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


We wish to describe a method for formulating, on the 
lattice, field theories that contain Dirac particles with 
chiral couplings to gauge fields. As is well-known, the 
most straight-forward lattice transcription of the contin- 
uum action for a Dirac particle leads to the doubling 
problem: for every particle of a given chirality in the 
continuum theory, there appear on the lattice, in d di- 
mensions, 2(sup d) particles, with equal numbers of 
particles of left- and right-handed chirality. No-go theo- 
rems, state that it is impossible to eliminate the dou- 
bling problem and still maintain an exact chiral gauge 
symmetry. Rather than follow an approach that at- 
tempts to circumvent the no-go theorems we, instead, 
explore the possibility of abandoning exact chiral sym- 
metry. 
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DE91006464/GAR 
Argonne National Lab., IL. 
Accelerating and storing polarized hadron 
L. C. Teng. 90, 37p CONF-901 1168-1 
Contract W-31109-ENG-38 
International Committee for Future Accelerators 
(ICFA) seminar on future perspectives in high energy 
physics, Serpukhov (USSR). B13 6-13 Nov 1980. Spon 

sored by Department of Energy, Washington, oom 


Polarization hadron experiments at high energies con- 
tinue to generate surprises. Many questions remain 
unanswered or unanswerable within the frame work of 
QCD. These include such basic questions as to why at 
high energies the polarization analyzing power in pp 
elastic scattering remains high, why hyperons are pro- 
duced with high polarizations etc. It is, therefore, inter- 
esting to investigate the possibilities of accelerating 
and storing polarized beams in high energy colliders. 
On the technical side the recent understanding and 
confirmation of the actions of partial and multiple Sibe- 
rian snakes made it possible to contemplate accelerat- 
ing and storing polarized hadron beams to multi-TeV 
energies. In this paper, we will examine the equipment, 
the operation and the procedure required to obtain col- 
liding beams of polarized protons at TeV energies. 
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129,734 
DE91006467/GAR PC A03/MF A01 
Daverintion National Lab., IL. 

ption of the Argonne National Laboratory 
target t making facility. 

. Thomas, and J. WP. Greene. 1990, 18p CONF- 

901116-59 
Contract W-31109-ENG-38 
International conference on the application of accel- 
erators in research and industry (11th), Denton, TX 
{USA), 5-8 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


A description is given to some recent developments in 
the target facility at Argonne National Laboratory. 
Highlights include equipment upgrades which enable 
us to provide enhanced capabilities for support of the 
Argonne Heavy-lon ATLAS Accelerator Program. 
Work currently in progress is described and future 
prospects discussed. 8 refs. 


129,735 

DE91006475/GAR PC A03/MF A01 
Georgia Univ. Research Foundation, Inc., Athens. 
Studies of the spin-isospin response of the nucie- 
ar continuum using intermediate energy hadrons. 
Progress report. 

F. T. Baker. Dec 90, 18p DOE/ER/40354-3 

Contract FG09-87ER40354 

Sponsored by Department of Energy, Washington, DC. 


During the calendar years 1989 and 1990 the following 
experiments were performed and are discussed in this 
paper: (sup 12)C((rvec d),(rvec d)(prime)), E(sub ri 
400 MeV, at SATURNE in October--November ly 
(sup 40)Ca((rvec P),(rvec “p\(prime)), E(sub p) = 

MeV, at LAMPF in May--June 1990, Decenenanie of of 
the Medium-Resolution Spectrometer (MRS) and 
focal-plane polarimeter at LAMPF, July--October 1990, 
and (sup 40)Ca((rvec d),(rvec d)(prime)), E(sub d) = 
400 MeV, at SATURNE in September--October 1990. 


129,736 

DE91006487/GAR PC A04/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Mechanisms of CP violation in gauge theory and 
the recent developments. 

D. Chang. 20 Dec 90, 52p FNAL/C-90/265-T, 
NUHEP-TH-90/38, CONF-9008182-1 

Contract ACO02-76CH03000 

Symposium on theoretical physics (9th), Mt. Sorak 
(Republic of Korea), 19-26 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


Various mechanisms of CP violation in gauge theory 
are reviewed. We discuss the impact of recent devel- 
opments associated with electric dipole moment(EDM) 
of neutron (D(sub n)), EDM of quarks(D(sub q)), 
chromo-EDM of quarks(D(sub q)(sup c)), chromo-EDM 
of gluon(D(sub G)(sup c)), EDM of electron(D(sub e)), 
and EDM of W boson(D(sub W)). 89 refs., 31 figs. 


129,737 
DE91006493/GAR 
Argonne National Lab.., IL. 
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129,740 


PHYSICS 
General 


Intense pulsed neutron source status 
B. S. Brown, D. E. Bohringer, F. R. Brumwell, J. M. 

, and R. K. Crawford. 1990, 28p CONF- 
9010243-9 
Contract W-31109-ENG-38 
International collaboration on advanced neutron 
sources, Tsukuba (Japan), 21-26 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC 


Pamengae tet beprvege = Eh setae i 
At the celebration of our 10th anniversary in 7 months, 
IPNS will have performed over 2000 experiments and 
has over 230 scientists visiting IPNS annually. Plans 
for a new spallation source concept using 

alternating gradient synchrotron will be presented. 


129,738 


DE91006507/GAR 
Lawrence Livermore National Lab., CA. 
3D particie et of beams using the WARP 


A Fubduan DP Grete Bs A Colton A. ©. 

, and |. Haber. 30 Nov 90, 25p UCRL-JC- 
104981, CONF-901219-6 
Contracts W-7405-ENG-48, ACO3-76SF00098 
International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. — by De- 
partment of Energy, Washington, DC. 


WARP is a discrete-particle simulation program which 
as 
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code architecture, and techniques empioyed to en- 
hance efficiency, are briefly described. be te og ed 
cations are reviewed. In this paper we emphasize the 
physics of transport of thi 
around bends. We present a simple bent-beam PIC al- 
gorithm. Using this model, we have followed a long, 
thin beam around a bend in a simple racetrack system 
(assuming straight-pipe self-fields). Results on beam 
are presented; no transverse emittance 
growth (at mid-pulse) is observed. 11 refs., 5 figs. 


129,739 


DE91006539/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Accelerator 


dampening experi- 
ments at 


E. Chojnacki, W. Gai, C. Ho, R. Konecny, and S. 
Mtingwa. 1990, 14p CONF-9009123-62 

Contract W-31109-ENG-38 

Linear accelerator conference, Albuquerque, NM 
(USA), 9-14 Sep 1990. Sponsored by Department of 
Energy, Washington, DC 


As the dimensions of accelerating structures become 
smaller and beam intensities higher, the non-axisym- 
metric wake fields driven by the beam become quite 
large even with slight misalignments of the beam from 


cause bunch-to-bunch beam breakup and intra-bunch 
head-tail instabilities. An rf show-wave structure that 
has very low Q for the deflection modes while main- 
taining a high Q for the accelerating modes would then 
be desirable since the unwanted modes can be selec- 
tively damped. Such a device utilizing dielectric-lined 
waveguide is shown in this paper where the uniform 
outer conductor is replaced by axial, closely spaced, 
insulated wires which allow only axial wall currents to 
flow at that boundary. This dielectric 

tion is of specific interest to the Cerenkov wake-field 
accelerator program under development at Argonne. A 
configuration consistent with traditional iris-loaded wa- 
veguide is given in this paper where the outer conduc- 
tor is segmented to allow only axial currents and the 
irises are segmented to allow only radial currents. 
Severe enough damping in either configuration to 
eliminate the the head-tal instability could be difficult to 
obtain depending on the bunch length considered, but 
strong enough damping to combat bunch-to-bunch 
beam breakup using these schemes appears quite 
feasible. Presented here will be experimental results of 
the dielectric-lined waveguide case. 


129,740 


DE91006556/GAR PC A03/MF A01 


Argonne National Lab., IL. High Energy Physics Div. 
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Fermilab polarized beam 
D. P. Grosnick. 1990, 19p ANL-NEP-CP-90-103, 
CONF-9009329-1 
Contract W-31109-ENG-38 
Workshop on physics at UNK, Protvino — 25-28 
. Sponsored by Department of Energy, 


A description of the Fermilab 200-GeV/c polarized 
beam is presented, including the production, transport, 
and spin rotation of the polarized protons and antipro- 
tons. The momentum and pol of each beam 
i wthateaon ond ol te system. Verifi- 
polarization ai the beam-tag- 
ging en - two souiuiaies A brief sum- 
mary of the ES experimental program using the po- 
larized beam is also presented. 7 refs., 7 figs. 


129,741 
DE91006558/GAR PC A03/MF A01 
—— National Lab., IL. 

oo arg wa mereheg fields to constituent quarks and 


oe te form fact 

F. Coester. 1990, 21 op CONF: 9009285-2 

Contract W-31109-ENG-38 

From fundamental fields to nuclear nomena con- 
ference, Boulder, CO (USA), 19-22 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Constituent-quark rmiodels formulated in the frame 
work of nonrelativishc quantum nics have been 
successful in accounting for the mass spectra of 
mesons and baryons. Applications to elastic electron 
scattering require relativistic dynamics. Relativistic 
quantum mechanics of constituent quarks can be for- 
mulated by constructing a suitable unitary representa- 
tion of the Poincar a? on the euee aah Hilbert 
space. The mass spin operators of this 4 a 
tation specify the relativistic model dynamics. The dy- 
namics of fundamental quark fields, on the other hand, 
is specified by a Euclidean functional integral. In this 
ner | show how the dynamics of the fundamental 

can be related in principie to the Hamiltonian dy- 
namics of quark particles through the properties of the 
Wightman functions. 14 refs. 


129,742 
DE91006593/GAR PC A03/MF A01 
Argonne National Lab., !L. 

High electric fields in a superconducting RFQ 


5. R. Delayen, and K. W Shepard. 24 Sep 90, 14 
Lo en, ai . W. ard. 4 
CONF-900944-38 § 
Contract wat ss recena.t 

(U8A, 242 24-28 B Sep 1990 


conference, Aspen, CO 
ve by Department of 
Energy, Washington, DC: 


High surface electric fields have been obtained in the 
first tests of a superconducting rf quadrupole device. 
The rf quadrupole fields were generated between nio- 
bium vanes 6.5 cm in length, with an edge radius of 2 
mm, and with a beam aperture of 6 mm diameter. in 
tests at 4.2 K, the 64 MHz device operated cw at peak 
surface electric fields of 128 MV/m. Virtually no elec- 
tron loading was observed at fields below 100 MV/m. 
It was possible to operate at surface fields of 210 MV/ 
m in pulses of 1 msec duration using a 2.5 kW rf 
source. For the vane geometry tested, more than 10 
square centimeters of surface support a field greater 
than 90% of the peak field. The present result indi- 
cates that electric fields greater than 100 MV/m can 
be obtained over an appreciable area, sufficient for 
some accelerator applications. It also shows that su- 
perconducting rf technology may provide an extended 
a of options for rf quadrupole design. 7 refs., 4 
Ss. 


129,743 
DE91006600/GAR PC A03/MF A01 
o—- National Lab., IL. 

Recent developments in laser-driven polarized 


sources. 

L. Young, K. P. Coulter, J. Holt, E. R. Kinney, and 

R. S. Kowal . 1990, 15p 

Contract W-31109-ENG-38 : 

International symposium on high energy spin-physics 

rn, ~ (Germany, F.R.), 10-15 Sep 1990. eer 
by Department of Energy, Washington, DC. 


Recent progress in the performance of laser-driven 
sources of polarized hydrogen and deuterium is de- 
scribed. The current status of the prototype source, | 
= —/ 5 eo ee 10(sup 17)s(sup (minus)1), polarization 

29 (including atomic fraction), is comparable to 
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classical Stern-Gerlach sources. A scheme to improve 

source performance by approximately an order of 

magnitude, using a combination of optical-pumpi 

+ =~ a and FF transitions, is outlined. 8 refs., 
s., 1 " 


129,744 


DE91006604/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
CALOR839: Calorimetry analysis and benchmark- 


T. A. Gabriel, R. G. Alsmiller, B. L. Bishop, C. Y. Fu, 

and T. Handler. 1950, 37p CONF-9010283-3 

Contract ACO5-840R21400 

International conference on calorimetry in high energy 
ysics, Batavia, IL (USA), 29 Oct 1990. Sponsored by 

pam cn of Energy, Washington, DC. 


The CALOR89 code system has been utilized for ex- 
tensive calorimeter benchmarking and design calcula- 
tions. Even though this code system has previously 
demonstrated its power in the design of calorimeters, 
major revisions in the form of better collision models 
and cross-section data bases have expanded its capa- 
bilities. The benchmarking has been done with respect 
to the ZEUS and DO calorimeters. For the most part, 
— coh sear aw with experimental data has been ob- 
he design calculations presented here were 
preg for a variety of absorbers (depleted uranium, 
lead, and iron) of various thickness, for a given scintil- 
lator thickness and for a fixed absorber thickness 
using various thickness for the scintillator. These stud- 
ies indicate that a compensating calorimeter can be 
built using depleted uranium or lead as the absorber, 
whereas a ng iron calorimeter would be non-com- 
pensating. One possibly major problem exists with the 
depleted uranium cerned due to the large number 
of neutrons produced and due to the large capture 
cross-section of uranium. These captured neutrons will 
produce a — in the scintillator due to secondary 
— rays for many hundreds of nanoseconds and 
is may contribute substantially to background noise 
and pile up. 14 figs. 


129,745 


DE91006614/GAR PC A13/MF A02 
Los Alamos National Lab., NM. 
Progress at LAMPF, January-December 1989. 


Progress report. 

K. Poelakker. Dec 90, 280p LA-11970-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This report contains brief papers on research conduct- 
ed at the lampf facility in the following areas: nuclear 
and particle physics: ; atomic and molecu- 

lar physics; materials science; nuclear chemistry; radi- 
ation effects and radioisotope production. 


129,746 

DE91006649/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 

Feaeibity studies for an ECR-generated plasma 
stri - minary. 

G. D. Alton, R. A. Sparrow, and R. E. Olson. 1990, 
28p CONF-9011136-4 

Contract AC05-840R21400 

International workshop on ECR ion sources (10th), 


p 
Knoxville, TN (USA), 1-2 Nov 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Copnitont studies of the principal electron capture 
and loss processes which take place during interac- 
tions between a multi-electron projectile and a target in 
various degrees of ionization have been initiated. 
These studies are designed to determine the feasibility 
of a plasma stripper as a possible alternative to the 
gaseous and foil strippers which are commonly used to 
enhance the charge states of energetic ion beams. 
The sounds is based on the knowledge that the stopping 

nea tant per unit path length) are greater 
for a plasma a gaseous stripper at equivalent line 
densities, and the number of electron channels avail- 
able for capture by the projectile are reduced when the 
target is highly ionized. Preliminary results of attempts 
to evaluate the merits of a plasma for this applications 
are given in this report. 11 refs., 3 figs. 


129,747 


DE91006653/GAR 
Argonne National Lab., IL. 


PC A03/MF A01 


Spin excitations in uciear syst 

B. B. Back. 1990, 0p Sp CONF 20102092 2 
Contract W-31109-ENG-38 
International symposium on heavy ion physics and its 
applications, Lanzhou (China), 713. Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The spin excitations of products from two-body reac- 
tions have two sources: transfer of orbital motion into 
intrinsic spins via tangential friction and thermal excita- 
tions of di-nuclear spin modes. The relative importance 
of these two mechanisms is discussed for deep inelas- 
tic pinning, Shy may and spontaneous fission 
results of simple model calculations 
a compared to measured A magus en gery 4 in 
(sup 238)U induced quasi-fission reactions and it is 
concluded that the spin-excitation are only partially 
equilibrated during the interaction. 11 refs., 5 figs. 


129,748 

DE91006656/GAR 

Argonne National Lab., IL. 

Real optical- and shell-model potentials. 

R. D. Lawson, S. Chiba, P. T. Guenther, and A. B. 

Smith. 1990, 18p CONF-901057-27 

Contract W-31109-ENG-38 

International symposium on capture gamma-ray spec- 
troscopy and related topics (7th), Pacific Grove, CA 

(USA), 14-19 Oct 1990. Sponsored by Department of 

Energy, Washington, DC. 


From fits to neutron scattering data over a wide range 
of nuclei it is shown that r(sub v), the reduced radius of 
the real optical-model potential, decreases with in- 
creasing A. The value of the isovector part of the real 
potential is discussed and a simple argument is given 
for its — The dispersion relationship and the 
method of moments are used to extrapolate the scat- 
tering potential to the bound-state regime. The possi- 
bility of deducing the spin-orbit strength from the ob- 
served single-particle binding energies is discussed. 
13 refs., 1 fig., 2 tabs. 
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129,749 

DE91006704/GAR 

Lawrence Livermore National Lab., C 
Sterile neutrinos in the ea ea. 

R. A. Malaney, and G. M. Fuller. 14 Nov 90, 16p 
UCRL-JC-105812, CONF-9009325-5 

Contract W-7405-ENG-48, von gin ter PHY-8914379 
International Union of Pure and Applied Physics 
(IUPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 


We discuss the role played by right-handed sterile neu- 
trinos in the early universe. We show how well known 
(sup 4)He constraint on the number of relativistic de- 
grees of freedom at early times limits the equilibration 
of the right handed neutrino sea with the background 
plasma. We discuss how this allows interesting con- 
straints to be placed on neutrino properties. In icu- 
lar, a new limit on the Dirac mass of the neutrino is 
presented. 12 refs. 
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129,750 
DE91006729/GAR PC A03/MF A01 
—_ Univ. of New York at Binghamton. Dept. of Phys- 


uneet initial and final state effects in quantum 
Progress report, July is, 1990- 


20, 1990. 
C. A. Nelson. Dec 90, 18p DOE/ER/40291-8 
Contract FG02-86ER40291 
Sponsored by Department of Energy, Washington, DC. 


We have constructed fundamental test which can be 
used to probe discrete symmetries, and their possible 
violations, in the required “new physics” beyond the 
standard model. In a recent paper for applications at 
an e(sup +)e(sup (minus)) collider, we have 
a simple test for “maximal P -- maximal C” violation in 
the Z(degree) (yields) | ag 1)(sup (minus)) 
(tau)(sub 1)(sup +) cou ay For (tau)(minus plus) 
(yields) (minus plus)(nu), for example, this test is 
based on an azimuthal correlation function I((phi)(sub 
e), ‘phi wae the azimuthal angles are defined rela- 
tive to the final (pi)(sub 1)(sup (minus)). For e( 
(minus))e(sup +) collisions in the 4, amma) or sia) 
regions, I((phi)(sub e), (phi)) can be used to test for 
complex phase in the (gamma)* (yields) (tau)(eup 
(minus)) (tau)(sup +) coupling. In other research pro- 
grams, we are continuing to investigate our proposal 





that partons be identified with nearly degenerate, co- 
herent quark-gluon “jet” states, and have proven a 
completeness relation for the q-analogue of the un- 
usual coherent states. 


129,751 
DE91006731/GAR PC A04/MF A01 
Brown Univ., Providence, Ri. Dept. of Physics. 
Research and development of a helium-4 based 
solar neutrino detector. Progress report, May 1, 
1988-December 31, 1990. 

R. E. Lanou, H. J. Maris, and G. M. Seidel. Dec 90, 
69p DOE/ER/40452-5 

Contract FG02-88ER40452 

Sponsored by Department of Energy, Washington, DC 


We report on work accomplished in the first 30 months 
of a research and development program to oe 
the feasibility of a new technique to detect solar neu- 
oe in superfluid helium. Accomplishments include 
the successful completion of in, construction and 

=— of the entire cry ic, mechanical and 

‘onic apparatus. During last several months 
we have begun a series of experiments in superfluid 
helium to test the method. Experimental results in- 
clude the first observation of the combined physical 
processes essential to the detection technique: ballis- 
tic roton generation by energetic charged particles, 
quantum evaporation of helium at a free surface and 
bolometric detection of the evaporated helium by 
physisorption on a cold silicon wafer. Additional results 
are also presented. 


129,752 
DE91006739/GAR PC A03/MF A01 
City Coll., New York. Dept. of Physics. 


meson 
report No. 9A, January 16, 1990-Ja 15, 1991. 
S. J. Lindenbaum. 19 Dec 90, 29p DOE/ER/40107- 


Contract AC02-83ER40107 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have made striking and considerable progress in 
our AGS program which is searching for a Quark- 
Gluon Plasma or other new phenomena at the AGS. 
We are employing a TCP Tracking Magnetic Spec- 
trometer that has handled up to (approx)100 tracks, 
the maximum observed in 14.5 GeV/c (times) A Si ions 
incident on Au and Cu. In essence the TPC covers 
more than the forward half hemisphere in the nucleon- 
nucleon cms (i.e. (ge) 2(pi)) and thus allows tracking, 
momentum and angular analysis of the charged parti- 
cles emitted in these heavy ion collisions. Particle 
identification for negative ove can be made approxi- 
mately by assuming negative particles are pions. Then 
by subtraction of pe soe from positives in a suitable 
manner the proton characteristics can be determined. 
(Lambda) and K(sub s)(sup 0) V particles have been 
identified singly in events and (approx)50 double 
(Lambda) and 2 triple (Lambda) events have been ob- 
served in the relatively small data sample we have ob- 
tained and analyzed this year. Further discussion of 
these topics are contained in this report. 


129,753 

DE91006795/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Physics. 

Theoretical studies in elementary particie physics. 
Annual technical progress report, (June 1, 1990- 
November 1990). 

J. Collins. 1990, 16p DOE/ER/40577-1 

Contract FG02-90ER40577 

Sponsored by Department of Energy, Washington, DC. 


This report discusses theoretical research in elemen- 

tary particles in the following areas; Photoproduction; 

bet backgrounds to Higgs production; changed 
Higgs production; measuring strong coupling; 

tion and Z(prime); and polarization of top quark. (LSP) 


129,754 
DE91006803/GAR PC A03/MF A0O1 
City Coll., New York. Dept. of Physics. 

Research in particle physics beyond the standard 
model. ee report No. 9B, January 16, 1990- 
January 15, 199 

S. Samuel. 19 Bob 90, Ay. DOE/ER/40107-9B 
Contract ACO2-83ER40107 

Sponsored by Department of Energy, Washington, DC. 


This report discusses research done in string field 
sey bosonic technicolor; and supersymmetry. 


129,755 
DES1006804/GAR ae A06/MF A01 
Stanford Linear Accelerator Center, 
Beamstrahiung and QED on i at future 
linear 
Thesis (Ph.D). 

Oct 90, 111p SLAC-371 


of Energy, Washington, DC. 


. V. Schroeder. 
Contract ACO3-76SF00515 
Sponsored by ttemateley 


Seren i aemmee The inverse process of coher- 
ent electron-positron pair production by a beamstrah- 
lung photon is a potentially serious background source 
at future colliders, since low-energy 

bunch at a large angle. Pairs can also be produced 
incoherently by the collision of the two photons, either 
real or virtual. rates, spectra, and angular distribu- 
tions for both the coherent and incoherent processes 
ptr en gah ye eee eee i 
ent process wi more common, resulting in roughly 
10(sup 6) pairs per bunch crossing. One member of 
each pair is always pushed outward, oe 
mined by its energy, by the field of the oncoming 
bunch. In addition, a small number of pairs are initially 
produced with a comparable or larger angle. 


129,756 

DE91006810/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Electroweak symmetry breaking: Top quard con- 


W. A. Bardeen. Dec 90, 41p FNAL/C-90/269-T, 
CONF-9010306-1 

Contract AC02-76CH03000 

Nishinomiya Yukawa-memorial symposium (5th), Ni- 
shinomiya City pe meets 25-26 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 

The fundamental mechanisms for the dynamical 
breaking of the electroweak symmetries remain 
a mystery. This paper examines the possible role of 


ing the 
and the 
observed quarks and leptons. 27 refs., 10 figs., 4 tabs. 


129,757 
DE91006811/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, iL. 
Recent results on charm from Fermilab experi- 
ment E-687. 
D. Buchholz, S. Gourlay, L. Moroni, S. P. Ratti, and 
W. D.S . Dec 90, 18p FNAL/C-90/261-E, 
CONF-900822-26 
Contract AC02-76CH03000 
IUPAP international conference on high —— 8 Spor 
es Singapore (Singapore) 2-8 Aug 1 

ed by Department of Energy, Washington, DC. 
About 10(sup 4) charm decays have been reconstruct- 
ed from first-run data of Fermilab experiment E687 
using the Fermilab Wide-Band Photon Spectrometer 
with the world’s highest energy photon beam. The suc- 
cess of techniques for isolating and reconstructing 
charm event samples based on two complementary 
vertexing strat is illustrated. Preliminary results 
are presented. include lifetime value of (0.50 
(plus minus) 0.06 (plus minus) 0.03)ps for the D(sub 
values for the D(sup +) and D(sup 0) lifetimes are con- 
sistent with currently accepted world averages. Sig- 
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nals for the Cabibbo-suppressed decays D(sup 0 
(yields) (pi)(sup sa (minus))(pi)(sup +)ipineup 
(minus y D(sup (yields) K(sup -+)K(sup 
(minus' us) Kpi)(sup "and Sup +) (yields) (phi)(pi)(sup 
+) are sup 0) (yields) (pi)(sup 

+)(pi)(sup — 
))(pi)(sup sup 
a om is 040 (plus 


(sup 0)K(sup 
a he 


/B(D(sup an (vicide) 
oie uo ines ay Nop ienem (rniruss))) are 
20 (plus minus minus) 0.06. Pre- 





sup S(oup (minus pl ie 
the al pon 


cross section 
is compared enna 
ies unto 350 GeV. fore 18 refs., Stor 


. Dawson, J. H. Heisenberg, 
R. Calarco. Jun 90, bees DOE/ER/40410-T1 
Contuaet FG02-88ER404 
Sponsored by a Washington, DC. 
This report contains papers on the following topics: 
poe the resonance studies; deep 


inelastic sca an ee 
atic RPA, and eld tory nthe Schvoednger 
_—- 'A; and field theory in the Schroedinger Rep- 


new generation b 
T. Zimmerman. Oct 90, 19p FNAL-TM-1699 
Contract AC02-7 

Sponsored by Department of Energy, Washington, DC. 


eS eS ee been used to 
ee eee 


correlated sampling 4 i 
DSA602 Digitizing Sinai Analyzer 4 fe. 
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DE91006822/GAR PC re AO1 
Fermi National Accelerator Lab., Batavia, IL. 


Design vacuum pipes and shells. 

K. Krempetz, J. Grimson, and P. Kelly. 22 Jul 86, 14p 
FNAL-TM-1378 

Contract ACO2-76CH03000 

Sponsored by Department of Energy, Washington, DC. 


mum wall thickness for a given shell diameter and ma- 
terial when the shell is completely evacuated. 
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DE91006836/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 


Dept. of Physics. 
hadron avery | below 
2 Gev. 1990-April 1991. 


Progress 
RA A. Arndt, and L. 0. Roper. 1991, 15p DOE/ER/ 


Suen FG05-88ER40454 
Sponsored by Department of Energy, Washington, DC. 
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The Center for Analysis of Particle Scatteri 
in the Department of Physics at Virginia P: 
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General 
Institute and State University has ana ee basic two- 


pw tage reactions below 2 GeV for the last two 
decades. studied were nucleon-nucleon, 


Reactions 
= ae +)-nucleon and pion photopro- 
duction systems. In addition to of these 


Bes (009e41/aAR i te Dopt. ofS A03/MF A01 
pan me of states relevant to dielec- 

. Progress report, July 1, 
908 June 30 1991 


T. Gallagher. Jan 91, 34p DOE/ER/13394-5 
Contract FG05 85EH1 3% 


of Energy, Washington, DC. 

discusses the following topics: autoioniza- 

lar momentum states of Ba; Ba 6pnf 

states; Ba 5dnd J=4 autoionizing states; 

in time varying fields; and Mg 3pns and 
Spnd autoionizing states. 


This 
tion of 


129,763 
DE91006843/GAR PC A03/MF A01 
Abilene Christian Univ., TX. 
system and “ f bed 

° rge sym 
(sup 3)H and (sup 3)He. Progress report, 15 
ef December 1990. 

E. Sadler, and L. D. Ilsenhower. 13 Dec 90, 38p 
DOE/ER/40481°3 
pened FG05-88ER40451 

‘ed by Department of Energy, Washington, DC. 


report discusses the following: pion-nucleon pro- 

gram: «seach fo neutal pons rom the spotancous 

of (sup 252)Cf; elastic and inelastic pion scat- 

tering on (sup 3)H and (sup 3)He; nuclear ae pagpne ape 

of charm and beauty quark production and a study of 

two-prong ys of neutral B mesons; measurement 

of PMeup mage (yields) (pi)(sup 0)n in the cusp 

= the Leningrad Nuclear Physics Institute 

a Pl); Ad a ‘ete bel consistency of low-energy pion-nu- 

erential cross sections with total cross sec- 

San 0 design of a high energy photon calorimeter 
for the neutral meson spectrometer. 


129,764 
DE91006844/GAR 
Clark Atlanta Univ., GA. 
Theoretical in of electron-positive ion/ 
atom interactions. Progress report, July 1, 1987- 
March 1, 1990. 

A. Z. Msezane. 1990, 22p DOE/ER/13266-7 
Contract FG05-84ER13266 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: electron- 
impact excitation of Ca Il; collisional excitation of 
po arate Kr by electron impact; GOS for dipole-for- 

transitions in Cu |, Zn Il and Mg Il; correlation 
effects in Cd Il; electron scattering from atomic Na; 
collisional excitation of some core-excited Na | quartet 
states; electron excitation of neonlike Na and argon- 
like K; inner-shell excitation of Cr(sup 5+) by electron- 
impact; ‘on impact cross sections for boronlike N; 
photoionization of — Na; and photoionization of 
ground state K. (LSP) 


PC A03/MF A01 


PC A03/MF A01 


ysics eek 
Progress report, May 15, 1 1900-December 
S. Ohnuma. 1 Jan 91, 20p | DOE/ER/40374-41 
Contract FG05-87ER40374 


Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: beam-beam 
interaction in colliders with momentum oscillation; iso- 
po difference resonance and evolution of the parti- 
cle distribution; study of magnet sorting for the SSC 
+ A, Energy Booster; development of a discrete 
SQ; beam dynamics in compact synchrotrons; the- 
oretical problems in multi-stage FEL for two-beam ac- 
celeration; operation of Tevatron near integer tunes; 
and detailed examination of coupling impedance of 
various devices in storage rings; impact on beams 
from the insertion devices. 


129,766 
DES1006853/GAR 
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PC A03/MF A01 


California Univ., Berkeley. 

llr report, J 1 198¢-May 1s i - 
june le 

J. |. Silk. 1985, 15p DOE/ER/40161-T1 


Contract FG03-84ER40161 
Sponsored by Department of Energy, Washington, DC. 


This report discusses cosmic background radiation; 
gravitinos; dark matter and photinos; and galaxy for- 
mation and strings. (LSP) 


129,767 
DE91006900/GAR PC A03/MF A01 

Clark Atlanta Univ., GA. Dept. of Ph 
Electron collisional excitation of K- and B-like — 
report, (September 1, 1989-June 30, 


1990). 

A. Z. Msezane. 30 Jun 90, 15p DOE/ER/53293-2 
Contract FG05-89ER53293 

Sponsored by Department of Energy, Washington, DC. 


Short communication. 


129,768 
DE91006910/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. High Energy Physics 


Lab. 
Supersymmetry: Current status and future pros- 


Fi Baer, A. White, N. Amos, A. Beretvas, and R. M. 
Barnett. Nov 90, 27p BNL-45561, CONF-9006267- 
20, FSU-HEP-901110 
OE eo. -™ 
1 summer study o' h energy 
Snowmass, CO (USA), 25 i - 93 Jul 1990. 

sored by of Energy, Washington, DC. 
Portions of this Gooumane are illegible in microfiche 
products. 


We review the most recent data from coup. 4 snap 
(minus)) and p(bar p) colliders and discuss the 
eters of the Minimal ou. 
metric Standard Model, and their implications 
for future supersymmetry searches. We review the pat- 
terns of cascade decays of squarks and gluinos and 
discuss the present status of supersymmetry event 
generators for hadron colliders. We present the results 
of detailed simulations of E(sub T) and same sign di- 
lepton events from su metry at the Tevatron. Al- 
lh the E(sub T) signal continues to be viable, it is 
nciuded that the same sign dilepton signal may be 
too small unless squarks gluinos are approximate- 
ly degenerate. The E(sub T) and the os Se. dilep- 
ton signals from supersym 
Model backgrounds at the SSC are also discussed in 
detail. We also discuss other pr none ways of 
searching for supersymmetry at the including 
events containing Z(degree) bosons, and events con- 
taining n isolated leptons (n P (ge) ra —_ we discuss 
how supersymmetry searches might be modified if the 
Higgs sectors is more complicated or if R-parity is not 
conserved due to baryon number violating interac- 
tions. 49 refs., 12 figs. 


ing constraints on the 


129,769 
DE91006922/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Mechanical Engi- 


neering. 
Aerodynamic focusing of particles and heavy mol- 
ecules. Final report. 

Progress rept. 

J. F. de la Mora. 8 Jan 90, 18p DOE/ER/13750-2 
Contract FG02-87ER13750 

Sponsored by Department of Energy, Washington, DC. 


By accelerating a gas containing suspended —_ 
or large molecules through a conv verging nozzle, the 
suspended —— may be focu: and therefore 
used to write fine lines on a surface. Our objective was 
to study the limits on how narrow this focal region 
— be as a function of particle size. We find that, for 
isperse particles with masses m(sub p) some 
3 8 (times) 10(sup 5) times | than the molecular 
mass m of the carrier (diameters above some 
eee there is no fundamental obstacle to 
directly write submicron features. However, this con- 
clusion has been verified experimentally only with par- 
ticles larger than 0.1 (mu)m. ag patewren: An , theoretical 
and numerical studies on the defocusing role of Brow- 
nian motion for very small particles or heavy molecules 
have shown that high resolution ange a 
focusing is impossible with aon molecules whose 
masses are ly smaller than 1000 Dalton. For 
these, the minimal focal diameter after optimization 
appears to be 5(radical)(m/m(sub p)) times the nozzle 


one ou toa 20 Ay ising f 

appear as promising for 
direct writing with molecular . Theoretical 
and numerical schemes of predicting the evo- 
ee ee ee 
eloped, numer- 
ical work would be desirable. 11 refs. 
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DE91006958/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Physics. 

hg oy? of low emittance electron storage ee, 
L. N. Hand, and S. —— May 88, 12p CLI 

841, * CONF-SB0685-73 

Contract FG02-87ER40336 


European particle accelerator 
(1st), caer efitaly), 7-11 Jun 1988. 


ortions of oie aeounent are ‘legible in microfiche 
products. 


We have considered “high tune” electron storage 
eS ee ee source of low emittance beams. 

The parameters of euch rings are studied in the ht 
where the emittance is determined by i 


teri 

tional magnets are considered. The object 1s to maxi- 
mize the ratio of electrons/bunch to invariant emit- 
tance while maintaining a certain fixed intensity. We 
have also calculated the dynamic aperture for one ring 
of this type. 


conference (EPAC-1) 
— by De- 
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DE91006962/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Characteristics of the samples in the FNG fission 
deposit — 

J. W. Dec 90, 50p ANL/NDM-118 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Information concerning croc ng ora the Fast Neu- 
= —— (ENG) fitton Tao 44 se oe — 

has been assembled. includes physica 
pabew choy isotopic — half-lives, alpha emis- 
= ye = activities and deposit weights. 10 
r S., 
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DE91006980/GAR 

Oak Ridge National Lab., TI 
Attendance at the XIV iietebe Physics Symposi- 

ag J. a trip report, January 6, 1991-January 

M. L. Halbert. 16 Jan 91, 18p ORNL/FTR-3862 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report includes background material on the long- 
standing series of annual symposia presented by the 
Mexican nuclear community, summarizes the 
highlights of the feenth symposium in the series, 
and records items learned by the traveler in subse- 
quent visits to two research laboratories in Mexico. 
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say wh a hy we PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

by meg at SSC and 

J. Bagger, I: Han, and R. Rosenfeld. 1990, 19p 

FNAL/C-60/253-T, CONF-9006267-21, UCLA-90/ 
(255 See cate ey on igh energy hyn, 
1 summer on hi physics, 
Snowmass, CO (USA), 25 Jun "43 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 


We use a parton-level Monte Carlo to assess the 
reach of the SSC and LHC for discovering a techni-rho 
ee ce leptonic decay channels. We find the 

ings using the familiar oe of 
ae realizations. We compute the signal and 
background for techni-rhos of arbitrary mass and 
width, restricted only by — of partial-wave 
unitarity. 24 refs., 5 figs., 3 tabs. 
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DE91007060/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 





Fermilab experiment E-687: Recent results on 
charm. 


W. D. Shephard. "ay 90, 18p FNAL/C-90/260-E, 

CONF-9009315- 

Porshe Act TécHoso00 

nternational symposium on multiparticle dynamics 

(20th), Gut Holmecke (Germany, F.R.), 10-14 Sep 

a a by Department of Energy, Washing- 
n. 


About 10(sup 4) charm decays have been reconstruct- 
ed from first-run data of Fermilab experiment E687 
using the Fermilab Wide-Band Photon Spectrometer 
with the world’s highest e nergy photon beam. Charm 
selection strategies and preliminary results are dis- 
cussed. Lifetime values are (.50 (plus minus) .06 (plus 
minus) .03)ps for the D(sub s)(sup +) and (.20 (plus 
minus) .03 (plus minus) .03)ps for the (Lambda)(sub 
c)(sup +). Preliminary D(sup +) and D(sup 0) lifetimes 
are consistent with current world we Signals for 
jm dee ae and Cabibbo-suppr: charm meson 
S are shown. Prelimin: y branching ratios are: 
Bibigup 0) (yields) (pi(su +) ~ (minus))(pi)(sup 
+)(pi)(sup_ (minus)))/B(D(sup 0) (yields) K(sup 
(minus))(pi)(sup +-)(pi)(sup + )(pi(sup (minus))) = .10 
— minus) .02 (plus minus) .02; B(D(sup 0) (yields) 
(bar K)(sup 0)K(sup +)K(sup (minus)))/B(D(sup 0) 
(yields) (bar Sarge 0)(pi)(sup +)(pi)(sup (minus))) = 
.20 (plus minus) .06(stat); B(D(sup 0) (yields) (bar 
K)(sup 0)(phi))/B(D(sup ’d) (yields) (bar K)(sup 
0)(pi)(sup +)(pi)(sup (minus))) = .16 (plus minus) 
.06(stat). Preliminary results are given on D*(sup (plus 
minus)) and D(sup (plus minus),0 J ge te ge for 
photon energies from 100 to 350 eV. 13 refs., 3 figs. 
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DE91007061/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Low energy as of circular accelerators. 

S. D. Holmes. 90, 35p FNAL/C-90/275, CONF- 
901165-1 

Contract ACO2-76CH03000 

Joint US-CERN school on particle accelerators: 
course on frontiers of particle beams: intensity limita- 
tions (4th), Hilton Head Island, SC (USA), 7-14 Nov 
ee by Department of Energy, Washing- 
ton, 


Performance in circular accelerators can be limited by 
some of the same sorts of phenomena described by 
Miller and Wangler in their lectures on low energy be- 
havior in linear accelerators. In general the strength of 
the perturbation required to degrade performance is 
reduced in circular accelerators due to the repetitive 
nature of the orbits. For example, we shall see that 
space-charge can severely limit performance in circu- 
lar accelerators even when operating far from the 
“space-charge dominated regime” as defined in linear 
accelerators. We will be discussing two particular as- 
pects of low energy operation in circular accelerators -- 
space-charge and transition. “Low energy” is defined 
within the context of these phenomena. We shall see 
that the phenomena are really only relevant in hadron 
accelerators. 


129,776 


DE91007087/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Decay constants and wave functions of heavy- 
light pseudoscalars. 

C. Bernard, J. Labrenz, and A. Soni. Dec 90, 16p 
BNL-45581, NSF-ITP-90-216, CONF-901072-8 
Contract ACO2-76CH00016 

LATTICE ‘90: 7th international lattice gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


Calculations of the pseudoscalar decay constant for 
mesons containing one heavy quark (i.e., f(sub D), 
f(sub B)) are reported. Results at (beta) = 6.0 using 
the static-quark approximation for the heavy-quark 
propagator are compared to results using a propagat- 
ing heavy quark with Wilson fermions at ((beta) = 6.0, 
(beta) = 6.1 and (beta) = 6.3). Further investigation 
into the dynamics governing these systems is made by 
measuring the Bethe-Salpeter wave function for each 
case. 15 refs., 5 figs., 1 tab. 
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DE91007088/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 


Surface tension in QCD. 

T. Bhattacharya, A. Gocksch, C. P. Korthals Altes, 

and R. Pisarski. 1990, 15p BNL-45574, CONF- 

901072-7 

Contract AC02-76CH00016 

LATTICE ‘90: 7th international lattice theory 

pe tee Tallahassee, FL (USA), Ay oie Bet 1990. 
ed by Department of Energy, Washington, DC. 


Rece numerical estimations of the surface tension 
in QCD have been given and an analytic expression for 
this quantity is badly needed. At small coupling we 
have done so. In section 2 we give the main arguments 
and the result. In section 3 we give some additional 
~<a using twisted boundary conditions. 7 refs., 1 


129,778 

DE$1007089/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Remarks ona RHIC. 

G. Bunce. 1990, 15p BNL-45600, CONF-9011177-2 
Contract ACO02-76CH00016 

Polarized collider workshop, University Park, PA 
(USA), 15-17 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


A polarized proton program at RHIC, with the same 
luminosity as for unpolarized protons or L = 2 (times) 
10(sup 32)cm(sup (minus)2)sec(sup (minus)1), is a 
very attractive possibility. Solutions for technical diffi- 
culties seem to be mostly in hand. As a benchmark, 
the error on a 2-spin asymmetry measurement for jets 
at p(perpendicular) = 50 GeV/c, for one 
(Delta)p(perpendicular) = 1 GeV/c bin, (Delta)y = 1, 
(Delta)(phi) = 2(pi)is (Delta)A(sub LL) = .005 for one 
month of running. This level of sensitivity offers a re- 
markable discovery potential. In these remarks | will 
discuss the steps necessary to arrive at polarized pro- 
tons in RHIC, and develop benchmarks for sensitivity 
for measuring spin asymmetries for direct photons, 
jets, W(sup (plus minus)), and Drell-Yan production. 
Closing remarks include possibilities for detectors, a 
discussion of the focus of the spin program, how a 
RHIC spin program fits in with other plans, and sugges- 
tions on our next step. 


129,779 

DE$1007090/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Overview of the RHIC project 

T. Ludiam. 1990, 17p oe 45617, CONF-9011177-1 
Contract ACO2-76CHO00 

Polarized collider baie University Park, PA 
(USA), 15-17 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


This report discusses the RHIC Layout, design, status, 
detectors, and experiments. (LSP) 
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DE91007116/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

X-ray gauge monitoring of LLNL replica carbon 
production process. 

D. L. Lewis. Dec 90, 22p UCRL-ID-105780 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report contains results of a series of x-ray gauging 
measurements performed on bars tracked through the 
LLNL replica carbon production process. We were 
tasked with monitoring a few salt bars through the 
entire production process to identify any possible prob- 
lem areas. The process consists of five major steps: 
pressing fine sodium chloride crystals into a uniform 
salt bar, sintering the salt bar, infusing the bar with a 
phenolic polymer solution and convection oven drying 
it to remove the acetone solvent, carbonizing the poly- 
mer, and extracting the salt with water and freeze- 
drying the final carbon foam bar. After pressing the salt 
bars, six typical bars were selected for characteriza- 
tion: LS1875, LS1876, LS1879, LS1881, LS1883, and 
LS1886. These six bars were to gauged after each of 
the five production steps to check for any inhomogen- 
eity introductions. Two of the bars, however, were 
damaged during the final production step, resulting in 
complete process information for only four of the six 
bars. This report contains only the information gath- 
ered for these four bars. The data obtained for the 
other two bars, prior to damage, showed no significant 
difference from the data presented here. 


129,781 
DE91007155/GAR PC A14/MF A02 


129,783 


General 


Lawrence Livermore National Lab., CA. 
incenaueig surfaces an coup fo sacra 
surfaces and coupling to structures 
E Ke floed. and’ GM M. Butler. Jul 90, 305p UCRL- 
CR- Comma TR-062188-3273F2 
Contract W-7405-ENG-48 


Sponsored by Department of Energy, Washington, DC. 


on a frequency-domain test 

cone source over a large . OF 

very good agreement among the experimental and 
theoretical results. 
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DE91007164/GAR PC A04/MF A01 
Los Alamos National Lab., NM. 
generation by energet- 


R. J. Faehi, C. M. Snell, and R. K. Keinigs. Jan 91, 
67p LA-11742-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The CYLTRAN photon/electron Monte Carlo code has 
been employed to predict Bremsstrahiung — 
by monoenergetic electron beams from 1 
MeV. The forward-directed Bremsstrahlung intoneity is 
investigated as a function of beam energy converter 
thickness, and material. At high energies, the forward 
extraction efficiency is maximized by using converters 
ee ne oe ee 
intensities are attained with low-Z converter ae 


to 10(sup 8) MeV per steradian, per incident electron. 
9 refs., 32 figs., 12 tabs. 
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DE91007188/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Energy sciences 1 

A. A. Mirin, and G. V. Kaiper. 1990, 72p UCRL-53916 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report contains — on the aye topics: 

ang the computational challenge; lattice gauge 
heory: probing the standard model; 

for the superconduciing super colder. and overview of 

ongoing studies in climate model diagnosis and a 

comparison; MHD simulation of the fueling of a 


y doing. 
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PC A03/MF A01 


Ul tter fusion. Annual 

o> March 15, 1990-December 1990. 
Jones, M. Berrondo, J. B. Czirr, D. L. Decker, 

and K. Harrison. Dec 90, 24p DOE/ER/12105-1 

Contract FG02-90ER12105 

Sponsored by Department of Energy, Washington, DC. 


Work on muon-catalyzed fusion led to research on a 
possible new type of fusion occurring in hydrogen iso- 
topes embedded in metal lattices. While the nuclear- 
product yields observed to date are so small as to re- 
quire careful further checking, rates observed over 
short times appear sufficiently large to st that 
significant neutrons and triton yields could be realized 
-- if the process could be understood and controlled. 
During 1990, we have developed two charged-particie 
detection systems and three new neutron detectors. A 
segmented, high-efficiency neutron counter was taken 
into 600 m Underground i in a mine in Colorado for stud- 
ies out of the cosmic-ray bac a Significant neu- 
tron emissions were observed in this environment in 
both deuterium-gas-loaded metals and in electrolytic 
cells, confirming our earlier observations. 


b£$1007246/GAR 
Brigham Young Univ., Provo, UT. 
‘of condensed ma 
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DE91007249/GAR 

Savannah River Lab., Aiken, SC. 
| resonance reaction rate calculation for 
lattice sics subsystem. 

D. R. Finch. 8 Feb 74, 79p DPST-74-238 

Contracts ACO9-76SR00001, AC09-89SR18035 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

The resonance capture calculations of the HAMMER 
System and HAMBUR System are derived from a con- 
sistent statement of the integral slowing down equa- 
tion and definitions of the resonance integral. The as- 
sumptions made in these treatments are explicitly 
stated, and and an attempt is made to estimate the 
possible error in the resonance integral arising from 
these assumptions. This analysis is made to pin-point 
those parts of the calculation that can be improved 
and updated. Based on the analysis of existing calcula- 
tions a method of calculation is derived which avoids 
most of the problems encountered in HAMMER and 
HAMBUR. The chief improvements that result are as 
follows: Careful attention is paid to calculation of the 
resonance flux as most errors in existing calculations 
result from consistently overpredicting fluxes in all re- 
gions of a lattice cell. The calculation can be modified 
to produce as crude or detailed a resonance calcula- 
tion, at the expense of computer time, as required by 
the user. Resonances that overlap group boundaries 
contribute the correct contribution to each group’s re- 
action rates. Overlap between resonances of different 
isotopes is correctly accounted for. Up-to-date reso- 
nance formalisms are used including the Adler-Adier 
multi-level formulations. Provision is made to easily 
add new formalisms when required. ———- effects 
from neutron leaking into a cell may optionally be in- 
cluded in the calculation of resonance reaction rates. 
A complete description of the physics contained in this 
new computational module is provided along with addi- 
tional information on the numerical techniques em- 
ployed in the module. 
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DE91007256/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Strain energy minimization in SSC magnet winding. 
J. M. Cook. 24 Sep 90, 16p FNAL-TM-1703, SSCL- 
N-744, CONF-900944-39 
— AC02-76CH03000 

yore ee a conference, Aspen, CO 
(USA), 24-28 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


Differential geometry 7 oe a natural family of co- 
ordinate systems, the Frenet frame, in which to specify 
the metric properties of magnet winding. By a 
modification of the Euler-Bernoulli thin rod model, the 
strain energy is defined with respect to this frame. 
Then it is minimized by a direct method from the calcu- 
lus of variations. The mathematics, its implementation 
in a computer program, and some analysis of an SSC 
dipole by the program will be described. 16 refs. 
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PC A03/MF A01 


Lawrence Livermore National Lab., CA. 
limitations of detailed balance for inverse 
reaction calculations in the astrophysical p-proc- 


ess. 

D. G. Gardner, and M. A. Gardner. 5 Dec 90, 22p 
UCRL-JC-104716, CONF-901057-28 

Contract W-7405-ENG-48 

International symposium on capture gamma-ray spec- 
troscopy and related topics (7th), Pacific Grove, CA 
(USA), 14-19 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


p-Process modeling of some rare but stable proton- 
rich nuclei requires knowledge of a variety of neutron, 
charged particle, and photonuclear reaction rates at 
temperatures of 2 to 3 (times) 10(sup 9) (degrees)K. 
Detailed balance is usually invoked to obtain the stellar 
photonuclear rates, in spite of a number of well-known 
constraints. In this work we attempt to calculate direct- 
ly the stellar rates for ((gamma),n) and 
((gamma),(alpha)) reactions on (sup 151)Eu. These 
are compared with stellar rates obtained from detailed 
balance, using the same input parameters for the stel- 
lar (n,(gamma)) and ((alpha),(gamma)) reactions on 
(sup 150)Eu and (sup 147)Pm, respectively. The two 
methods yielded somewhat different results, which will 
be discussed along with some sensitivity studies. 16 
refs., 7 figs. 


129,788 
DE$1007260/GAR pc A03/MF A01 
Lawrence Livermore National Lab., C. 
Effects of relativity of RTEX in Seiieds of U(sup 
ft +), with light targets. 

H. Chen. 7 Nov 90, 27p UCRL-JC-105324, 
CONF: 901116-40 
Contract W-7405-ENG-48 
International conference on the application of accel- 
erators in research and industry (11th), Denton, TX 
(USA), 5-8 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


We have calculated the resonant transfer and excita- 
tion cross sections in collisions of U(sup q+) (q = 82, 
89, 90) ion with H(sub 2), He and C in impulse approxi- 
mation using the multi-configuration Dirac-Fock 
method. The calculations were carried out in interme- 
diate coupiing with configuration interaction. The quan- 
tum electrodynamic and finite nuclear size corrections 
were included in the calculations of transition energies. 
The Auger rates were calculated including the contri- 
butions from Coulomb as well as the transverse Breit 
interactions. For U(sup 89+) and U(sup 90+), effects 
of relatively not only shift the peak positions but also 
change the peak structure. The total dielectronic re- 
combination strength has been found to increase by 
50% due to the effects of relativity. The present theo- 
retical RTEX cross sections for U(sup 90+) in hydro- 
gen agree well with experiment. For U(sup 82+), Breit 
interaction had been found to have little effect on the 
RTEX cross sections involving L-shell excitation. How- 
ever, the spin-orbit interaction can still make significant 
change in the peak structure. 24 refs., 4 figs. 


129,789 

DE91007263/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Model experiment to search for emittance gain of 
recirculating heavy ion beam. 

E. J. Lauer, J. J. Barnard, D. W. Hewett, B. Kulke, 
and S. S. Yu. Dec 90, 18p UCRL-JC-104794, CONF- 
901219-7 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


An experiment is underway to measure the increase in 
emittance of a 13.2 KeV, 50(mu)A, Kr(sup 84) beam 
and a 8.5 KeV, 20(mu)A, Xe(sup 131) beam in passin 
through the ATA 30(degree) bend ‘beam director.” 
The ratio of the non-linear term divided by the linear 
term in Kelvin Neil’s equation of motion is calculated 
for the full scale rings of the proposed recirculator and 
for the model experiment. 1 tab. 
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DE$1007296/GAR PC A07/MF A01 
Stanford Linear Accelerator Center, CA. 
PEGASYS/Mark Il: A program of internal target 
physics using the Mark li detector at the PEP stor- 
age ring. 

Nov 90, 143p SLAC-377 

Contract ACO3-76SF00515 

Sponsored by Department of Energy, Washington, DC. 


This document is a proposal to SLAC on behalf of the 
PEGASYS Collaboration for a program of internal 
target physics at PEP utilizing the Mark A detector. 

Having completed its tour of duty at SLC in November 
1990, we propose that the Mark A detector be returned 
to the PEP storage ring, where it will be used in con- 
junction with a long gas target for studies of QCD with 
nucleon and nuclear targets, as well as tests of QED in 
lepton pair production, and a search for new neutral 
bosons. We expect that the detector in its new configu- 
ration could be commissioned by late 1991 and begin 
taking data by 1992. This document presents the phys- 

ics to be accomplished with the Mark A, and describes 
the minimal changes to the detector that we will need 
to make it function for internal target experiments. We 
also show a possible timeline for the project, and indi- 
— 4 makeup of the collaboration that will carry out 
the work. 
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DE91007325/GAR PC A03/MF A01 
Pena” State Univ., Mississippi State. Dept. of 
Sics. 

Experimental study of heavy flavor physics and 
SSC research and development at The University 

of Mississpi. Progress report, March 1, 1990-De- 

cember 31, 1990. 

J. J. Reidy. 1990, 36p DOE/ER/40523-1 

Contract ASO05-89ER40523 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: particle pro- 
duction of charmed particle; progress in the SSC re- 
search and development program; CALOR/GEANT in- 
tegration; the calorimeter simulation effort; scintillating 
plate/liquid argon calorimeter simulation; liquid scintil- 
lator R&D; and funding by the TNRLC. 
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DE91007331/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Envelope model of a heavy-ion recirculator. 

W. M. Sharp, J. J. Barnard, and S. S. Yu. Dec 90, 
22p UCRL-JC-104799, CONF-901219-9 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


A simple transport code has been developed to model 
the beam in a heavy-ion recirculating accelerator. The 
novel feature of the model is the treatment of the 
beam charge density as a Lagrangian fluid in the axial 
direction. In addition, the envelope and centroid equa- 
tions include terms that account for the transverse 
self-force, image forces, and bend fields in the paraxial 
limit. The use of “compressible” beam slices makes 
the code suitable for designing the acceleration and 
compression schedules. The code has been used pri- 
marily to design the lattice of the LLNL recirculator, 
and preliminary magnet configurations for that ma- 
chine are presented here. 3 refs., 2 figs. 
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DE91007332/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Vacuum requirements for heavy ion recirculating 
induction linacs. 

J. J. Barnard, S. S. Yu, and A. Faltens. Dec 90, 23p 
UCRL-JC-104285, CONF-901219-8 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


We examine the requirements of the vacuum system 
for the LLNL/LBL recirculating induction linac concept. 
We reexamine processes, including beam stripping, 
background gas ionization, intra-beam charge ex- 
change and desorption of gas molecules from the wall 
due to the incident ionized gas molecules and stripped 
ions, in the context of the proposed recirculator. We 
discuss implications for the vacuum system layout and 
_ the cost of such a system. 18 refs., 2 figs., 1 
tab. 
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DE91007334/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Physics. 





Multiple oot ovens 
to measure the SSC 


- netic resonance cas pn 
magnet mu 

ments. tay > report, April 1, 1989-A 1990. 
W. G. Clark. 4 90, 14p DOE/ER/403 

Contract aeybe ER40350 

Sponsored by Department of Energy, Washington, DC. 


The main emphasis has been to continue develop- 
ment of the high frequency (to 300 MHz) instrumenta- 
tion, to test the system on a prototype bending 
magnet, construct the high frequency 32-channel elec- 
wanes and probes, to ook industrial partners for tech- 
nology transfer and commercial exploitation, and to do 
computer simulations for optimizing design param- 
eters. Experience gained from tests made on a Paipole 
magnet at Lawrence Berkeley Laboratory was ex- 
tremely valuable and has resulted in substantial modifi- 
cations to the original design. 


129,795 
DE$1007354/GAR PC A03/MF A01 
Prospects for stud ale. the (pi (minus)),K( 

ing ‘sup (minus)),K(sup 
one — at P| 


Peng. 1990, 23p LA-UR-91-61, CONF-9010264- 


Contract W-7405-ENG-36 

Los Alamos Meson Physics Facility (LAMPF) work- 
shop, Los Alamos, NM (USA), 11-13 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The ((pi)(sup Vonen prey Pm reaction, which com- 
plements the ((pi)( ge 4+) we +)) reaction, offers 
another means to Lambda)-hypernulei at 
PILAC. The physics a A for measuring the 
Kpi(up (nr (minus)), iKidegree)) reaction is discussed. 

feasi va ple ecting K(degree) at PILAC using 
the LAMPF Neutral Meaon Spectrometer and a simple 
dipole spectrometer is studied with Monte-Carlo simu- 
conclude that the ((pi)(sup 
(minus)),K(degree)) reaction can be well pursued at 
PILAC. 18 refs., 5 figs., 3 tabs. 


lations. We 
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DE91007362/GAR PC A03/MF A01 
Lehigh Univ., Bethlehem, PA. Dept. of Physics. 

) of multiparticie jet production 

meters, high energy channeling, and other high 
or ph research. Progress report, April 1, 
1 arch 31, 1991. 

A. S. Kanofsky. Oct 90, 15p DOE/ER/02894-3 
Contract AC02-76ER02894 

Sponsored by Department of Energy, Washington, DC. 


During this period, work was started on the construc- 
tion of the backward gamma chambers to be used in 
experiment E683 at Fermilab. Work also is proceeding 
on various auxiliary experiments that can be performed 
with the experimental set-up. Work on the SSC accel- 
erator and experiments began in 1984 with the partici- 
pation of the principal investigator in the Snomass 
summer studies and continues with the funding of the 
accelerator and the location of its site in Texas. We are 
working with the large EMPACT/TEXAS collaboration 
on a large detector that the group has proposed. As 
well, the principal investigator is working on smaller ex- 
periments that can be executed at the SSC with less 
resources. Also, we are working on detector develop- 
ment and radiation tolerance of detectors such as 
scintillating fibers and data acquisition electronics. Ex- 
periments continue at Lehigh on growing “whiskers” in 
wire chambers. These whiskers affect the perform- 
ance of wire chambers by providing corona discharge 
points within the chambers. We are able to study the 
pee of the whiskers in the laboratory and measure 

the whisker composition — Auger and ESCA spec- 
troscopy and the ceo: hy lectron microscope. We 
are further developing results that were obtained earii- 
er from various Monte-Carlo programs, including the 
effects of various momentum energy conservation 
methods on results, extrapolations to higher trans- 
verse momentum, granularity of detectors, and resolu- 
tion of previous discrepancies. Results of radiation ef- 
fects on various electronic devices were obtained. 
Work continued on new accelerator devices and con- 
cepts. 
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DE91007369/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Astronomy. 

High energy | physics and cosmology. 


Progress rept. 
J. |. Silk. 1991, 47p DOE/ER/40161-T5 
Contract FG03-84ER40161 


Sponsored by Department of Energy, Washington, DC. 


This research will focus on the implications of recent 


and experiments in high energy physics of the 
evolution of the early universe, and on the constraints 
that cosmological 


theories. Several are under investigation, in- 
cluding studies of the nature of dark matter and the 
signature of annihilations in the galactic halo, where 
the resulting (gamma)-ray fluxes are potentially ob- 
servable, and in stars, where stellar evolution may be 
affects. We will develop constraints on the inflationary 
predictions of scale-free primordial fluctuations in a 
universe at critical closure density by 

linear and non-linear evolution after 

particle horizon, examining the observ 

primordial — fluctuations on the cosmic micro- 
wave background radiation in both flat and curved cos- 
mological models, and implications for observations of 
large-scale galaxy clustering and structure formation 
theories. We will also rpm oes distortions in the 
microwave background rai that are produced by 
exotic particle decays in the very early universe. We 
expect such astrophysical considerations to provide 
fruitful insights both into high-energy particle physics 
and into possible cosmological for the early universe. 


129,798 

DES$1007403/GAR PC A03/MF A01 

Mississippi State Univ., Mississippi State. Dept. of 
ysics. 

Liquid argon calorimeter subsystem. Progress 


R. G. Alsmiller, C. Y. Fu, T. A. Gabriel, T. Handler, 
and L. Cremaidi. 1991, 19» DOE/ER/40523-T1 
Contract AS05-89ER40523 

Sponsored by Department of Energy, Washington, DC. 


During bd nant ona months, Tennessee, Mississip- 
pi, on the Oak Ridge National Laboratory have been 
coordinating efforts to benchmark the CALOR89 code 
system against the DO and HELIOS prototype calorim- 
eter data, and to use the CALOR89 system to —= 
ate currently needed data for radiation 

ies, signal collection time, and compensation tno 
teristics of various calorimeter designs. This report de- 
scribes these results and gives our plans and project- 
ed budgets for the following year. 8 refs., 5 figs. 


129,799 
DE$1007404/GAR PC AO5/MF A01 
Virginia Univ., Charlottesville. 

Expression of interest in a Super Fixed T 
pen Me A ag (SFT) at 


oS May 90 3, cc DOE/ER/40518-T1 

Contract AS05-89ER40518 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The concept of a Super Fixed Target Beauty Facility 
(SFT) which uses a relatively low intensity 20 TeV 
proton beam as a generator of very high momenta B’s 
is an exciting prospect which is very competitive with 
other B factory ideas. The yields of B’s in such a facility 
are quite high (3 (times) 10(sup 10) (yields) 10(sup 11) 
B’s per year). At this level of statistics, CP violation 
measurements will be possible in many modes. In ad- 
dition, the fixed target co ration, because of the 
high momenta of the produced B’s and the ri i 
long decay lengths, facilitates the detection and recon- 
struction of B’s and offers unique opportunities for ob- 
servation of the B decays. The limited solid angle cov- 
erage required for the fixed target spectrometer makes 
the cost of the facility much cheaper than other e(sup 
+)e(sup (minus)) or hadron collider options under con- 
sideration. The relatively low intensity 20 TeV beam (1 
(yields) 2 (times) 10(sup 8) protons/second) needed 
for the SFT makes it possible to consider an extraction 
system which operates concurrently and in a non-inter- 
fering manner with the other collider experiments. One 
possible method for generating such a beam, crystal 
channeling, is discussed. 
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DE91007414/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 
Basic optics of the SLC Final Focus 
K. L. Brown. Dec 88, 41p SLAC-PUB: 
8806258-7, CONF-8811179-1 
Contract AC03-76SF0051 5 

Workshop on physics of linear colliders; International 
workshop on next generation linear colliders, Capri 
(Italy); Stanford, CA SA), 13-17 Jun 1988; 28 Nov - 9 
Dec 1988. Sponsored by Department of Energy, 
Washington, DC. 
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DE91007416/GAR PC A03/MF A01 
Stanford Linear Accelerator 

analysis of the Kianey| k) system in J/psi 
L. P. Chen. Nov 90, 15p SLAC-PUB-5378, CONF- 
9009309-6 
Pre ne Scat en nebes on daatnoten 195 


Pik), 9.6 Sen 1900. Sponsored by 
Soar (Gemany FR . Sep Sahinenon OC. 


Preliminary results of a mass independent amplitude 
eS ee te eee 
are presented. A component of spin zero 
tS obeurael at te tab 2)/(theta)(1720) mass region; 
however, a small spin two component at this mass 
region cannot be excluded wih the presont statics. 
re he . 
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DE91007417/GAR PC A03/MF A01 
Linear Accelerator Center, CA. 


D. Aston, T. Bienz, F. Bird, W. Dunwoodie, and W. B. 
Johnson. a 90, 16p SLAC-PUB-5380, CONF- 
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Gear (Ge many, FR), 2 Sep 1080. Sponsored by 
pr Rae. Washington, DC. 
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ion, radiative J/(Psi) 
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DES 1007418/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 


Kalbfleisch, D. Kaplan, J. Kuehler, and 
Dec 90, 13p "SLAC-PUB-5384, CONF- 


USA, bet Oct Sabie Fan Wort, a gt Wor 


Poteet a thie Sane are illegible in microfiche 
products. Original copy available until stock is exhaust- 


detector dev The current test 
program with silicon microstrip and pixel detectors is 


June 1, 1991 257 


ions CO. ee ee vertex 
is presented. 





PHYSICS 
General 


discussed and selected results of beam tests are pre- 
sented including measurements of position resolution 
as a function of angle of incidence. Plans for future 
tests are also uiscussed. 10 refs., 4 figs. 
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DE91007419/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

HOM losses at the Interaction Region of the B fac- 


tory. 

S. Heifets. Dec 90, 14p SLAC-PUB-5396, SLAC/AP- 
81-Rev, SLAC-ABC-14-Rev, CONF-9010276-2-Rev 
Contract ACO3-76SF00515 

International workshop on accelerators for asymmetric 
B-factories, Tsukuba (Japan), 4-6 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Masking at the Interaction Region (IR) will presumably 
reduce the synchrotron radiation background in the 
detector. One possible layout of the IR for the B facto- 
ry, shows a rather complicated system of masks. A 
bunch passing each mask will generate RF waves. 
These waves (usually called higher order modes, 
HOMs) will be absorbed in the beam pipe wall produc- 
ing additional heating and, interacting with the beam, 
kicking particles in the radial and azimuthal directions. 
This may change the bunch motion and its emittance. 
These effects are estimated in the present note. 4 
refs., 3 figs., 3 tabs. 
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DE91007420/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

B-Factory storage ring ef 

J. R. Rees. Jan 91, 28p SLAC-PUB-5397, CONF- 
900799-2 

Contract ACO3-76SF00515 

SLAC summer institute on particle physics: heavy 
quarks and gauge bosons (18th), Stanford, CA (USA), 
16-27 Jul 1990. Sponsored by Department of Energy, 
Washington, DC. 


This report discusses the following topics: The chal- 
lenges of a B-Factory; an existing B-Factory; CESR; 
constraints imposed by beam dynamics; the interac- 
tion region; and selected B-factory design. (LSP) 
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DE91007422/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Research at SLAC towards the next linear collider. 
R. D. Ruth. Dec 90, 16p SLAC-PUB-5405, CONF- 
9010271-2 

Contract ACO3-76SF00515 

International seminar on future ace mere in HEP, 
Protvino (USSR), 6-8 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The purpose of this paper is to review the ongoing re- 
search at SLAC toward the design of a next-generation 
linear collider (NLC). The energy of the collider is taken 
to be 0.5 TeV in the CM with a view toward upgrading 
to 1.0 or 1.5 TeV. The luminosity is in the range of 
10(sup 33) to 10(sup 34) cm(sup (minus)2) sec(sup 
(minus)1). The energy is achieved by acceleration with 
a gradient of about a factor of five higher than SLC, 
which yields a linear collider approximately twice as 
long as SLC. The detailed trade-off between length 
and acceleration should be based on total cost and 
upgrade possibilities. A very broad cost optimum 
occurs when the total linear costs equal the total cost 
of RF power. The luminosity of the linear collider is ob- 
tained basically in two ways. First, the cross-sectional 
area of the beam at the interaction point is decreased 
primarily by decreasing the vertical size. This creates a 
flat beam and is useful for controlling beamstrahlung. 
Secondly, several bunches ((approximately)10) are ac- 
celerated on each FF fill in order to more efficiently 
extract energy from the RF structure. This effectively 
increases the repetition rate by an order of magnitude. 
37 refs., 2 figs. 
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DE91007423/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

invariant tori of the Poincare return map as solu- 
tions of functional difference equations. 

R. L. Warnock. Jan 91, 15p SLAC-PUB-5412, CONF- 
9010270-2 

Contract ACO3-76SF00515 

U.S.-Japan workshop on nonlinear dynamics and ac- 
celeration mechanisms, Tsukuba (Japan), 22-25 Oct 
—— by Department of Energy, Washing- 
ton, DC. 
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Functional difference equations characterize the invar- 
iant surfaces of the Poincare return map of a general 
Hamiltonian system. Two different functional equa- 
tions are derived. The first is analogous to the Hamil- 
ton-Jacobi equation and the second is a generalization 
of Moser’s equation. Some properties of the equa- 
tions, and schemes for solving them numerically, are 
discussed. 7 refs., 1 fig. 


129,809 

DE91007424/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Computation of invariant tori in 2 (1/2) degrees of 
freedom. 

W. E. Gabella, R. D. Ruth, and R. L. Warnock. Jan 
91, 16p SLAC-PUB-5414, CONF-9010270-3 

Contract AC03-76SF00515 

U.S.-Japan workshop on nonlinear dynamics and ac- 
celeration mechanisms, Tsukuba (Japan), 22-25 Oct 
—— by Department of Energy, Washing- 
ton, DC. 


Approximate invariant tori in phase space are found 
using a non-perturbative, numerical solution of the 
Hamilton-Jacobi equation for a nonlinear, time-period- 
ic Hamiltonian. The Hamiltonian is written in the action- 
angle variables of its solvable part. The solution of the 
Hamilton-Jacobi equation is represented as a Fourier 
series in the angle variables but not in the ‘time’ vari- 
able. The Fourier coefficients of the solution are re- 
garded as the fixed point of a nonlinear map. The fixed 
point is found gg Re simple iteration or a Newton- 
Broyden iteration. The Newton-Broyden method is 
slower than the simple iteration, but it yields solutions 
at amplitudes that are significant compared to the ‘dy- 
namic aperture.’ Invariant tori are found for the dynam- 
ics of a charged particle in a storage ring with sextu- 
pole magnets. 10 refs., 3 figs., 3 tabs. 
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DE91741648/GAR PC A03/MF A01 
Centro de Investigaciones rin) tern Medio Am- 
bientales y Tecnologicas, Madrid (Spain). 

Sobre la aplicacion de la teoria de Onsager a ‘liqui- 
dos calientes’ irradiados con rayos gamma. (Appii- 
cation of the Onsager theory to the description of 
the free-ion yield observed in ‘warm liquids’ irradi- 
ated by (gamma) rays). 

A. Ferrando, E. Torrente-Lujan, R. Munoz, and D. 
Drijard. 1990, 32p CIEMAT-662 

In Spanish. 

U.S. Sales Only. 


We have analysed existing data on the free ion yield 
produced by gamma radiolysis of ‘warm liquids’ 
namely neopentane, 2,2,4,4- tetramethyl pentane, te- 
tramethyl silane, tetramethyl germanium and tetra- 
methyl tin, within the framework of the Onsager theory. 
Four distribution functions (describing the separation 
distance r betweenn eieciron-ion pairs at thermaliza- 
tion) were considered: a delta function, an exponential 
function, an exponential times r, and an exponential 
times r2. With a suitable choice of the two adjustable 
parameters, G((infinity)) and (rho) where G((infinity)) is 
the number of electron-ion pairs initially produced per 
every 100 eV released in the sample, and (rho) is the 
mean thermalization distance-all four distributions de- 
scribe the data approximately. However, an independ- 
ent estimate of G((infinity)) based on the justifiable as- 
sumption that theratio between the average energy W, 
which is necessary to create an electron-ion pair, and 
the ionization energy, is the same in the liquid as it is in 
the gas, allows a choice to be made between these 
functions. In all liquids, it is observed that the data fall 
below the predictions of the Onsager theorty, at fields 
smaller than 3 kV/cm. We discuss reasons why these 
discrepancies are to be expected. A least- squares 
polynomial fit representation of the data (in powers of 
the applied electric field E) indicates that the usual 
linear expansion of the free ion yield, 
G(E)=G(0)(1 +E/E(sub 0)), does not provide a good 
representation of the data, not even at low 
fields.(Author) 
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DE91741651/GAR PC A07/MF A01 
Universidad Complutense de Madrid (Spain). Dept. de 
Fisica Teorica. 

Valoracion radiactiva de la simetria CP. (Radiative 
violation of CP-symmetry). 

Thesis. 

J. B. Galvan. 1991, 146p ETDE/ES-mf-1741651 

In Spanish. 

U.S. Sales Only. 


The left-right quiral symmetry is not conserved by the 
Standard model. A subgroup of the standard gauge 
group (SU(2)(sub L)) breaks this symmetry in a explicit 
way. Moreover, the standard model, if there are three 
or more matter generations, violates the CP discrete 
symmetry. This prediction has been experimentally 
demonstrated correct in the Kaon anti Kaon system. In 
this work some possible explanations to the CP viola- 
tion parameter magnitude are researched. We have 
studied the variation of the Kobayashi-Maskawa matrix 
with the energy scale. We make this study from the 

reat unification scale to electroweak unification scale. 

© realize this work we have developed a general 
method to calculate the renormalization group equa- 
tions of the Kobayashi-Maskawa matrix parameters. 
From these equations we could also calculate the ren- 
ormalization group equation of the J parameter that 
characterizes the CP violation. This calculus has been 
applied in a concrete example: a typical supersymme- 
tric model from superstring theories. This lel can 
be seen like a natural extension of the supersymmetric 
standard model. This kind of models have a gauge 
group bigger than the standard one (their gauge 
groups have to be E(sub 6) subgroups with range more 
than four), more particles (extra Higgs, exotic quarks, 
gauge theory singlets) and new terms of the Lagran- 
gian. We have verified that such model provides us of 
a correct low energy phenomenology and, moreover 
other results, some particle spectrums have been de- 
veloped. Such spectrums are compatible with the 
present experimental cotes. In the elaboration of this 
model some conditions, that the model has to respect- 
ed to be compatible with the actual se ema 
have been studied. Some of these conditions are: t 
no- breaking of color symmetry, the no-breaking of 
electromagnetic symmetry and the possible zones of 
the parameter space where the theory is unstable by 
quantum corrections. 
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DE91741654/GAR PC A11/MF A02 
Universidad Complutense de Madrid (Spain). Facultad 
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Determinacion de las vidas medias de los me- 
sones D. (Determination of the D mesons life- 


M. |. 
in Spanish. 
U.S. Sales Only. 


The results from the experiment NA27, performed in 
the North Area of the Super Proton Synchrotron at 
CERN are presented. The experimental set up was the 
small, high resolution, rapid cyling bubble chamber 
LEBC coupled with the European Hybrid Spectrometer 
(EHS). More than 2 millions pictures were taken, with 
1015000 in teractions in hydrogen. The stastistical 
sensitivity of the experiment was 38.5 events/(mu)b. A 
clean sample of 700 charm particle decays was ob- 
tained. Estimators with minimai systematic and statisti- 
cal errors are developed for the determination of the 
lifetimes of short-lived particles whose individual mo- 
menta are unknown. These estimators make use of 
the measured decay lengths and the a priori known 
production characteristics. In this way, it is possible to 
include identified but not fully reconstructed charm 
decays in the sample to determine their lifetime. The 
properties of these estimators were extensively stud- 
ied by means of Montecarlo simulation. The detection 
of the short-lived particles through the impact parame- 
ter of their charged decay products leads to additional 
complications which are taken into account. The 
biases and statistical errors inherent in using simpler 
approximate lifetime estimators are also discussed. 
These estimators are applied to determine the lifetime 
of the D(sup 0) and D(sup +-) mesons using the 
charm data sample from NA27. (Author) 
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Medida y calculo de secciones eficaces de excita- 
cion e ionizacion de niveles atomicos por impacto 
de electrones. (Measurement and calculation of 
excitation cross sections and level ionization by 
electron impact). 


hesis. 
F. Blanco. 1991, 411p ETDE/ES-mf-1741655 
In Spanish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 





The experimental and theoretical study of the atomic 
structure in neutral noble gases is studied in this work. 
It mainly deals with the determination of total cross 
sections by electron impact and transition probabil- 
ities, including: Chapter 1: Theoretical introduction and 
the intermediate coupling description obtained for 420 
levels of s, p and d configurations in neutral noble 
on. Chapter 2: Experimental and theoretical values 
or electron collision cross sections are obtained for 
several levels of He, Ne, Ar and Kr. Our results as well 
as those available from existing bibliography are su- 
marized and ed. By means of an intermediate 
coupling treatment a number of regularities is found 
that provides us with some useful ‘oximate semi 
empirical expressions. Chapter 3: termination of 
lifetime and transition probabilities. Lifetime measure- 
ments are carried out by means of laser excitation and 
multichannel delayed coincidences technique. The ex- 
perimental setup and electronics are also described. 
Chapter 4: Details the experimental setup developed 
for electron cross sections measurement by the opti- 
cal method. The difficulties of this method and their 
treatment are also shown. (Author) 
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A review of High Energy Physics detectors based on 
drift chambers is presented. The ionization, drift diffu- 
sion, multiplication and detection principles are de- 
scribed. Most common drift media are analysied, and a 
classification of the detectors according to its geome- 
try is done. Finally the standard read-out methods are 
displayed and the limits of the spatial resolution are 
discussed. (Author) 
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Ensayos sobre prototipos de camaras de deriva. 
(Experimental work on drift chambers). 

J. Alcaraz, |. Duran, E. Gonzalez, L. Martinez-Laso, 
and P. Olmos. 1989, 105p CIEMAT-639 

In Spanish. 

U.S. Sales Only. 


An experimental work made on drift chambers is de- 
scribed in two chapters. In the firt chapter we present 
the description of the experimental installation used, 
as well as some details on the data adquisition sys- 
tems and the characteristics on three ways used for 
calibration proposes (cosmic muons, (beta) radiation 
and test beam using SPS at CERN facilities). The 
second chapter describes the defferent prototypes 
studied. The experimental set up and the analysis are 
given. Some results are discussed. The magnetic field 
effect is also studied. (Author) 


129,816 

DE91741660/GAR PC A03/MF A01 
Centro de Investigaciones toy ew my Medio Am- 
bientales y Tecnologicas, Madrid (Spain) 
Determination of the les of the central in- 
termediate vector boson Z(sup 0). 

1989, 33p CIEMAT-640 

U.S. Sales Only. 


The results of first physics runs of the L3 detector at 
LEP Based on 2538 hadron events is reported. We de- 
termined the mass m(sub z)(sup 0) and the width 
(Gamma)(sub z)(sup 0) of the intermediate vector 
boson Z(sup 0) to be m(sub z)(sup 0)=91.132 (plus 
minus) 0.087 GeV and (Gamma)(sub Z)(sup 0) = 
2.588 (plus minus) 0.137 GeV. We also determined 
(Gamma)(sub i)nvisible = 0.567 (plus minus) 0.080 
GeV, corr nding to 3.42 (plus minus) 0.48 number 
of neutrino flavors. We also measured the muon pair 
cross-section and determined the branching ratio 
(Gamma)(mu)(mu)/(Gamma)(sub h) = 0.056 (plus 
minus) 0.006. The partial width of Z(sup 0) (yields) 
e(sup +)e(sup -) is (Gamma)(sub e)e = 88 (plus 
minus) 9 (plus minus) 7 MeV. (Author) 
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Overview of cold fusion results. ; 
F. De Marco. Mar 90, 18p ENEA-RT-FUS-89-21, 
CONF-8909356-3 
Understanding of cold fusion phenomena, Varenna 
(aly). 15 ba 1989, Paper presented at the under- 
: op 1a cold fusion phenomena (Varenna, 15-16 


Sep Sales Only. 


According to recent experimental results, some metals 
like palladium or titanium, filled with deuterium, seem 
to show phenomena as heat production, tritium and/or 
neutron generation ascribable to cold nuclear fusion 
reactions. One of the major difficulties in validating 
cold fusion a nn oe 
field appears in publications, or can be veri- 
fied directly. Only a few groups claim positive results, 
pete ah measurements have been subjected to 
hard criticism. Concerning calorimetry, the principal 
sources of error were identified as being due to: cali- 
bration, temperature gradients, the contribution of the 
evolving gases, and hidden regions of recombination. 
Whereas for neutrons, faulty ‘onics, cosmic radi- 
ation, electromagnetic and sound waves, and natural 
radioactivity were invoked as generators of spurious 
signals. In assessing current interpretation of cold 
fusion results via the electr gaseous 
ways, this paper indicates the need for a collaborated 
future effort carried out by skilled teams with a com- 
plete set of advanced diagnostics and having in mind 
— in the same place and duplication else- 
where 
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Some general considerations on the possibility of ob- 
taining fusion reactions in deuterated metals at room 
temperature are presented. The low-energy, theoreti- 
cal behaviour of the fusion cross-sections (in icular 
for the D-D reaction) in vacuum is reviewed. effect 
of the electrostatic screening of the nuclei due to the 
conduction electrons of the metal is discussed and 
shown to be insufficient, according to the models in 
use, to account for the experimental findings. In rela- 
tion to mechanisms capable of concentrating energy 
on deuterons, the probability of reaction of a fast deu- 
teron slowing down in a D-metal system is computed, 
and an expression for an upper bound to the time inte- 
grated neutron emission is derived. 
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Through numerical simulations, a target was designed 
to produce, when irradiated, with the appropriate 
heavy ion beam (e.g., bismuth), an energy gain close 
to 100. The thermo-fluid numerical studies for the dy- 
namical behaviour of this target, made with the iD 
code CLIFF and with the 2D code COBI-1, have shown 
some interesting features: the fusion fuel ignites 
almost contemporaneously and ignition occurs only for 
asymmetries in the beam intensity between pole and 
equator of less than 6%. Radiation losses play an im- 
portant role when asymmetries are present. Actually, 
when radiation transfer is switched-off in the code, ig- 
nition was observed even for asymmetries of 10%. 
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Testing with Automated NB/BB Detection. 

J. C. Vanessen. cSep 90, 20; 

In Its International Symposium on Environmental Test- 

- for Space Programmes: Test Facilities and Meth- 
is p 487-506. 
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Aeritalia S.p.A., Turin (Italy). 
bus At! Approach and Facility on Colum- 


E. Comandatore, P. Groll, and V. 


Testing i fon nad, Sympoe Tes . i and 
lor ice mes: Test Facilities 
Methods p 511-520. 
The overall 
(EMC) 
phase, to u 
complex space studied. 
Attached cme oo hepa oe taken as the refer- 
enced program, where all the related problems and 
constraints are present. Major requirements and con- 
straints with to the Attached Pressurized 
Module (APM) are outlined: EMC design and test re- 
; overall EMC verification me 

MC analytical software tools/models; and external 
interface simulators. The overall CAL verification ap- 
proach is summarized. 
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P. K. Milsom, cae K. Gorton. cAug 90, 31p RSRE- 
MEMO-4416, BR115204 
Contains Color Illustrations. 


The behavior of the electrons in a gas discharge is de- 
Boltzmann equation and Fermi 


shaven lin brobuin aapuasnent allt Glipeta tie 
Carlo simulation. The ideas developed here should be 
easily extended to solve anisotropic scattering prob- 


lems and may also make use of the pseudopotentials 
which are now becoming available in the literature. 
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(England). 
Simulations of Gas Discharge Sys- 
tems with Some to SF6. 
P. K. Milsom. cAug 90, 18p BR115186 
The Monte Carlo method is used to consider the be- 


swarm is monitored as a function of time and when the 
steady state is reached the growth and velocity distri- 
butions are calculated. The in electron number 
ig also monitored and this 1s used to determine the 
stable field in the gas. The results confirm that 
the two term nm equation is adequate for cal- 
culating electron energy distribution functions. 
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USIP-90-02, 


A veto detector, consisting of the plastic scintillator 
material NE104, was built. It is used for discrimination 
of charged particles in high energy gamma ray meas- 
urements. In a CH2(p,p’) experiment the discrimination 
efficiency for protons with an energy of 46 MeV was 
measured to be higher than 99.9 percent. 


June 1, 1991 259 





PHYSICS 
General 


129,825 

N91-15865/9/GAR PC A03/MF AO1 
Stockholm Univ. (Sweden). Fysiska Institutionen. 
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M. Berggren. Sep 90, 22p USIP-90-05, ETN-91- 
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The W and Q squared dependence of the transverse 
momentum of the forward going hadrons in deep in- 
elastic interactions is presented. The derivation in- 
cludes first order quantum chromodynamics and the 
hypothesis tha* the produced partons fragment inde- 
pendently. 
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A measurement of the directional distribution of 
cosmic ray muons, at the latitude of Stockholm 
(Sweden), is reported. In fitting the measured flux to a 
simple analytical expression, the distribution was 
found to be symmetric around a line approximately to 
the northwest at 4.2 + or - 0.7 degrees from zenith. 
The east-west asymmetry amounted to a difference in 
the total intensity of 20 + or - 4 percent at the zenith 
angle of 45 degrees. The spectra of energies deposit- 
ed by the muons in a BGO (Bismuth Germanate) de- 
tector orientated at different angles, are obtained 
through a Monte Carlo simulation, where the muon dis- 
tribution is used as a weight function for sampling 
muons in different directions. 
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Doctoral thesis. 
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Summary in Dutch. Prepared in cooperation with Na- 
tionaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). Sponsored by Stichting 
voor Fundamenteel Onderzoek der Materie, Amster- 
dam (Netherlands). 


The Hadron Elektron Ring Aniage (HERA) is a unique 
30GeV electron 820 GeV proton collider —* 
under construction at DESY in Hamburg, Germany. 
HERA is not a conventional collider, because it is 
asymmetric: neither the centre of mass frame nor the 
target frame coincide with the laboratory frame. The 
time interval between beam crossings (96 ns) is very 
short. In chapter 2, the HERA parameters und the 
HERA physics potential are discussed. ZEUS is a de- 
tector for this electron-proton collider. In chapter 3, the 
ZEUS detector is described with the emphasis on the 
high resolution calorimeter and on data acquisition and 
triggering. In chapter 4, the second level calorimeter 
trigger algorithm is explained and the implementation 
is discussed. The performance of the trigger algorithm 
implemented in this transputer environment has been 
tested using Monte Carlo events. In chapter 5, the 
Monte Carlo event generators, that have been used for 
the studies in the thesis, are discussed. In the last 
chapter (6), several important results of the second 
level calorimeter trigger processor algorithm are pre- 
sented 
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Accurate Spectroscopy in the X-ray Region. 
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R. D. Deslattes. 1988, 8p 

Pub. in Nuclear Instruments and Methods in Physics 
Research B31, n1-2 p51-58 Apr 88. 


There is currently not only keen interest in accurate 
spectroscopy of one- and two-electron ions but also 
the by now well-founded hope that these spectra can 
be produced under conditions where Doppler and 

tor electron problems are under adequate con- 
trol. These developments will require that one confront 
problems of wavelength normalization at a more re- 
fined level than has been necessary in the past. The 
report briefly outlines the present-day situation in the 
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case of using normal x-ray lines as references, and the 
steps which might be taken to transcend limitations in- 
herent in the approach. 
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Explicit Mapping of the Set of Dynamical Symme- 
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Systems with One Degree of Freedom. 
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C. Leubner, and M. A. M. Marte. 1986, 6p 

Pub. in Physics Letters A 117, n2 p67- -72, 28 Jul 86. 


For newtonian systems with one degree of freedom, 
for which the existence of a relationship between the 
dynamical symmetries of the equation of motion and 
its equivalent lagrangian descriptions is well known, an 
explicit method is given for establishing the lagrangian 
associated with any particular dynamical symmetry. 
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R. J. Van Brunt. 1990, 2p 
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The volume presents the contributions of the partici- 
pants in the Sixth International Swarm Seminar, held 
August 2-5, 1989, at the Webb Institute in Glen Cove, 
New York. The Swarm Seminars are traditionally held 
as relatively small satellite conferences of the Interna- 
tional Conference on the Physics of Electronic and 
Atomic Collisions (ICPEAC) which occurs every two 
years. The 1989 ICPEAC took place in New York City 
prior to the Swarm Seminar. The focus of the Swarm 
Seminars has been on basic research relevant to un- 
derstanding the transport of charged particles, mainly 
electrons and ions, in weakly ionized gases. This is a 
field that tends to bridge the gap between studies of 
fundamental binary atomic and molecular collision 
processes and studies of electrical breakdown or dis- 
charge phenomena in gases. Topics included in the 
1989 seminar ranged the gamut from direct determina- 
tions of charged-particle collision cross sections to use 
of cross sections and swarm parameters to model the 
behavior of electrical gas discharges. 
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Steam Tables. 
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H. J. White. 1987, 10p 

Pub. in Encyclopedia of Physical Science and Technol- 
ogy, V13 p328-337 1987. 


Steam tables are defined and a brief history of the de- 
velopment is given. Emphasis is based on steam 
tables receiving international acceptance, i.e., those of 
the International Association for the Properties of 
Steam (IAPS) and its predecessors. A listing of current 
releases from IAPS, including automated versions and 
pene a documents supporting those releases, are 
available. 
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D. J. Wineland, J. C. Berquist, J. J. Bollinger, W. M. 
Itano, and D. J. Heinzen. 1990, 6p 

See also PB90-188616. Ms ch by Office of Naval 
Research, Arlington, VA., and Air Force Office of Sci- 
entific Research, Bollin AFB, DC. 

Pub. in Proceedings of European Frequency and Time 
Forum (4th), Neuchatel, Switzerland, March 13-15, 
1990, p267-272. 


Experiments at NIST, whose goal is to realize frequen- 
cy standards of high accuracy using stored ions, are 
briefly summarized. In one experiment, an rf oscillator 
is locked to a nuclear spin-flip hyperfine transition in 
(9)Be(1 +) ions which are stored in a Penning trap and 


sympathetically laser-cooled. Uncertainty in Doppler 
shifts is estimated to be less than 5 x 10(sup -15). Ina 
second experiment, a stable laser is used to probe an 
electric quadrupole transition (frequency = 1.07 x 
10(sup 15) Hz) in a single laser-cooled (199)Hg(1 +) 
ion stored in a Paul trap. The measured Q value of the 
transition is approximately 10(sup 13). 
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ed Atoms Using Synchrotron and Laser Radi- 
ations. 
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F. J. Wuilleumier, D. L. Ederer, and J. L. Picque. 
1987, 90p 

Pub. in Advances in Atomic and Molecular Physics 23, 
p197-286 1987. 


The article is devoted to a description of various ioniza- 
tion processes which may be studied in excited atoms. 
Some of these processes are: photoionization, au- 
toionization, and collisional ionization. The develop- 
ment of the field has been accelerated by combining 
tunable lasers, which excite the atomic species, with 
synchrotron radiation, which probes the excited atoms. 
The authors concentrate on the two-step photoioniza- 
tion in free atoms where one electron is promoted to 
an outer orbital and another is promoted either to a 
highly excited state which subsequently autoionizes, or 
to a continum state. 
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Through grasping the aspect and progress status of 
model plan, pertaining to the introduction of different 
oil-replacing engergies, so far discussed in different re- 
gions, and analyzing its degree of maturity and domi- 
nant cause for obstructing it not to be finally material- 
ized, the present survey collected basic data orderly 
about the feasibility evaluation and development of 
new energy model system introduction from now on. 
The local energy utilization plan, being promoted by 
the government and public entities, is almost stagnant, 
at present, in a flow to realization. While in both the 
private and public facilities, local energy utilization 
plants, individually of the own facilities, are being 
steadily widened in use even in spite of long term low- 
ness in price for energy, which plants mostly are hot 
water supply plants, applying the cogeneration or solar 
heat. The problem in developing the model system to 
introduce new energy is about the distributed arrange- 
ment of small type high efficiency system and network 
formation to combinedly utilize different energy 
— corresponding to that arrangement. 49 figs., 
62 tabs. 
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90, 122p 
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The primary purposes of this report are to document 
helicopter involvement in disaster relief efforts and to 
bring about an es of the general nature of 
such helicopter operations. A representative series of 
18 case histories yng disaster situations (i.e., air- 
liner crashes, high rise fires, natural disasters, etc.) 
where helicopters have been involved in rescue and 
relief operations are studied in a case history format. 
Each case addresses to the greatest extent possible 
the circumstances of the disaster, the extent of rescue 
and relief efforts, the nature and extent of relief plan- 
ning done prior to the incident in question, the nature 
of actual rotorcraft involvement, tne number of people 
endangered in the situation, the number of people as- 
sisted through the application of rotorcraft, the suc- 
cess or non-success of the rotorcraft participation, 
analysis of the rotorcraft application, the types of land- 
ing areas used, and documentation of lessons learned 
and post-situation analyses. In the 18 case studies 
presented, rotorcraft transported approximately 3,357 
people and contributed to the saving of approximately 
187 lives. Keywords: “Helicopters, *Disasters, Case 
studies, Planning, Landing, *Rescue equipment, Casu- 
alties. (EMK) 
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Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. Univ. Research and Training 
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One of the more recent Federal efforts at encouraging 
greater non-Federal participation in transit investment 
is known as the Overmatch Initiative. In the Intiative, 
the Urban Mass Transportation Administration (UMTA) 
proposed to provide expedited review of project docu- 
mentation and, in some cases, allow the consideration 
of Federal funds for investments in more than one cor- 
ridor, if the local share of the investment exceeds the 
minimum amount required by law. The research 
project assessed the transit agency response to the 
Initiative. The research consisted of four major tasks. 
The first task was to review existing data sets to deter- 
mine the status of transit investment today. Contacts 
were also made with numerous governmental groups 
to identify other examples of overmatch programs. 
This task also undertook a literature search which ex- 
amined the economics and political science literature 
for discussions of intergovernmental programs based 
on Federal-local matching. The second task was to 
prepare and conduct a national survey of transit agen- 
cies to identify the capital investment strategies cur- 
rently under consideration, and the local response to 
the Overmatch Initiative. The third task was to evalu- 
ate the results of the survey, and the final task was to 
conduct more detailed case investigations in six 
cities--Atlanta, Baltimore, Denver, Houston, Los Ange- 
les, and San Francisco. 
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No abstract available. 
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California Policy Choices is an annual, edited volume 
seeking to improve public policy choices made in Cali- 
fornia political systems. It does so not by ae 
particular policy choices, but by analyzing the conse- 
quences of choices already made, by increasing 
knowledge of forces shaping California, and by analyz- 
ing choices available for the future. wey A - a pre- 
ferred choice identified. More commonly, the 

seeks to understand the context of choice, including 
results obtained through previous choices, and to 
identify and evaluate available alternatives. The inau- 
gural issue contains: The fiscal context of California 
policy choices; The California economy: changing 
structure and policy responses; The revenue structure 
of California state and local government: a framework 
for choice; Reforming political finance; California 
school finance: Policy Block grants: 
Reagan’s, Deukmejian’s and choices for the future; 
California water policies: Future options; Dealing with 
offenders: The California prison crisis; and Public pen- 
sion policy choices for California. 
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In the second annual volume of California Policy 
Choices are comprehensive analyses of seven policy 
issues, written by some of the state’s leading authori- 
ties in these issue areas. The issues analyzed include 
the fiscal context of state and local policy choices, the 
disposition of hazardous wastes, the financing of 
public medical care, demographic changes and their 
implications for public policy, the provision of social 
welfare services to the disadvantaged, prospects for 
economic development in the state, and the role of po- 
litical parties in California. (Copyright (c) 1985 by Sac- 
ramento Public Affairs Center.) 


129,840 

PB91-155747/GAR PC A12/MF A02 
University of Southern California, Los Angeles. School 
of Public Administration. 

California Policy Choices. Volume 3. 

Final rept. 

J. J. Kirlin, and D. R. Winkler. c1986, 252p 

See also Volume 2, PB91-155739 on Volume 4, 
PB91-155754. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-155713. 


psa ote 4 Choices pom to improve the pao. 
ess of public policymaki y increasing citizens’ ai 
policymakers’ pe os tn of te cneities to be 
made. Contributors assess the impacts of past choices 
on options currently available and identify ais. The 
for achieving public goals. Volume 3 contains: 
Fiscal Context; The Challenge of Japanese 

California and the International Economy; The Fiscal. 
zation of Land Use; Elementary and Secondary Educa- 
tion; Higher Education at the Crossroads; and The 
Sacramento/San Joaquin Delta Levee System. 


129,841 
PB91-155754/GAR PC A09/MF A01 
University of Southern California, Los Angeles. School 
of Public Administration. 


129,844 


General 


California Policy Choices. Volume 4. 


Fi 

J. J. Kirlin, and D. R. Winkler. c1988, 185p 

See also Volume 3, PB91- 155747 and Volume 5, 
PB91-155762. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-155713. 


Oe ee ae 
po oe rd ag ae se liga meg Socom ’ and 
ers’ understanding of the choices to be 
“cae comune ach the impacts 

of Peak chaiaes on egiaoie 


in energy personnel 
costs; Soralls jeatanin tent adVaauina gape 
ty tax equity. 


129,842 

PB91-155762/GAR PC pec eig: Baer A02 
University of Southern California, Los Angeles. School 

of Public Administration. 

California Policy Choices. Volume 5. 

Final rept. 

J. J. Kirlin, and D. R. Winkler. c1989, 265p 

See also Volume 4, PB91-155754 and Volume 6, 
PB91-155770. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-155713. 


California Policy Choices seeks to improve the proc- 


nia growth war; Reframii state dialogue on infrastruc. 
The ca f transportation Cali 

case o' ing in Cali- 
fornia; and Stalemate and drift in yn eee 


129,843 
PB91-155770/GAR PC A14/MF A02 
University of Southern California, Los Angeles. School 
of Public Administration. 
apn Policy Choices. Volume 6. 

tl rep 


J. J. Kirin, and D. R. Winkler. c1990, 314p 

See also Volume 5, PB91-155762. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-155713. 

California Policy Choices seeks to improve the proc- 


per thabiaeren rye wre herp a bo ye = 
ers’ understanding of the choices to be 


ept. 
. — Nov 90, 514p ASA-24-1-5044, PA-007489- 


apicieel Pennsylvania of — 
Harrisburg. Ofice o of Tench oak Geeta Seaen Studies. 


In 1986 the Pe 


project 
things to 
sions to the Bureau. The study evaluated how the 
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General 


Bureau might improve its responsiveness to its cus- 
, and took several actions: rewriting the Bu- 
reau’s autocorrespondence seeps and providing 
guidance for future development of these messages; 
rewriting a selection of the Bureau's Fact Sheets, and 
ing for future development of Fact 
Sheets; were and revising an informal — 
— of messages for easier selection by DEX 
nel; and perioering a study of a possible mpecenenena 
to DEX data entry. In a second step, the researchers 
accressed the problem of transactions remaining open 
a long period of time, and devised a procedure that 
could reduce this problem. In a final step, the re- 
searchers observed the Dealer Unit, identified some 
problems, and made recommendations about auto- 
mated techniques to alleviate these problems. 


Rees 
SPACE TECHNOLOGY 


Astronautics 


129,845 

AD-A229 474/2/GAR PC A04/MF A01 
Boston Univ., MA. Coll. of Engineering. 

Nonlinear Control Theory of Complex Mechanical 


Final rept. 
J. ey and M. Levi. 15 Oct 90, 59p AFOSR-TR- 


Grant AFOSR-85-0144 


This report summarizes a body of research dealing 
with the nonlinear control theory of complex mechani- 
cal systems. The principal focus is on the dynamics of 
rotating systems with uncontrolled degrees of free- 
dom, and we treat specific model problems of pointing, 
shape, and orientation control of complex spacecraft 
in a zero gravity environment. We also examine the 
dynamics of rotating kinematic chains. The list of refer- 
ences in this r cites all our major contributions to 
the literature of rotational mechanics. Two papers in 
particular-’Rotational Elastic Dynamics’ and ‘Equilibri- 
um Mechanics of Rotating Systems’ form the principal 
basis for the present report. Indeed, these papers are 
reproduced here with occasional remarks and com- 
ments inserted regarding very recent developments in 
the field. Keywords: Space structures, Aerospace, En- 
gineering, Mathematical theory. (Author) (KR) 


129,846 

DE91006721/GAR PC A03/MF A01 

— aeieambenmeen! oo WA. 

in m to space explora- 

solamente. 

Bek mnegh byt of ter == gS and K. 
a Oct 90, 18p PNL-SA-18761, CONF- 

S1011e1 

Contract AC06-76RL01830 

Symposium on space nuclear power systems (8th), Al- 

buquerque, — A USA), 6-10 Jan 1991. Sponsored by 

Department of Energy, Washington, DC. 


The direction of the American space program, as de- 
fined by President Bush and the National Commission 
on Space, is to expand human presence into the solar 
system. Landing an American on Mars by the 50th an- 
niversary of the Apollo 11 lunar landing is the goal. 
This ‘challenge has produced a level of excitement 
among young Americans not seen for nearly three 
decades. The exploration and settlement of the space 
frontier will occupy the creative thoughts and energies 
of generations of Americans well into the next century. 
The return of Americans to the moon and beyond must 
be viewed as a national effort with strong public sup- 
port if it is to become a reality. Key to making this an 
actuality is the mission approach selected. Developing 
a permanent presence in space requires a continual 
stepping outward from Earth in a logical progressive 
manner. If we seriously plan to go and to stay, then not 
only must we plan what we are to do and how we are 
to do it, we must address the logistic support infra- 
structure that will allow us to stay there once we arrive. 
A fully integrated approach to mission planning is 
needed if the Space Exploration Initiative (SE!) is to be 
successful. Only in this way can a permanent human 
presence in space be sustained. An integrated infra- 
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structure ws pei would reduce the number of new 
systems and technologies requiring development. The 
resultant horizontal commonality of systems and hard- 
ware would reduce the direct economic impact of SEI 
while an early return on investment —— technolo- 
gy spin-offs would be an economic benefit by greatly 
enhancing our international technical competitiveness. 
If the exploration, development, and colonization of 
space is to be affordable and acceptable, careful con- 
sideration must be given to such things as “return on 
investment” and “commercial product potential” of 
the technologies developed. 7 refs., 3 figs. 


129,847 

N91-15192/8/GAR PC AO5/MF A01 
nag Space om. Paris (France). 

= Papers from the Seminar Mirando ai Espa- 


No Lo’ in. cJun 90, 89p ESA-SP-309, ISBN-92- 
9092-078-5 

In English and Spanish. Presented at Jornadas Euro- 
Mexicanas de Asuntos Especiales, Mexico City, 
Mexico, 7-10 Nov. 1989. 


No abstract available. 


129,848 
N91-15193/6/GAR 
(Order as N91-15192/8/GAR, PC ow 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
= Raumfahrt e.V., Oberpfaffenhofen (Germany, 


R.). 
anization and Activities of the DLR. 
R. Dick. cJun 90, 6p 
In Esa, Some Papers from the Seminar Mirando al 
Espacio p 5-10. 


The activities of the German aerospace research orga- 
nization are described, including history, location of re- 
search centers, short discussion of the main tasks, as- 
tronautics and energy technology. The space activities 
include space vehicles, space applications, space mis- 
sions, and space project management. Examples are 
given. 


129,849 
N91-15194/4/GAR 
(Order as N91-15192/8/GAR, PC var 4 
1) 


British Aerospace PLC, Bristol (England). 
Great Britain in Space. 

R. M. Shelton. cJun 90, 2p 

In Esa, Some Papers from the Seminar Mirando al 
Espacio p 11-12. 


The role of the United Kingdom in space exploration 
and exploitation is discussed. The primary purpose of 
— ‘ograms are to demonstrate and develop com- 

cial application of space technology in cooperation 
with industry and commerce. The focus is now being 
tranferred to Earth observation. 


129,850 
N91-15195/1/GAR 
(Order as N91-15192/8/GAR, PC — 
01) 
SPOT Image Corp., Toulouse (France). 
SPOT image. 
A. Delevismirepoix. cJun 90, 10p 
In Esa, Some Papers from the Seminar Mirando al 
Espacio p 13-22. 


The commercialization of SPOT products is discussed, 
including the technical tions and commercial 
parameters of standard and special SPOT products. 
Services, programming, commercial network, and the 
market situation are also discussed. The conclusions 
are optimistic and show how the needs of users deter- 
mine SPOT strategy. 


129,851 
N91-15196/9/GAR 
(Order as N91-15192/8/GAR, PC — 


1) 
Construcciones Aeronauticas S.A., Madrid (Spain). 
Div. Espacial. 
Perspectivas Sobre Las Actividades Europeas en 
Espacio (Perspectives of European Activities in 


A. Fuentesllorens. cJun 90, 3p 
Text in Spanish. In Esa, Some Papers from the Semi- 
nar Mirando al Espacio p 23-25. 


The European space program’s trends are analyzed to 
evaluate the economic potential for industrial growth. 
Reference is made to the most important projects, in- 
cluding Ariane, Columbus, Hermes, Earth observation, 
telecommunication and microgravity. The evaluation is 
highly positive at middle and long terms. The participa- 
tion i Spain to the potential development is also de- 
scri 


129,852 
N91-15197/7/GAR 
(Order as N91-15192/8/GAR, PC oat ~4 


European ce Agency, Paris (France). 
Las Rotividedes Reoeunelons 


les de la ESA (ESA’s 
International Activities). 
= Hood. cJun 90, - 
nish; English ummary. In its Some Papers from 
the minar Mirando al Espacio p 27-28. 


A brief description of ESA’s activities in Latin America 
both overall and with specific countries is presented. 
Large proportions of training and consultancy are in- 
volved in certain specific areas. It is shown that ESA is 
ready to cooperate with non member states in all 
areas, including remote sensing, space science and 
technology, space communications, life science and 
microgravity. 


129,853 
N91-15206/6/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Some Aspects of European Microgravity Utilisa- 


tion. 

P. Behrmann. cJun 90, 7p 

In Its Some Papers from the Seminar Mirando al Espa- 
cio p 73-79. 


ESA structures involved in microgravity and the fields 
of yee oy research are discussed. Research 
areas include crystal growth, fluid sciences, container- 
less processing and protein crystallization. Flight op- 
ree and examples of microgravity hardware are 
examined. 


129,854 

N91-15208/2/GAR PC A03/MF A01 
Royal Norwegian Council for Scientific and Industrial 
Research, — ce A\ Div. 

Na | La japlan for Romvirksomhet (Nitpr) 
Med Handlingspian for 1990-1993 (National Long 
Term Plan for Space Activities including Action 
Plan for 1990-1993). 

Feb 90, 27p NRS-REPT-90-1, ISBN-82-7542-002-4 
Text in Norwegian. 


Norway’s needs for communication and observation of 
the Earth by satellite based systems are outlined. The 
development and goals of its long term plan for space 
activities are described. Cooperation between Norwe- 
gian institutes, economy and users, and contributions 
of the Norwegian space center are addressed. 


129,855 

N91-15210/8/GAR PC A06/MF A01 

Technische Univ., Brunswick (Germany, F.R.). Inst. 

fuer Geophysik und Meteorologie. 

Lage-Bestmmung von Hoeh h ket 

mit Sternsensor- und Magnetometer-Daten (Atti- 

tude Estimation of High Altitude Research Rock- 
ising Star Sensor and netometer Data). 

A. Muschinski. 1990, 103p GAMMA-51, ETN-91- 

98515 

Text in German. 


An equation is derived, which gives the star detection 
times in the case of a small nutation angle or taper, as 
an explicit function of the spin meter. The CAESAR-F2 
(Coordinated Auroral Experiments using Scatter And 
Rocket) data are adapted to the model function, in the 
framework on the measuring accuracy. The magne- 
tometer data are transformed into a quasi-inertial 
system, which is defined by the despun spin of axis 
and a reference star. The coupling of the spin of axis to 
the astronomical fundamental system is carried out by 
an evaluation of the detection time differences for the 
various reference stars. Considered as one unit, the 
star sensor and the magnetometer allow an absolute 
attitude estimation, with one angular minute inaccura- 
cy. 








129,856 
N91-15244/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Boelng Infar Moines Steel Co., P. 
= infrared poy erg (BIRS) Calibration Facility. 
oe L. V. Scorsone. cSep 90, 6p 
. yo international Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 231-236. 


A new large calibration facility, Boeing Infrared Sensor 
(IRS), at the poe hae Space Center near Seattle 
(U.S.) is described BIRS facility provides environ- 
mental simulation for calibration of endoatmospheric 
sensors, with sensor chamber temperatures of 200 to 
300 K and at pressures varying from 60 to 400 torr. 
The facility is configured with three thermal vacuum 
chambers which are integrally connected and are 
mounted on a 2000 ton reinforced concrete seismic 
mass to maintain optical beam jitter and wander levels 
within specifications. 


129,857 

N91-15714/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Su Component Definitions Summary 
Program. 


A. D. Scott, C. C. Thomas, L. C. Simonsen, and J. B. 
— 91, 17p NAS 1.15:4247, L-16827, NASA- 


A computer program, the or gn Component 
Definitions Summary (SUBCOMDEF), was developed 
to provide a quick and efficient means of summarizing 
large quantities of subsystems component data in 
terms of wae’ volume, resupply, and power. The pro- 
gram was validated using Space Station Freedom Pro- 
gram Definition Requirements Document data for the 
internal and external thermal control subsystem. Once 
all component descriptions, unit weights and volumes, 
resupply, and power data are input, tie user may 
obtain a summary report of user-specified portions of 
the subsystem or of the entire subsystem as a whole. 
Any combination or all of the parameters of wet and 
dry weight, wet and dry volume, res esupply weight and 
volume, and power may be displayed. The user may 
vary the resupply period according to individual mis- 
sion requirements, as well as the number of hours per 
day power consuming components operate. Uses of 
this program are not limited only to subsystem compo- 
nent summaries. Any applications that require quick, 
efficient, and accurate weight, volume, resupply, or 
power summaries would be well suited to take advan- 
tage of SUBCOMDEF’s capabilities. 


129,858 
N91-15749/5/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Law Development for an Ad- 


ess Report, 1 Jun. - 30 Nov. 1990. 
and D. H. Hodges. Dec 90, 31p NAS 
1.26:187652, NASA-CR-187652 
Contract NAG1-939 


A regular perturbation analysis is presented. Closed- 
loop simulations were lormed with a first order cor- 
rection including all of the atmospheric terms. In addi- 
tion, a method was developed for independently 
checking the accuracy of the analysis and the rather 
extensive programming required to Joon the 
complete first order correction with all of the aerody- 
namic effects included. This amounted to developing 
an equivalent Hamiltonian computed from the first 
order analysis. A second order correction was also 
completed for the neglected spherical Earth and back- 
pressure effects. Finally, an analysis was begun on a 
method for dealing with control inequality constraints. 
The results on including higher order corrections do 
show some improvement for this application; however, 
it is not known at this stage if significant improvement 
will result when the aerodynamic forces are included. 
The weak formulation for solving optimal problems 
was extended in order to account for state inequality 
constraints. The formulation was tested on three ex- 
ample problems and numerical results were compared 
to the exact solutions. Development of a general pur- 
= computational environment for the solution of a 
large class of optimal control problems is under way. 
An example, along with the necessary input and the 
output, is given. 


129,859 
N91-15799/0/GAR PC A06/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Report on SHARP and the Voyager Neptune En- 


R. G. Martin, D. J. Atkinson, M. L. James, D. L. 
Lawson, and H. J. Porta. 15 A 90, 101p NAS 
1.26:187810, JPL-PUBL-90-21, NASA-CR-187810 
Contract NAS7-918 


The development and application of the 
Health Automated Reasoning Prototype (SHARP) or 
the operations of the telecommunications systems and 
link analysis functions in Voyager mission operations 
are presented. An overview is provided of the design 
and functional description of the SHARP system as it 
was applied to Voyager. Some of the current problems 
pone oa for automation in real-time mission op- 
‘e discussed, as are the specific solutions 
that t SHARP The application of SHARP to 
ager telecommunications had the of being a 
proof-of-capability demonstration of artificial intelli- 
gence as applied to the problem of real-time monitor- 
ing functions in planetary mission operations. AS 
of achieving this central goal, the SHARP application 
effort was also required to address the issue of the 
design of an appropriate software system architecture 
for a ground-based, highly automated spacecraft mon- 
itoring system for mission operations, including meth- 
ods for: (1) embedding a k based expert 
system for fault detection, isolation, and recovery 
within this architecture; (2) acquiring, managing, and 
fusing the multiple sources of information used jon 2) res 
erations personnel; and (3) providing iehonmedionenh 
displays to human operators who need to exercise the 
capabilities of the automated system. In this regard, 
SHARP has provided an excellent example of how ad- 
vanced artificial intelligence techniques can be 
smoothly integrated with a variety of conventionally 
pote ew ee software modules, as well as guidance 
solutions for many questions about automation in 
mission operations. 


129,860 

PAT-APPL-7-431 538/GAR 

National Aeronautics and 

— AL. George C. Marshall Space Flight 
inter. 

Standard Remote Manipulator System Docking 

Target Augmentation for Automated Docking. 

Patent Application. 

R. Dabney, R. ae and T. Bryan. Filed 20 Feb 

90, 12p N91-13482/5 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A docking target is provided for use in automated 
docking of a first vehicle on which the target is located. 
The target comprising a pair of laterally extending arm 
portions lying in substantially the same plane and a 
central post extending outwardly from the plane of the 
arm ions. At least three reflectors are located on 
the target, two of the reflectors being located at the 
outboard ends of the arms portions and another reflec- 
tor being located at the end of the central post. In an 
important embodiment, the reflectors comprise individ- 
uai pieces of retroreflective tape. The reflectors, when 
viewed from the front of the target, are aligned along 
the longitudinal center line of the target, and can take a 
number of different shapes including circular or 
square. 


PC NO3/MF A01 
Space Administration, 


Extraterrestial Exploration 


129,861 

DE91006718/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Exploration mission enhancements possible with 
power beaming. 
J. A. Bam er, E. P. Coomes, and D. R. Seg 

Oct 90, 17p PNL-SA-18509, CONF-910116-15 
Contract ACO06-76RL01830 

Symposium on space nuclear power systems (8th), Al- 
buquerque, NM (USA), 6-10 iy 1991. Sponsored by 
Department of Energy, Washington, DC. 


A key factor in the exploration and development of the 


space frontier is the availability of energy where and 
when it is needed. Currently all space satellites and 


129,864 
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nar and Mars surfaces, and other sur- 
face copleatinn. ¢ 6 


129,862 
N91-15218/1/GAR 

(Order as N91-15212/4/GAR, PC — 

03) 
Centre d’Etudes aaa de Recherches de vides 
PAccon System Verification Program. 
J. Herholz. cSep 90, 5p 
In Its International Symposium on Environmental Test- 
pe ks — Programmes: Test Facilities and Meth- 
p . 


The Hermes system, eens 6 ee 


5 fee sea In 
verification of the multi- 
nical, operational pte 


Hermes verification approach, with emphasi 

verification of Hermes external (IOI) and internal 
(Hermes element) interfaces, based upon previous 
verification as applied to Ariane, Spacelab 


programs 
and satellite systems, is described. 


129,863 
N91-15236/3/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


European Space Research and Technology Centre, 

Noordwijk (Netherlands). 

lonospheric Plasma Simulation in a Large Space 

Simulator. 

J. Lebreton, Y. Arnal, and R. Debrie. cSep 90, 2p 

In Its International Symposium on Environmental Test- 

po a Space Programmes: Test Facilities and Meth- 
p 163-164. 


Environmental plasma tests which were carried out in 
the large space simulator are described. The mock up 
of the French/Soviet polar orbiting magnetospheric 
satellite ARCAD-3, equipped with its scientific payload 
and some lems, and the Spacelab-1 om 
particle beam oontnint PICPAB, were subject: 

the tests. The characteristics of the plasma conditions 
which can be simulated in large space simulator are 
described; typically Low Earth Orbital (LEO) plasma 
conditions and the io) ic environment of other 
planetary bodies, like Mars and Titan, targets of cur- 
rently planned missions, are di q 


129,864 
N91-15873/3/GAR PC A04/MF A01 


European Space A Paris meen 
Proposed Mediun-Term for Optical Inter- 
ferometry in Space: Report to the Esa Astronomy 
Working heir 2 by the Esa Space interferometry 
ry fe my 
J. E. Noordam, P. Y. Bely, M. Faucherre, A. H. 
Greenaway, and F. Merkle. cAug 90, 66p ESA-SP- 
1135, ISBN.92- 9092-116-1 


The scientific arguments leading to the requirements 
for space interferometry, both in terms of its astronom- 
ical objectives, and in view of the possibilities attain- 
able from the ground, are presented. It is shown that, 
at optical wavelengths, space missions will be driven 
by the requirement to > aalioes diffraction limited 
images beyond the magnitude limits achievable from 
the ground. The Fizeau and Michelson type interfero- 
meters are outlined. Above 15 to 20 m baselines, the 
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Michelson interferometer configuration ape 4 asa 
preferred candidate, in particular in view of its less 
Strict alignment tolerances. A system level st i 
pri to define the detailed design of a 1 
class interferometer for launch around 2005. 


Manned Spacecraft 


129,865 
Aerospace Corp, Ei Segundo, CA. Lab. Operations. 
erospace _ undo, CA. Y ations. 
Comparison of ne alum in an Oscil- 
nism 


. J. i Fleischauer, C. G. ee, and 
D. H. Marten. 30 Sep 90, 30p TR-0090(5945-03)-3, 
SSD-TR-90-33, 

Contract F04701-88-C-0089 


A life test of lubricants for the R2 shaft bearings of a 
spacecraft oscillating scanner mechanism was per- 
formed under simulated orbital conditions. The lubri- 
cant cage J used in the een, a chloroarylal- 
kylsiloxane (CAS) oil, and a linear perfluoropolyalky- 
lether (PEPE) oil failed in less than 2500 h or oper- 
ation. A poly-alpha-olefin (PAO) oil has been running 
for more than 11,000 h any indication of lubri- 
cant or system degradation. The performances of the 
oils are discussed in terriis of the boundary lubrication 
conditions of the test. Keywords: Degradation, Lubri- 
cants, Oscillating spacecraft mechanism, Perfluoropo- 
lyalkylether wear tests. (JS) 


129,866 

N91-15191/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. a y Research Center. 

ap of the Spacehab Module as a Microgra- 


r. 
W. A. Sasamoto. Aug 90, 26p NAS 1.15:102703, 
NASA-TM-102703 


Spacehab Incorporated has proposed the use of its 
mid-deck augmentation module as a near term micro- 
gravity test bed. The orbital flight dynamics and pay- 
load accommodation capabilities of a Space Shuttle 
with the Spacehad module were investigated to 
assess this proposal. It was found that the module will 
provide a 1 microG (32.2 x 10(exp 6) ft/sq sec) quasi- 
steady state environment for limited periods of time 
when the shuttle is actively controlled. A passively 
stable attitude will provide a 4 microG environment for 
longer periods. Shuttle imposed constraints on the 
composite payload center of gravity, however, severe- 
ly limit the possibilities for co-manifesting additional 
payloads. The analysis leading to those conclusions 
are detailed. 


129,867 
N91-15207/4/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 


Secretaria de Comunicaciones y Transportes, Mexico 


He (Mexico). 

Experiencia Mexicana en Vuelos Tripulados Y 
So caniataeren Para Definir Misiones Futuras 
(Mexican Experience in Manned Flight and Consid- 
erations to Define Future Missions). 
R. Neri. cJun 90, 6p 
Text in Spanish. In Esa, Some Papers from the Semi- 
nar Mirando al Espacio p 83-88. 


The first Mexican participation in manned space flights 
was in 1985 onboard a NASA orbiter. The goals and 
results of the Mexican mission are described. The pos- 
sibility of Mexican cooperation in European space pro- 
grams is discussed. 


129,868 
N91-15214/0/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Matra S.A., Toulouse (France). 
Assembly, Integration and Test Plannin: 
A. Gasquet, J. are + Parrod, J. J. 
R. Desimone. cSep 90, 5 

In Esa, International oepteton on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 13-17. 


The Expert Planning System for satellite and space- 
craft Assembly, Integration and Test (EPS-AIT) is ad- 
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Tool. 
uchs, and 


dressed. Its first objective is to study and assess the 
contribution of Al (Artificial Intelligence) techniques to 
the specific domain of AIT planning. A more global ob- 
jective of the project is to define and develop repre- 
sentation and planning concepts which can be applied 
to the planning of any large space programs. A demon- 
stration system was developed. It enables to specify 
the AIT plan and to monitor its execution. With respect 
to general commercial a candbitbes ty the 
EPS-AIT system offers enhanced ilities by pro- 
viding users with a specialized 7 tee oriented envi- 
ronment which includes knowledge about the AIT 
process and by making use of Al techniques from the 
state of the art in the planning/scheduling domain. 


129,869 
N91-15222/3/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


European Space Research and Technology Centre, 

Noordwijk (Netherlands). 

Safety Analysis Applied to Test/Verification of 

ESA Space Systems. 

T. A. Meaker, C. Preyssi, and N. Watts. cSep 90, 6p 

In Its International Symposium on Environmental Test- 

ing for — Programmes: Test Facilities and Meth- 
is p 75-80. 


A safety analysis of test/verification of ESA space sys- 
tems is presented. The system safety approach of 
ESA aims at the protection of life, and the minimization 
of risk of loss to space systems. Systematic safety 
analysis and hazard and risk reduction are drivers for 
the design and operation of ESA environmental test 
facilities and provide a major influence on the definition 
of test article specific operation procedures. 


129,870 
N91-15251/2/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Some Considerations of Current and Future 
Launcher Acoustic Environments: Implications in 
Terms of Design and Test Requirements. 
D. C. G. Eaton. cSep 90, 8p 
In Its International Symposium on Environmental Test- 
_ for Space Programmes: Test Facilities and Meth- 
Is p 279-286. 


With the advent of Large European Acoustic Facility 
(LEAF) and increasing interest in structural acoustics 
problems related to launch vehicle, space plane, and 
spacecraft technologies, consideration is given to in- 
fluencing parameters, sources of errors, and available 
tools that will enable reasonable engineering assess- 
ments of problem scale and problem solving strategies 
to be established. Consideration is given to: the exter- 
nal noise as a loading action; the coupling efficiency; 
simplification methods of response assessment; the 
importance of acoustic fatigue and its simulation; treat- 
ment of broadband frequency problems; the relevance 
of reverberant room testing; and possible future prob- 
lem areas. The danger of only partially understanding 
the influence of many parameters in structural acous- 
tics is mentioned in conclusion. 


129,871 

N91-15297/5/GAR 

Boeing Aerospace Co., Seattle, WA. 
Solar Dynamic Heat Receiver Technology. 
Final Report. 

L. M. Sedgwick. Jan 91, 133p NAS 1.26:187040, 
D180-32598-1, NASA-CR-187040 

Contract NAS3-24669 


A full-size, solar dynamic heat receiver was designed 
to meet the requirements specified for electrical power 
modules on the U.S. Space Station, Freedom. The 
heat receiver supplies thermal energy to power a heat 
engine in a closed Brayton cycle using a mixture of 
helium-xenon gas as the working fluid. The electrical 
power output of the engine, 25 kW, requires a 100 kW 
thermal input ay jout a 90 minute orbit, including 
when the spacecraft is eclipsed for up to 36 minutes 
from the sun. The heat receiver employs an integral 
thermal energy storage system utilizing the latent heat 
available through the phase change of a high-tempera- 
ture salt mixture. A near eutectic mixture of lithium fluo- 
ride and calcium difluoride is used as the phase 
change material. The salt is contained within a felt 
metal matrix which enhances heat transfer and con- 
trols the salt void distribution during solidification. Fab- 


PC A07/MF A01 


rication of the receiver is complete and it was delivered . 


to NASA for verification testing in a simulated low- 
Earth-orbit environment. This iment reviews the 
receiver design and describes its fabrication history. 
The major elements required to oonn the receiver 
during testing are also described. 


129,872 
N91-15299/1/GAR PC A06/MF A01 
Lawrence om National Lab., CA. 
Control-Structure-interaction ics Technologies 
and Trends to Future NASA Missions. 

Final Report. 

Dec 90, 109p NAS 1.26:187471, L-44566C, NASA- 
CR- 187471 

Prepared in Cooperation with Photon Research Asso- 
ciates, Inc., Cambridge, MA. 


Control-structure-interaction (CSI) issues which are 
relevant for future NASA missions are reviewed. This 
goal was achieved by: (1) reviewing large space struc- 
tures (LSS) technologies to provide a background and 
survey of the current state of the art (SOA): (2) — 
cally studying a focus mission to identify opportunities 
where CSI technology may be applied to enhance or 
enable future NASA Spacecratt and (3) expanding a 
portion of the focus mission, the lar: — to ae 
vide in-depth trade studies, scaling laws, 

ologies which may be applied to other NASA paso 
Several sections are presented. Section 1 defines CSI 
issues and presents an overview of the relevant mod- 
eling and control issues for LLS. Section 2 presents 
the results of the three phases of the CSI study. Sec- 
tion 2.1 gives the results of a CSI study conducted with 
the Geostationary Platform (Geoplat) as the focus mis- 
sion. Section 2.2 contains an overview of the CSI con- 
trol design methodology available in the technical 
community. Included is a survey of the CSI ground- 
based experiments which were conducted to verify 
theoretical performance predictions. Section 2.3 pre- 
sents and demonstrates a new CSI scaling law meth- 
odology for assessing potential CSI with large antenna 
systems. 


129,873 

N91-15692/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Advancing Automation and Robotics Smee mig | 
for the Space Station Freedom and for the 
Economy. 

Progress Report N 

pF my 48p NAS t. 15: ‘02872, A-90308, NASA-TM- 
1028 


The progress made by levels 1, 2, and 3 of the Office 
of Space Station in developing and applying advanced 
automation and robotics technology is described. Em- 
phasis is placed upon the Space Station Freedom Pro- 
gram responses to specific recommendations made in 
the Advanced Technology Advisory Committee 
(ATAC) ey age report 10, the flight telerobotic ser- 
vicer, and the Advanced Development Program. As- 
sessments are presented for these and other areas as 
they apply to the advancement of automation and ro- 
botics technology for the Space Station Freedom. 


129,874 

N91-15930/1/GAR PC A99/MF A04 

National Aeronautics and Space Administration, 

—- AL. George C. Marshall Space Flight 
inter. 

Space Station Freedom Toxic and Reactive Materi- 

als Handling. 

C. R. Baugher. Jul 90, 740p NAS 1.55:3085, NASA- 

CP-3085 

Contract NAS8-36122 

Workshop Held in Huntsville, AL, 29 Nov. - 1 Dec. 

1988; Sponsored by Teledyne Brown Engineering. 


No abstract available. 


129,875 
N91-15934/3/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Spacelab 3 Mission. 

B. P. Dalton. Jul 90, 39p 

In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 39 p. 


Spacelab-3 (SL-3) was the first microgravity mission of 
extended duration involving crew interaction with 





recovered post flight from the 

cones, overhead areas, avionics fan 

filters, tunnel a , and from the crew module. 
These data are discussed along with solutions, which 
were implemented, for particulate and microbial con- 
tainment for future flight facilities. 


129,876 
N91-15941/8/GAR 

(Order as N91-15930/1/GAR, PC A99/MF 

) 


04 
ae Missiles and Space Co., Inc., Sunnyvale, 


and Gloveboxes for Space Station. 


Ww 
M. Junge. Jul 90, 1 
Flight Center, Space Station 


In NASA, Marshall 
Freedom Toxic and Reactive Materials Handling 19 ri 


Lockheed Missiles and Space Company is r 
for Eocin, Seodebeieny and buling | yo A we be se 4 


of a for the . Laboratory Module of the 
Space Station Freedom. The Labora’ Sciences 
Workbench and the Maintenance Workstation were 
functionally combined into a double structure to save 
weight and volume which are important commodities 
on the Space Station Freedom. The total volume of 
these items is ximately 180 cubic feet. These 
workstations and the glovebox will be delivered to 
NASA in 1994 and will be launched in 1995. The very 
long lifetime of 30 years presents numerous technical 
lenges in the areas of design and reliability. The 
equipment must be easy to use by international crew 
copie, canis tant be tapebie of cn cite chargoest 
ample, is must le oO i 
and reverification. The stri it contamination re- 
quirements established for ce Station Freedom 
equipment also complicate the zero gravity glovebox 
design. The current contamination control system for 
the Life Sciences Glovebox and the Maintenance 
Workstation is presented. The requirement for the Life 
Sciences Glovebox to safely contain toxic, reactive, 
and radioactive materials presents challenges. Trade 
studies, CAD simulation techniques and design chal- 
lenges are discussed to illustrate the current baseline 
conceptual designs. Areas which need input from the 
user community are identified. 


129,877 
N91-15942/6/GAR 

(Order as N91-15930/1/GAR, PC A99/MF 

04) 


Pena ie 8 Brown Engineering, Huntsville, AL. 
Materials Processi: _— Glovebox. 

L. Traweek. Jul 90, 

In NASA, Marshall ice Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 20 p. 


The Materials Processing Sciences Glovebox is a rack 
mounted workstation which allows on orbit sample 
preparation and characterization of imens from 
various experiment facilities. It an isolated 
safe, clean, and sterile environment for the crew 
member to work with potentially hazardous materials. 
It has to handle a range of chemicals broader than 
even PMMS. The theme is that the ce Station Lab- 
oratory experiment preparation characterization 
operations provide the fundamental glovebox design 
characteristics. Glovebox subsystem concepts and 
how internal material handling operations affect the 
design are discu: 


129,878 
N91-15943/4/GAR 
(Order as N91-15930/1/GAR, PC sane 


Importance of Biological Systems In Indust 
ince oO lems in 
Treatment Potential Application to the 


pve Station. 

N. Revis, and G. Holdsworth. Jul 90, te TA 

In NASA, Marshall Space Flight Center, Station 
Freedom Toxic and Reactive Materials Handling 19 p. 


SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


(Order as N91-15930/1/GAR, PC A99/MF 
A04) 


Chemical Research, Development and E 
Center, Aberdeen Pri Ground, MD. 
Reactive Bed Plasma for 
Control. 


J. G. Birmingham, R. R. Moore, and T. R. Perry. Jul 


90, 30p 
In NASA, Marshall Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 30 p. 


possible solutions. lh additional 

quired to meet NASA requirements, the RBP ans be 
able to meet contamination control problems aboard 
the Space Station. 


129,880 


N91-15974/9/GAR PC A23/MF A03 
M Services, Inc., Huntsville, AL. 
Bibliography: Space Station 


Documents. 
J. E. Whalen, S. L. Mckinley, and T. G. Gates. Dec 
. ae MHR-13, NASA-CR- 


Contract NAS8-35900 


Information is presented regarding documentation 
which has been in the Space Station pro- 
am. This information will enable the researcher to 
documents pertinent to a particular 

study. It is ined to give the historian the necessary 
data from which to compile the written histories and to 
proces records of historically significant aspects of 
} on agi involvement in Space Shuttle and Space 

tation. 


129,881 


PAT-APPL-7-458 476/GAR 
National Aeronautics and Space Administration, Hous- 
ton, TX. a B. Johnson Space Center. 
Crew Return Vehicle. 
Patent 


ication. 
Cu Gonmole, RC. Ried, W. L. Peterson, G. A 
ae J. Stagnaro. Filed 28 Dec 89, 87p N91- 


This Government awed invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
appiication available NTIS. 


A return vehicle is disclosed for use in returning a crew 
to Earth from low earth orbit in a safe and relatively 


preven site on the surface of the Earth. State vec- 
tors and attitude data are loaded from the attached or- 
biting craft just prior to separation of the return vehicle. 


129,882 


PATENT-4 860 975 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


129,884 


Smart Tunnel: Docking Mechanism. 


. A. Schliesing, and K. L. Edenborough. Filed 30 
29 yh 89, 9p N91-14374/3, PAT- 


Dec 88. 


W. H. Kinard, J. J. Wortman, P. C. Kassel, F. S. 
, and D. H. Humes. Filed 21 Jun 89, patented 
90, 9p N91-14412/1, PAT-APPL-7-369 490 
-owned invention available 


for U.S. li- 
Gonaay aah pomiaan ter ceacian betaine licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A space particle collector for recording the time specif- 
Particles are captured, and its direction at the time of 


Space Launch Vehicles & Support 
Equipment 


129,884 


N91-15225/6/GAR 
(Order as N91-15212/4/GAR, PC oat 


Tsukuba Space Center, Ibaraki ( ). 
————_ Secsaeen of iedmamntanel Yost 
T. Okuda, M. Aye Nozawa, T. Yoshida, and 
K. Tomita. cSep 90, 

In Esa, International rr on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 95-98. 
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SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


The Spacecraft Integration and Test, Building (SITE) 
was built by the National Space Development Agency 
of Ji (NASDA) in 1989, and is designed to perform 
dev ntal tests on future use large scale test ob- 
jects such as large satellites which would be launched 
by H-2 rockets, space stations, space planes and so 
on. Many kinds of facilities are confined to one building 
with a fully sufficient test area which results in high test 
performance and paraiie! test plans availability. The 

tion and management of the SITE building and 
facilities are collectively controlled from an operation 
and control room. Test operations are carried out by 
contractors and supervised by NASDA to ensure 
safety and reliability. The management and operation 
of SITE are described. 


129,885 
N91-15227/2/GAR ; 
(Order as N91-15212/4/GAR, PC A23/MF 
A 


03) 
Rotem Industries Ltd., Beersheba (Israel). 
Thermal Design and Control of Space Simulation 
Chambers in Israel. 
S. Gruntman, E. Kochavi, J. Oren, E. Taragan, and 
M. Arad. cSep 90, 4p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 103-106. 


A set of space simulation chambers designed, manu- 
factured, and constructed for Israeli space industry is 
considered. These chambers vary in size and in their 
thermal vacuum performances. Some of the thermal 
and control systems of these chambers are described 
and the considerations involved when determining the 
concepts of the thermal and control systems are dis- 
cussed 


129,886 
N91-15228/0/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Tsukuba Space Center, Ibaraki (Japan). 
— Meter Diameter Space Simulation Test 


Y. Nakamura, T. Tomita, N. Aratani, S. Iwasa, and S. 
Satoh. cSep 90, 6p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 107-112. 


The National Space Development Agency of Japan 
(NASDA) built a new spacecraft test center at Tsukuba 
Space Center (Japan) to cope with space activities in 
the next generation. The new test center called Space- 
craft Integration and Test building (SITE) accommo- 
dates space simulation test facility, acoustic test facili- 
ty, vibration test facility as main test facilities, and also 
alignment measuring system, mass properties measur- 
ing system, and integrated data handling system. The 
space simulation test facility has a usable volume of 13 
min diameter and 16 m in length, and has solar simula- 
tor of 6 m effective diameter. Design and performance 
of the facility is described. 


129,887 
N91-15229/8/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
AO 


3) 
Tsukuba Space Center, Ibaraki (Japan). 
Sixteen Hundred Cubic Meter Acoustic Test Facili- 


ty. 

M. Fujita, and S. lide. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 113-116. 


A new acoustic test facility, which is used for the 
acoustic test of the large spacecraft, was constructed 
in the Spacecraft Integration Test Building (SITE) at 
Tsukuba Space Center (Japan). The facility simulates 
the high intensity sound field, which is expected to 
occur during lift off and flight of the H-2 launch vehicle. 
After the facility was completed in September 1989, an 
acoustic test of the ETS-6 which is a 2 ton class geo- 
stationary satellite to be launched in 1993, was per- 
formed in October 1989. The design concept and the 
performance of the facility is described. 


129,888 
N91-15230/6/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Intespace, Toulouse (France). 
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SIMMER (SIMMER). 

G. Boures, and G. Visigny. cSep 90, 9p 

Text in French. In Esa, International Symposium on 
Environmental Testing for Space Programmes: Test 
Facilities and Methods p 121-129. 


The objectives of the SIMMER thermal vacuum cham- 
ber are outlined. SIMMER basically will consist of a 
horizontal cylinder 10 m in diameter incorporating the 
following general specifications: variable temperature 
of -173 to 100 C, vacuum 10 to 5 mbar, 1500 measur- 
ing lines. The SIMMER design and system is de- 
scribed. Thermal flexibility, integration with existing 
test facilities, simple pre and post tests, confidential 
testing, cost reduction in utilization and maintenance, 
availability and accessibility, are to be taken into ac- 
count in optimization. 


129,889 
N91-15232/2/GAR 
(Order as N91-15212/4/GAR, PC AzA03) 


Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Data of a Rectangular Beam Solar Simulator. 

J. Klein. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 139-142. 


For space simulation testing of test objects of in- 
creased size with rectangular cross section such as 
telescopes the existing space simulation test facility 
was modified by enlarging the solar simulator. Be- 
cause of restrictions imposed by existing equipment, 
the shape of the solar beam of 3.6 diameter was al- 
tered from a circular to a rectangular cross section of 
3.05 by 4.5 m in order to adapt the test facility to test 
objects of increased size and a better usage of the 
energy of the solar beam. To enlarge the beam to a 
rectangular cross section a new integrator containing 
rectangular lenses was installed and the collimation 
mirror was extended by additional hexagonal seg- 
ments. This modification is described with the results 
of intensity distribution measurements, which show de- 
viations from the mean value smaller than +/- 4 per- 
cent. 


129,890 
N91-15234/8/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
Liege Univ. (Belgium). 
IAL Space Facilities for Thermal Vacuum Testing. 
M. Henrist, J. P. Macau, |. Domken, and A. 
Cucchiaro. cSep 90, 7p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 149-155. 


The thermal vacuum facilities of IAL Space Research 
Center of the University of Liege (Belgium) for testing 
of the ESA payloads are addressed. They progressive- 
ly upgraded for cryogenic payloads including 4 K (liquid 
helium temperature) experiments. The three vacuum 
chambers, ranging from 1.5 to 5 m diameter, including 
the corresponding capabilities in the vacuum, thermal 
and optical fields are reviewed. The various aspects of 
cleanliness, product assurance and quality control are 
presented. 


129,891 
N91-15235/5/GAR 

(Order as N91-15212/4/GAR, PC — 
Liege Univ. (Belgium). 
ISO Optical Cryogenic Tests in the IAL Space 
Focal-5 Facility. 
|. Domken, P. Gilson, and A. Cucchiaro. cSep 90, 6p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 157-162. 


Experimental constraints and set up for the ESA ISO 
(Infrared Space Observatory) payload cryogenic tem- 
perature tests are described. The cool down and warm 
up of the optics and telescope assembly without induc- 
ing of excessive material stresses is discussed. The 
support structure for maintenance of optical alignment 
is described. A general view of the FOCAL-5 facility is 
presented. The qualification of the payload measure- 
ment requirements are considered: image quality of 
the telescope through wave front error measurements 
and optical alignment of the scientific instruments with 
respect to the telescope axis and focus. 


129,892 
N91-15237/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
Fokker Space and Systems B.V., Amsterdam (Nether- 
lands). Thermal Control Dept. 
Representation of Earthshine impact in the ERS-1 
EM Pa TB/TV-Test. 
W. Kruidhof, A. Kamp, and E. Boslooper. cSep 90, 
7p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 165-171. 


The ERS-1 EM (Electronics Module) payload was 
tested in the LSS (Large Space Simulator) facility in 
June/July 1989. The test included a Thermal Balance 
(TB) and a Thermal Vacuum (TV) test. For the thermal 
balance test an inventory was made of the need and 
the possibilities to compensate the missing earthshine 
during the test. A tradeoff oe into account all con- 
straints on technical aspects (hardware and simula- 
tion) and cost and schedule a: , was made, and 
resulted in the application of test heaters on the ERS- 
1. During the tradeoff period a radiometer was used in 
the ERS-1 EM thermal balance test to determine the 
radiative heat flux on some radiator areas of the pay- 
load electronics module. 


129,893 
N91-15254/6/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
Hochtemperatur-Reaktorbau G.m.b.H., Juelich (Ger- 
many, F.R.). 
fee Experience with a Large Hydraulic Test 
F. 


K. A. Kleine-tebbe. c 90, 5p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 299-303. 


The vibration test facility at Juelich (Germany, F.R.) 
has been in operation since 1983. The system was im- 
proved in 1987 from 3 to 6 degrees of freedom excita- 
tion. Within the first year of operation the failure rate 
was rather high. At this time the safety measures were 
improved successfully; the vibration test facility operat- 
ed with only minor defects in the last years. The accu- 
racy of time history excitation is less than 2 percent 
below 20 Hz (displacement control) and less than 5 
percent beyond 20 Hz (acceleration control). Some 
deviations may occur at 20 to 22 Hz due to the oil reso- 
nance. The change to 6 DOF had no influence on the 
accuracy. The system characteristics are explained 
with some results of performed tests. 


129,894 
N91-15255/3/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
AO: 


3) 
National Aeronautical Establishment, Ottawa (Ontar- 


io). 

Design and Fabrication of a Seismic Mass. 

T. D. Harrison. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 305-308. 


The availability of a seismic mass at the David Florida 
Laboratory (Canada) is discussed. The design, con- 
struction, and evaluation of a seismic mass are dis- 
cussed. The 67 sq m, 366 ton block, is supported on a 
set of 42 pneumatic springs located at the perimeter 
on a horizontal plane that passes through the center of 
gravity. This suspension geometry minimizes the rigid 
body frequencies. The first flexible mode of the block 
was measured at 98 Hz and the highest rigid mode 
occurred at 3 Hz. This large dynamically inactive range 
of over 90 Hz was obtained through the unique appli- 
cation of a customized concrete mix with no structural- 
ly significant reinforcing steel. This inertia mass has in- 
creased the laboratory's capability in fixed base modal 
testing, static load testing and optical measuring work. 


129,895 
N91-15256/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Goettingen (Germany, F.R.). Inst. fuer Aeroelas- 
tik. 





Experiences with and Prospects for Dynamic Me- 
chanical Testing of Spacecraft Structures. 

M. Degener, and H. Hueners. cSep 90, 7p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 309-315. 


Spacecraft structures are subjected to severe environ- 
mental mechanical loads especially during the launch 
phase. By means of Jobe ps load analysis using a dynam- 
ic mathematical model spacecraft have to be qualified 
to withstand all load events occurring during this 
phase. To verify the mathematical model of the space- 
Craft, system identification by means of experimental 
mechanical testing is a prerequisite. One of the most 
powerful methods for experimental system identifica- 
tion is the modal survey test based on the phase reso- 
nance method. The features of the modal survey test 
facility, with special emphasis on applications experi- 
ences, and improvements in the testing of current 
spacecraft structures are described. A second impor- 
tant field of mechanical ree | is qualification testing 
by realistic simulation of the flight loads. In general, 
this is still being done by uniaxial shaker tests. Current 
trends in the development of multi axis vibration simu- 
lation systems are reviewed. 


129,896 
N91-15257/9/GAR 
(Order as N91-15212/4/GAR, PC oer 
A03) 


Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Combining Base-Motion Testing with Techniques 
Developed for Point-Force Excitation for the 
Modal identification of Mechanical Structures. 

K. Muehibauer, S. Dillinger, and H. Troidl. cSep 90, 
7p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 317-323. 


Base motion tests are usually carried out as loading 
tests, but also offer the possibility of determining the 
modal parameters of the structure tested under realis- 
tic loading conditions. This is of particular importance if 
the vibration test specification itself depends on the 
precise knowledge of these parameters, as is the case 
in the multi-axial transient test which is considered as a 
valuable extension of the conventional vibration test, 
especially for the dynamic qualification of spacecraft 
structures. Some possibilities of applying techniques 
originally developed for point-force modal testing to 
the modal identification of structures on the basis of 
vibration test data are considered. The practical per- 
formance of the procedures mentioned are illustrated 
by using test data from real spacecraft structures. 


129,897 
N91-15258/7/GAR 
(Order as N91-15212/4/GAR, PC ae > 
03) 


Industrieanlagen- | irra m.b.H., Otto- 
brunn (Germany, F.R.). 

New Capabilities in Modal Testing on Large-Scale 
Project Level. 

S. Dillinger, K. Herbold, and K. Muehibauer. cSep 90, 


7p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 325-331. 


The improvements added to the previously described 
modal test system used for the Ariane 4 structural 
system tests are outlined. These additional capabilities 
include on the side of the test execution error compen- 
sating and amplitude monitoring features as well as 
the planned implementation of a new hardware gen- 
onlin. On the side of sine data evaluation improved 
and new procedures could be implemented for the 
combination and visualization of broadband sweeps 
and for the determination of a consistent set of modal 
parameters from narrowband sweeps. These new ca- 
pabilities providing greater efficiency in large scale 
project testing are illustrated with data from real 
spacecraft tests. 


129,898 
N91-15263/7/GAR 

(Order as N91-15212/4/GAR, PC oy 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). inst. for Space Simula- 
tion. 


SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


ovetente Sa with Artificial Comets in the DLR 


Space Sim 

H. Kochan. cSep ‘90, 7p 

In Esa, International ymposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 367-373. Sponsored by Dfg. 


Subsequent to the successful space missions to 
Comet Halley in 1986, the interdisciplinary KOSI 
(German acronym for comet simulation) team was 
formed from ten groups of universities and research 
institutes. Twice a year, a large scale experiment is 
performed in the space simulator. With reference to 
the results, gained by the Giotto mission (Comet Halley 
has a mean density of 0.4 to 0.6 g/cubic m and an 
albedo of 0.04) the cometary an icy material 
for the experiments are prepared. close up view 
and the in situ measurements delivered a lot of deep 
insights into the physical processes, which take place 
inside, at the surface, and in the near environment of 
an isolated artificial comet. These insights are pro- 
posed as being helpful to the preparation of a comet 
nucleus sample return mission. 


129,899 


N91-15264/5/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
setae G.m.b.H., Friedrichshafen (Germany, 


Cryo-Calibration Facil 
W. Fricke, D. Lemke, K. 
Wolf. cSep 90, 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 375-380. 


for | 


t. 
roetel, B. Vogt, and J. 


The cryo calibration facility for ISOPHOT (ISO (Infrared 
Space Observatory) Photopolarimeter) simulates the 
thermal and pe conditions of the ISO spacecraft. 
The ISOPHOT is one of four scientific instruments at 
the ISO. The detectors of ISOPHOT require two tem- 
perature levels, one between 1.7 to 1.9K and the other 
between 2.3 to 3.4K. The calibration facility consists of 
two major parts: the cryostat and the warm vacuum 
tank. Inside the cryostat the experiment is fixed on a 
separate support structure with electrical heaters to 
achieve the upper temperature level. The 2K cooling 
strap is fixed directly on the liquid helium tank with a 
temperature of nominal 1.8K. To vary the radiation flux 
of the infrared beam, which is created and shaped in 
the warm vacuum tank, the filter wheel inside the 
cryostat can be moved from outside. In order to 
achieve the low background condition, the experiment 
room is equipped with an additional radiation shield 
and light labyrinths. The results of the facility accept- 
ance test show that all requirements can be fulfilled. 


129,900 


N91-15265/2/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., ——— (Germany, F.R.). 
DLR Plume Simulation Facility. 
G. Dettleff, and J. Meyer. cSep 90, 3p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 381-383. 


A vacuum chamber under construction with sufficient 
pumping capability to allow the formation of thruster 
plumes into the highly rarefied flow region is descri 
The expansion chamber has a length of about 4.5 m 
and a diameter of about 1.5 m and is completely sur- 
rounded by cold walls. They act as a cryopump kept at 
about 4K by means of liquid helium. It is expected that 
thrusters with a thrust level up to 2 N can be fixed con- 
tinuously. The first goal of the experimental work is the 
measurement of the mass flux distribution in the flow 
field, which is the basic quantity for the determination 
of undesired impingement effects (force, heat load, 
and contamination). 


129,901 
N91-15266/0/GAR 
(Order as N91-15212/4/GAR, PC oh 


Fraunhofer-Gesellschaft zur amigas : 
Angewandten Forschung e.V., Freiburg im Breisgau 
(Germany, F.R.). Ernst-Mach-inst. 


129,904 


Acceleration of Particles in Light Gas Guns for Mi- 
crometeroid/: Debris Simulation. 


E. Schneider, and A. Stilp. cSep 90, 4p 

In Esa, International Symposium _on Environmental 

Matiodsp 206360. Test Facilities and 
thods p 385-388. 


~ahgn at eam ies dot oo one ensaaaten 
propriate tocls for experimental micrometeroid 


range i 
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129,902 
N91-15278/5/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


) 
European Space — and Technology Centre, 


( 
ESA Test Data Aoaipale System (TDAS). 
S. Battrick. cSep 90, 6p 
In be Foaara Symposium on Environmental Test- 
po An Space Programmes: Test Facilities and Meth- 
is p 459-464. 


A substantial part of the spacecraft design process 
consists of yr mathematical models to predict 
its performance hout its operational life time. 
These models have to be validated by comparing their 
predictions for the spacecraft’s i 
environmental tests with the measured 


primary goal of the TDAS project is to provide the spe- 
cialist research and deve working in 
the various disciplines (currently structural, thermal, 
electromagnetic compatibility) with a set of soft- 
ware tools that will facilitate the analysis of test results 
and their com with theoretical data. 


ly 
tools for acquiring 
data from test facilities that support a defined test data 
output format, for storing all data within a TDAS a, 
base, and for manipulating, analyzing, comparing, and 
displaying data. 


129,903 
N91-15287/6/GAR 
(Order as N91-15212/4/GAR, PC _— 
03) 


European Space Research and Technology Centre, 
a = : 


nang Space oo Test Facilities and Meth- 
Is p 529-532. 


As satellites and their payloads become more com- 
plex, the means by which the in orbit performance can 
be verified on the ground also become more complex. 
This is particularly true for radiating payloads where 
the satellite itself is a part of a complex system com- 
Fre "Eorcponn in orbit and ground/sea/air segments. 
Space Research and Tech 
Center (ESTEC) Compact Payload Test Range (CPTR) 
which was developed to allow RF formance meas- 
urements (including electromagnetic compatibility) for 
ds including multibeam communications, recon- 
figurable antennas, phased arrays and synthetic aper- 
ture radars, is described. 


129,904 
N91-15288/4/GAR 
(Order as N91-15212/4/GAR, PC _— 


03) 
Physikalisch-Technische Studien G.m.b.H., Freiburg 
im Breisgau (Germany, F.R.). 
bn oa Test Facility for Space Research and 
G. Stasek, R. Wirth, and P. Seidl. cSep 90, 5p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 535-539. 


The combined test facility |ONospheric Atmospheric 
Simulator (IONAS), suitable for poe even large sat- 
ellite subsystems in simulated low Earth orbital W 
ST Earth orbital @ environ 
described. Numerous combinations with light, ante, 


June 1, 1991 267 





SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


Crafts exqrory and vateen ootieel bytiene aaver 0 
poly Ee experiment 
most important 


rized and typical applications are pr 


129,905 
N91-15289/2/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


) 
Industrieaniagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 
pone Comme One Seema Postneiete 

a Controlled Environment for 


T and Molecular Contamination 
eetng and Spacecraft Thermai 
Vacuum Tests. 
H. Abele, and F. Resch. cSep 90, 6p 
In Esa, International Symposium on Environmental 


Testing for Space Programmes: Test Facilities and 
Methods p 541-546. 


The two kinds of particle contamination monitoring are 
airborne and settled particulate contamination meas- 
urement. The experiences gained with both methods 
in a controlled environment are presented. It is demon- 

strated that particle deposition is heavily dependent on 
the amount of activities even if the number of airborne 
particles remains unchanged. An attempt is made to 
compare the results of both measurement methods. 

Not only particulate contamination can become critical 
for spacecraft but also the effects of molecular organic 
contamination. Different methods for the detection of 
the molecular contamination exist but only few provide 
the capability of material species identification. Results 
obtained with the indirect method of molecular con- 
tamination measurement are described. Results of the 
molecular contamination measurements inside a 
space simulation chamber during tests and dry runs 
are presented. 





129,906 
N91-15290/0/GAR 
(Order as N91-15212/4/GAR, PC rome 


H. E. Nuss, and |. Streuft. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 547-550. 


Molecular contamination of spacecraft during assem- 
bly, integration and environmental testing is a continu- 
ing subject for the present and future programs be- 
cause of its significant impact on spacecraft perform- 
ance. The pumpdown and repressurization procedure 
for space simulation and thermal vacuum chamber 
WSA/TVA is described. The sequence was optimized 
with respect to potential contamination and to facility 
operation. 


129,907 
N91-15291/8/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Space Environment Analysis Tools. 
E. J. Daly, G. Droishagen, C. Tranquille, and J. 
Dekruyf. 90, 8 
In Its International Symposium on Environmental Test- 
ing for Space Programmes: Test Facilities and Meth- 

is p 551-558. 


An important element in verifying the hardness of a 
spacecraft against the hostile space environment is 
analysis of the environment and its interaction with 
spacecraft. These environments, their effects, envi- 
ronments models and the various computerized tools 
employed for analyses are discussed, including radi- 
ation belt energetic particles, cosmic rays and solar 
pm . plasma environments, residual neutral 
here (including atomic oxygen), space debris 
pee micrometeroid particles, and contamination. Avail- 
abie environment models and analysis tools, and the 
ways in which they are used in combination with test 
data are discussed. Anal tools notably include ele- 
ments of the ESABASE framework and space en- 
vironment information system. 


129,908 
N91-15293/4/GAR 
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PC A03/MF A01 


Materials Research Labs., Maribyrnong (Australia). 
Study of Plasma pies Ae in a Small 


D. F. Stainsby. 1990, 29p MRL-R-1057 


Miniature B-dot coils were ng to probe the current in 
the plasma boundaries at both the positive and nega- 
tive rails in a small railgun. Waveforms from a row of 
eee ee ene 

the existence of effects 


within the plasma poe No such order was de- 
tected. However, spatially correlated effects were ob- 
served and these were attributed to rapidly neners 
filamentary structure in the ooo mong The 

sal, or cross-over char: of the dot waco wave- 
forms showed anomalous features. Possible explana- 


. Evi 
sented supporting the view that the rail-plasma bound- 
ary is associated with a number of complex processes 
and that localized irregularities in the B-dot waveforms 
should be expected. 


PAT APPL-7-575 737/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. be Research Center. 

—~ and Emergency Vehicle 


Patent A Application. 

J. A. Martin. Filed 31 Aug 90, 17p N91-13481/7 
This pg —— — for U.S. - 
censing possi lor foreign licensing. Copy o' 
application available NTIS. 


A heavy launch vehicle is disclosed for spon beh a ney. 
load into a spatial earth orbit ric hag an expendab 
multi-container, propellant tank ha' 


posed ote pport- 
ed by adapter structure at the ‘other end. The preferred 
payload Tetgan Qyere jpageg ar rita ng ba 
space station and used as a return vehicle for the 
space station crew, as scheduled, or in emergency sit- 
uations. Alternately, the payload may include commu- 
pec rk cotetmene, ‘supplies, e and/or struc- 
ral elements for the space ‘Galen. The winged pro- 
por modules are released from the expendable 
liant tank in pairs and return to Earth in a con- 
trolled glide, for safe landing at or near the launch site 
= prepared for reuse. The rocket engines for each 
a are SS tet letguiren engines 
use ine-oxygen lrogen-oxygen, re- 
pote worl from the multi-containers of the propellant 
tank. When the propulsion modules are released from 
the —— propellant tank, the rocket engines are 
pivotally moved into the module cargo bay for the 
return glide flight. 


Space Safety 


129,910 
N91-15233/0/GAR 
(Order as N91-15212/4/GAR, PC ne 


Zeiss (Carl), ree (Germany, F.R.). 
Assessment of the Reliability of Windows of 


Vacuum Vessels. 

H. J. Juranek, W. Doell, G. Kleer, H. Richter, and H. 
Richter. cSep 90, 5p 

In Esa, international Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods Pp 143-147. 


To assess the reliability of the glass window in a 
vacuum chamber, the concept of fracture mechanics 
is used, in which not only all tensile stresses induced 
by mechanical and thermal loads have to be taken into 
account, but also the fact that the strength of brittle 
materials depends on surface finishing and time under 
load. This reflects the fact that even tiny cracks may 
= — then suddendly cause catastrophic 
failure. Knowing also the crack propagation param- 
eters of the material, the conditions of a proof 
test can be derived. A component which has passed 
such a test will be qualified for service. Items of practi- 
cal importance are addressed. 


129,911 
N91-15267/8/GAR 
(Order as N91-15212/4/GAR, PC ae 


Intespace, Toulouse (France). 
Intespace a for IPA Full Tanks Space- 
craft Vibration 


A. Emery. cSep 90, 0 Sp 

In Esa, international Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 389-391. 


The filling of the spacecraft tanks with saneranyae alco- 
hol (IPA) during a vibration test increases the fire and 
pon spe hazard. The safety system, based on the ni- 
storage capability of a test house, is 

A safety po day is designed for a constant monitoring 
of the IPA vapors and oxygen rate around the space- 
craft. The test volume is reduced by a confinement 
tent. In the case of a leak: IPA is retained in a half full 
of water gutter; the test is aborted, the electrical power 
supplies are cut off; the test volume is inerted using a 
constant temperature 6 kg/s GN2 supplier. 


129,912 
N91-15566/3/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Improved Approach for Flight Readiness Assess- 


N. R. Moore, D. H. Ebbeler, and M. Creager. 30 Oct 
90, 17p NAS 1.26:187809, JPL-PUBL-90-46, NASA- 
CR-187809 
Contract NAS7-918 
An improved methodology for quantitatively evaluating 
failure risk for a spaceflight system in order to assess 
flight readiness is presented. This methodology is of 
particular value when information relevant to failure 
— including test experience and knowledge of 
ters used in engineering analyses of failure 
phenomena, is limited. In this approach, engineering 
analysis models that characterize specific failure 
modes based on the physics and mechanics of the fail- 
ure phenomena are used in a prescribed ilistic 
structure to generate a failure probability distribution 
that is modified by test and flight experience in a Baye- 
sian statistical procedure. The probabilistic structure 
and statistical are generally applicable to 
any failure mode for which quantitative engineering 
analysis can be employed to characterize the failure 
phenomenon and are particularly well suited for use 
under the constraints on information availability that 
are typical of such spaceflight systems as the 
Shuttle and planetary spacecraft. 


129,913 
N91-15931/9/GAR 
(Order as N91-15930/1/GAR, PC arr 
National Aeronautics and Space Administration, 
a AL. George C. Marshall Space Flight 
inter. 


Panel Summary of Recommendations. 
B. J. Dunbar, M. E. Coleman, and K. L. Mitchell. Jul 


90, 10 
In Its eace Station Freedom Toxic and Reactive Ma- 
terials Handling 10 p. 


The following Space Station internal contamination 
topics were addressed: past flight experience (Skylab 
and Spacelab missions); present flight activities 
(Spacelabs and Soviet Space Station Mir); future ac- 
tivities (materials science and life science e 
ments); Space Station capabilities (PPMS, MS, 
ECLSS, and U.S. Laboratory overview); manned sys- 
tems/crew safety; internal contamination detection; 
contamination control - stowage and handling; and 
contamination control - waste gas processing. 
Station design assumptions are discussed. Issues and 
concerns are discussed as they relate to (1) policy and 
management, (2) subsystem design, (3) experiment 
design, and (4) internal contamination detection and 
control. The recommendations generated are summa- 
rized. 


129,914 
N91-15932/7/GAR 
(Order as N91-15930/1/GAR, PC sar 4 
04) 


Pogue (William), ingdale, AR. 
Hg Experience Syed Mission. 
ue. Jul 
in NASA, Marshall Space Flight Center, Space Station 


Freedom Toxic and Reactive Materials Handling 7P. 


The design of the Skylab missions, 1973 to 1974, was 
intended to exclude any direct handling of hazardous, 
toxic, or reactive materials. The materials processing 





facility and multipurpose furnace provided a contained 
environment for conducting metals melting, brazing, 
sphere forming, and crystal growth experiments. At the 
end of the third mission, = foleen the completion of all 
other experiments, the materials processing facility 
was used for a series of flammability experiments. The 
flammability tests were done last because of the con- 
tamination expected from the burning of the materials 
within the facility. The flammability tests demonstrated 
a —- of peculiar effects that have implications for 
in (fire detection, location, and suppres- 
don/oorad Although the results of the flamniability 
tests contain lessons oo opriate to planning, a 
number of events during flight illustrate situations 
or conditions that pose considerations beyond the 
commonly accepted range of concern for safety-relat- 
ed matters. This presentation includes a discussion of: 
Skylab flammability studies and the implications for fire 
suppression/control; false fire alarms and the Skylab 
fire detection system; space environmental effects on 
materials that are normally benign; spills/release of 
contaminants; the detrimental effect that the release 
of non-hazardous materials have on detection sys- 
tems; and the problem of locating sources/originating 
point of hazards. 


129,915 


N91-15933/5/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

lab D-1 Mission. 
B. J. Dunbar. Jul 90, 8p 
In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 8 p. 


The Spacelab D-1 (Deutchliand Eins) Mission is dis- 
cussed from the points of view of safety, materials 
handling, and toxic materials; the laboratory and equip- 
ment used; and some of the different philosophies uti- 
lized on this flight. How to enhance scientific return at 
the same time as being safe was examined. 


129,916 


N91-15935/0/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04) 


, Huntsville, AL. 


Teledyne Brown Engineerin 
| Handling on Spacelab 


Toxic and Reactive Mate: 
J and USML-1. 

J. Dashner. Jul 90, 41p 

In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 41 p. 


Spacelab J and USML-1 provide prime examples of 
materials which are toxic at ambient conditions or toxic 
during the processing stages. The experimentation re- 
quirements are outlined in relation to toxicity and reac- 
tive materials handling. Triple containment is the pre- 
ferred method for prevention of toxic material release 
in habitable areas for catastrophic hazards. The con- 
tainments must be adequate for the intended use and 
environment. When operations preclude triple contain- 
ment, innovative methods should be explored. 


129,917 


N91-15936/8/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04 


) 
National te and Space Administration, 
Washington, DC 
Session 2 Summary and Key Issues Identification. 
J. Robey. Jul 90, 9p 
In NASA. Marshall Beate Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 9 p. 


Identification of specific areas for the technology de- 
velopment; payload/facility requirements; crew safety 
as the highest priority for the space station; identifica- 
tion of preliminary operational constraints (facilities/ 
experiments requiring specialized equipment and/or 
procedures, and crew limitations and protective gear 
requirements); frame of reference of baseline of appli- 
cable waste handling experience; use of the workshop 
as a basis for assessing the current and applicable 
space station requirements; provision of an education- 
al, and informational forum for Jo develop employees, 
contractors, experimental facility developers, and po- 
bm hardware suppliers poche’ with the Space Sta- 

rogram; and documentation of workshop results 
ond ‘ollow-on study issues are examined. 
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129,918 
N91-15937/6/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04 


) 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 
inter. 
Space Station Pressurized Laboratory Safety 
— 
nigal. Jul 90, 8p 
in ns pace Station 1. ae Toxic and Reactive Ma- 
terials Handling 8 p. 


Before technical safety guidelines and requirements 
are established, a common understanding of their 
origin and importance must be shared between Space 
Station i Management, the User Community, 
and the Safety organizations involved. Safety guide- 
lines and requirements are driven by the nature on the 
experiments, and the degree of crew interaction. 
Hazard identification; development of technical safety 
requirements; operating procedures and constraints; 
provision of training and education; conduct of reviews 
and evaluations; and emergency preplanning are brief- 
ly discussed. 


129,919 
N91-15938/4/GAR 

(Order as N91-15930/1/GAR, PC A99/MF 

‘A04) 


Longwood Coll., Farmville, VA. 

Interdependence of Science Requirements and 
Safety Limitations on the Space Station. 

P. G. Barber. Jul 90, 14p 

In NASA, Marshall Space Flight Center, Space Station 
Freedom Toxic and Reactive Materials Handling 14 p. 


One of the benefits of experimentation on the Space 
Station is the ability to carry out the experiment, to im- 
mediately analyze the results, to calculate improved 
experimental parameters, and to quickly repeat the ex- 
periment. In this improved mode of operation there are 
new safety considerations that must be addressed in 
the my + stages of both the station and the experi- 
ments. Some of the chemical and procedural require- 
ments are shared, and some of the earth-bound stor- 
age, dispensing, and disposal techniques that may 
assist in the development of analogous procedures for 
the Space Station are discussed. 


129,920 
N91-15939/2/GAR 
(Order as N91-15930/1/GAR, PC A99/MF 
A04) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Design and Development of a Space Station Haz- 
ardous Material System for Assessing Chemical 
Compatibility. 

R. T. Congo. Jul 90, 52p 

In Its Space Station Freedom Toxic and Reactive Ma- 
terials Handling 52 p. 


As the Space Station nears reality in funding support 
from Congress, NASA plans to perform over a hundred 
different missions in the coming decade. Incrementally 
deployed, the Space Station will evolve into modules 
linked to an integral structure. Each module will have 
characteristic functions, such as logistics, habitation, 
and materials processing. Because the Space Station 
is to be user friendly for experimenters, NASA is antici- 
pating that a variety of different chemicals will be taken 
on-board. Accidental release of these potentially toxic 
chemicals and their chemical compatibility is the focus 
of this discourse. The Microgravity Manufacturing 
Processing Facility (MMPF) will contain the various fa- 
cilities within the U.S. Laboratory (USL). Each facility 
will have a characteristic purpose, such as alloy solidi- 
fication or vapor crystal growth. By examining the pro- 
posed experiments for each facility, identifying the 
chemical constituents, their physical state and/or 
changes, byproducts and effluents, those payloads 
can be identified which may contain toxic, explosive, or 
reactive compounds that require processing or con- 
tainment in mission peculiar waste management sys- 
tems. Synergistic reactions from mixed effluent 
streams is of major concern. Each experiment will 
have it own data file, complete with schematic, chemi- 
cal listing, physical data, etc. Chemical compatibility in- 
formation from various databases will provide assist- 
ance in the analysis of alternate disposal techniques 
(pretreatment, separate storage, etc.). ae with data 
from the Risk Analysis of the Proposed USL Waste 


129,923 


Management System, accidental release of potentially 
toxic and catastrophic chemicals would be eliminated 
or reduced. 


Spacecraft Trajectories & Flight 
Mechanics 


129,921 


AD-P006 177/0/GAR PC A03/MF A01 
Centre National d’Etudes des Telecommunications, 
Lannion (France). 

Correction of lonospheric Effects for the Precise 


Orbit Determination of 
F. Foucher, R. Fleury, and P. Lassudrie-Duchesne. 


cSep 89, 12p 
This article is from tional Decision Aids for Ex- 


Rote A AnIo or? ng Sector _ 


Avahabilty, This paper covered by copyright. 


tear Bape i eepionpe wry in altimetry, geodesy 
ecise positioning fen require satellite orbits 

to be determined with subdecimetric accuracies. In 
orbit determination systems extensive use is made of 
measurements performed on radio signals 
propagating between the satellite and ground stations. 
Such systems , are highly sensitive to propa- 
gation errors brought about by the atmosphere. In this 
paper the effects of the ionosphere on Doppler meas- 


mination systems based on Doppler data. Particular 
emphasis is placed on the post-processing of the 
Doppler data from the DORIS system, a precise orbit 
determination system i for remote sensing 
Satellites of the new generation. Simulation results 
show that the major part of the ionospheric error can 
be removed by model correction. 


129,922 
N91-15276/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Novespace, Paris (France). 
d’Essais E et d’Acces Aise 


Text in French. In Esa, International Symposium on 
Environmental Testing for Space Programmes: Test 
Facilities and Methods p 449. 


The zero-g test aircraft Caravelle is summarized. 
Planes under parabolic trajectories are submitted to 
repeated 20 to 25 second sequences of microgravity. 
The level of residual gravity is in the order of 0.05 g; it 
is possible to achieve 0.001 g by freely floating the 
equipment in the flight simulator. The zero-g Caravelle 
has six test possibilities onboard, driven by two opera- 
tors, for paths of 120 parabolas. It can be used to pre- 
pare orbital parabolic flights by simulating zero-g con- 
ditions. 


129,923 


N91-15772/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
pong MD. Goddard Space Flight Center. 

— ss Ray Observatory Dynamics Simulator in 
Ada (GR 

Sep 90, > NAS 1.15:103418, SEL-90-004, NASA- 
TM-1034 


This experiment involved the parallel development of 
dynamics simulators for the Gamma Ray Observatory 
in both FORTRAN and Ada for the purpose of evaluat- 
ing the applicability of Ada to the NASA/Goddard 
Space Flight Center’s cay, dynamics environment. 
The experiment successfully demonstrated that Ada is 
a viable, valuable tech for use in this environ- 
ment. In addition to building a simulator, the Ada team 
evaluated training approaches, a an Ada 
methodology appropriate ‘- aoe nt dynamics envi- 
ronment, and established ine for evaluating 
future Ada projects. 
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129,924 


AD-A229 525/1/GAR PC A03/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Recent Literature on Experimental Structural Dy- 
namics and Control Research. 

W. L. Hallauer. 1990, 26p 

Pub. in Progress in Astronautics and Aeronautics v129 
p465-489, 1990. 


This survey covers literature published primarily during 
1985-1989 that is relevant to experimental study of the 
dynamics and control of large spacecraft structures 
(LSS). Most of the references cited report research in 
the United States, but a few report research conducted 
abroad. All of the literature surveyed should be readily 
available in U.S. research libraries, or from standard 
sources such as the National Technical Information 
Service, the American Institute of Aeronautics and As- 
tronautics, and the American Society of Mechanical 
Engineers. The references cited consist primarily of ar- 
ticles published in archival journals, papers presented 
at major conferences and printed in the proceedings, 
formal reports issued by research laboratories, and 
books. The principal subjects surveyed are experimen- 
tal studies, facilities, and methods relevant to LSS in 
the areas of structural dynamics, passive control, and 
active control, with an emphasis on the last area. Most 
of the references cited discuss specific experimental 
studies and present experimental data. The others 
either describe existing or planned experimental facili- 
ties and programs or discuss experimental methods 
that are already well established or that hold promise 
for future application to LSS. Keywords: Reprints. (KR) 


129,925 


N91-15199/3/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 


European Organization for the Exploitation of Meteor- 
ological Satellites, Darmstadt (Germany, F.R.). 

Future Meterological Satellite Programmes of EU- 
METSAT. 


+ Woick, F. Gerard, D. Pick, and G. Szejwach. cJun 
0, 2p 

In Esa, Some Papers from the Seminar Mirando al 
Espacio p 33-34. 


The activities of EUMETSAT, the European organiza- 
tion for the exploitation of meteorological satellites, are 
described. The first program after its creation in 1986 
was the Meteosat operational program. A follow-up 
program is being prepared. It is called the Meteosat 
second generation. The launch is foreseen in the 
1998/99 time frame. Another program being prepared 
is aimed at providing a contribution to the future global 
system of polar orbiting meteorological satellites by 
ne a series of European satellites in a morning 
orbit. 


129,926 


N91-15200/9/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 


European Organization for the Exploitation of Meteor- 
ological Satellites, Darmstadt (Germany, F.R.). 
Meteosat Operational Program. 

H. Woick, R. Wolf, and G. Szejwach. cJun 90, 3p 

In Esa, Some Papers from the Seminar Mirando al 
Espacio p 35-37. 


The operational follow up program of the initial pro- 
-— established by the European Space Research 

rganization in 1972 is described. The objectives are 
to contribute to global data coverage within the World 
Weather Watch of the World Meteorological Organiza- 
tion, and to satisfy European needs for meteorological 
satellite observations. This is achieved by series of 
spin stabilized satellites in geostationary orbit at a po- 
sition of 0 degrees longitude over the equator. 


129,927 


N91-15201/7/GAR 
(Order as N91-15192/8/GAR, PC A05/MF 
A01) 
European Space Research Inst., Frascati (Italy). 
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ERS-1 Y la Plataforma Polar: Presente Y Futuro de 

la Observacion de la Tierra en la Agencia Espacial 

Eu (ERS-1 and the Polar Platform: Present 
uture of the Observation of the Earth and the 

European Space Agency). 

E. Oriolpibernat. cJun 90, 10p 

Text in Spanish. In Its Some Papers from the Seminar 

Mirando al Espacio p 39-48. 


The satellite is to be launched by the end of 1990. It 
has onboard instruments active in the microwave 
spectra band to provide information independent of 
meteorological conditions. It will yield oceanographic 
data as well as high resolution images of coastal 
areas, ice, and soil. The polar platform is the continu- 
ation of the ERS series and its organization is depend- 
ent on the information collected from present experi- 
ence. 


129,928 


N91-15202/5/GAR 
(Order as N91-15192/8/GAR, PC A05S/MF 
A01 


Centro de a Cientifica y de Educacion Su- 
perior de Ensenada (Mexico). 

Satex Project. 

F. Javiermendietajimenez. cJun 90, 2p 

In Esa, Some Papers from the Seminar Mirando al 
Espacio p 51-52. 


A Mexican project on design and development of a low 
orbit satellite for telecommunications and scientific ap- 
plication is described. The preliminary activities con- 
cerning initial design and project planning are present- 
ed. The benefits of this project in terms of technology 
innovation and dissemination is stated. 


129,929 


N91-15213/2/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
Aeritalia S.p.A., Turin (Italy). 
Protoflight Approach to LAGEOS 2 Environmental 
Test Campaign. 
P. Messidoro, P. Buratti, E. Segreto, and F. Fontana. 
cSep 90, 7p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 5-11. 


LAGEOS (Laser Geodynamic Satellite) 2 characteris- 
tics are summarized and the verification plan based on 
the protoflight approach and present derived method- 
ologies and obtained results are described. LAGEOS 2 
system verification is based on a protoflight approach, 
in which only one system model is realized, taking into 
account the particular configuration of LAGEOS 2, the 
utilization of hardware already qualified for other space 
programs and the necessity to respect the schedule 
constraints due to the IRIS upper stage timeline. With 
this approach the system protoflight model was sub- 
jected to structural, thermal and electrical tests. These 
tests and their results are presented. 


129,930 


N91-15215/7/GAR 
(Order as N91-15212/4/GAR, PC — 
03) 


Aeritalia S.p.A., Turin (Italy). 

Data-Based Verification Control of the Tethered 
Satellite. 

P. Messidoro, M. Braghin, and M. Mariotti. cSep 90, 
12 


p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 19-30. 


The characteristics of the tethered program, particular- 
ly the complexity of the industrial architecture and the 
unusual mission concept, prompted assumption of 
new verification control gor erste a The control of 
verification activities was performed using an original 
software tool, with a data base approach, called VCD- 
TSS (Verification Control Document-Tethered Satellite 
System). The tethered satellite characteristics pro- 
gram requirements and verification approach are intro- 
duced and the verification control philosophy and re- 
lated software are described. Details on VCD-TSS fea- 
tures are presented, and in particular its application 
functions together with the fall out on the test cam- 
paign. Evaluation of the results and possible improve- 
ments for future programs are provided. 


129,931 
N91-15216/5/GAR 
(Order as N91-15212/4/GAR, PC oar +4 


Matra S.A., Toulouse (France). 

Final Validation of Autonomous Spacecraft. 

J. H. Pichon. cSep 90, 4p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 31-34. 


The ever increasing complexity of Earth observation 
spacecraft requires new verification methods and pow- 
erful test support equipments. An overall approach is 
presented for the spacecraft from electrical assembly 
and tests up to validation of flight operational proce- 
dures, together with guidelines for optimized design of 
the required check out and verification ground equip- 
ments. These test methods and verification steps were 
implemented on SPOT and ERS 1 programs. 


129,932 
N91-15217/3/GAR 

(Order as N91-15212/4/GAR, PC — 
Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). 
Organisational Aspects of Assembly, Integration 
and Verification for Columbus. 
A. Graebner, and H. Nimmo. cSep 90, 6p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 35-40. 


The responsibility of the assembly integration and veri- 
fication branch as an engineering control function of a 
project is explained on the example of Columbus. Spe- 
cial emphasis was put on the associated documenta- 
tion aspects keeping in mind the fact the AlV (Assem- 
bly, Integration, Verification) responsibilities are 
spread over the complete life cycle of the program. 
The possibilities of a database support is especially 
considered. 


129,933 
N91-15220/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
0: 


A03) 
Aeritalia S.p.A., Turin (Italy). 
Ceeeeneine Tests for the Carina Reentry Vehi- 
cle. 
G. Borriello, A. Coppola, F. Pignatelli, A. Salza, and 
A. Sansone. cSep 90, 13p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 55-67. 


The CARINA (italian acronym for unmanned reentry 
capsule) system, an unmanned space vehicle able to 
carry payloads mainly devoted to microgravity experi- 
ments, is addressed. The present configuration of the 
CARINA vehicle has a take off weight of about 530 kg 
of payloads for a mission duration that can be ex- 
tended up to 10 days. Because some relevant aspects 
of the design of such a vehicle are largely unexplored 
in Europe, a technological program was envisaged in 
order to support the development of the knowledge in 
these peculiar areas. The program will cover aerother- 
modynamics, impact attenuation, and thermal protec- 
tion. Studies will be performed to consider balloon 
flight tests as conclusive trials for the program. 


129,934 
N91-15221/5/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Aerospace Corp., El Segundo, CA. 

Effectiveness and Cost Benefits of Satellite Envir- 

omental Acceptance Tests. 

= Hamberg, W. F. Tosney, and C. A. Brackin. cSep 
, Sp 

In Esa, International Symposium on Environmental 

Testing for Space Programmes: Test Facilities and 

Methods p 69-73. 


The effectiveness of satellite environmental accept- 
ance tests in reducing early flight failures and the eco- 
nomic benefits of flight failure avoidances versus the 
cost of performing the tests are discussed. The results 
indicate that satellite early flight failures decrease with 
increases in the oo of environmental testing. For 
two programs u: as case studies, the economic 
benefits due to environmental testing are shown to 





exceed the cost of the tests. Recommendations for 
future cost benefit studies using a predictive methodol- 
ogy are made. 


129,935 
N91-15226/4/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


03) 
Academia Sinica, Beijing (China). Inst. of Environmen- 
tal Test Engineering. 
Environmental Testing for Chinese Communica- 
tions Satellites. 
S. Ke, and X. Jin. cSep 90, 3p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 99-101. 


An introduction to environmental testing program for 
Chinese communications satellites is presented. 
Some environmental tests at component, subsystem 
and system levels are described. The tests ensured 
successful entry and operation of communications sat- 
ellites into geosynchronous orbits. 


129,936 
N91-15238/9/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 

Fokker Space and Systems B.V., Amsterdam (Nether- 
lands). Thermal Control Dept. 
Scaling down the Activities of a Thermal Balance 
Test Evaluation. 
A. Kamp. cSep 90, 6p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 173-178. 


Cost saving in the evaluation of thermal design of 
spacecraft is investigated. A detailed correlation of the 
network parameters of a thermal mathematical model 
of a complete spacecraft with test results consumes 
typically 3000 man hours and 6 months of throughput 
time. Alternative evaluations, which do not correlate 
the model, are able to reduce both effort and schedule 
to 25 percent. Yet, in most cases these evaluations are 
able to give sufficient confidence in the model required 
for flight. For each model node, the extreme of its re- 
sidual discrepancies between analysis and test is in- 
corporated in the uncertainties for the flight tempera- 
tures. After the addition of the new uncertainties, the 
predictions which are made with the non correlated 
model, become guaranteed temperatures. They 
enable the qualification of the design and can be used 
to verify modifications in the design. The savings in ex- 
penses and schedule are at the cost of the optimum 
achieved in the performance of the design. 


129,937 
N91-15239/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
British Aerospace PLC, Stevenage (England). 
Thermal Vacuum Testing of the Olympus PFM 
Spacecraft. 
S. G. Price. cSep 90, 5p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 179-183. 


Thermal vacuum testing performed on the Olympus 
PFM spacecraft is discussed. A solar simuiution test 
was made up of three thermal balance phases and 
one transient phase, simulating the equinox, summer 
solstice and winter solstice seasons and the transient 
phase simulated an eclipse. Following completion of 
the test, a 1700 node thermal mathematical model of 
Olympus was constructed, which was then correlated 
against the test. A second model, of 2000 nodes, rep- 
resenting the combined propulsion system was built 
and correlated. Hot and cold ey a system tests 
were performed using infrared lamps as the flux 
source. The 1700 node mathematical model was uti- 
lized to calculate the necessary fluxes to allow all units 
to reach their acceptance limits at the same time. An 
appendage release test was performed: two solar 
arrays, two deployable reflectors and TVB1 reflector 
off load strut were released under simulated in flight 
conditions. 


129,938 
N91-15240/5/GAR 

(Order as N91-15212/4/GAR, PC a 
Spar Aerospace Ltd., Toronto (Ontario). 


Correlation of the Olympus Thermal Mode! Using 
IR Test Data. 
a Donato, P. Messidoro, and E. Choueiry. cSep 90, 


p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 185-191. 


The results of the thermal mathematical model corr 
lation of the Olympus spacecraft Thermal Model (TM 
are presented. This correlation was performed with 
data obtained during an Infrared (IR) thermal balance 
test and the results with a baseline Solar Simulation 
Test (SST). The major difference between the two 
tests was the way in which external heat fluxes were 
applied to the = The differences 
predicted and tures Compared fa- 
bag for both the I. the IR at SST. Both techniques have 
their strong points and disadvantages. However, in the 
many instances where K lo feesble to use the i 
method, significant cost and schedule savings are to 
be realized together with the additional fexibility to per- 
form special tests. 


129,939 
N91-15241/3/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 


Aeritalia S.p.A., Turin (Italy). 

Thermal-Vacuum Test of IRIS Grabber Mechanism. 
P. Pellegrino, and R. Bianco. cSep 90, 15p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 193-207. 


Two deployable arms, 

signed and manufactured to edie lateral stability = 
the perigee spinning stage of IRIS, which will be de- 
ployed from the Shuttle cargo bay. As far as the envi- 
ronment encountered by the is concerned, the 
thermal vacuum test was designed to qualify the 
mechanism design. Interesting aspects of the test in- 
cluding the functional verification of the mechanism, IR 
lamps utilization, use of strain gauges, are pointed out. 


129,940 
N91-15242/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Aeritalia S.p.A., Turin (Italy). 

Combined Thermal Vacuum/Thermal Balance Test 
on Tethered Satellite Flight Unit. 

M. Braghin, and G. Falletti. cSep 90, 14p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 209-222. 


A combined thermal vacuum/thermal balance test 
performed at a German environmental test facility on 
the tethered satellite is described. A protoflight test ap- 
proach was applied. Optimization in terms of test dura- 
tion regarding its effectiveness was attempted. The 
best method for the simulation of the Earth infrared/ 
albedo effect on the satellite was evaluated. A special 
adapter was designed and manufactured to hold the 
satellite inside the thermal chamber. All these peculiar- 
ities of the test are detailed. 


129,941 
N91-15245/4/GAR 

(Order as N91-15212/4/GAR, PC —_ 

) 

— Research Council of Canada, Ottawa (Ontar- 
io). 
Performance and Operational Capabilities of the 
Large European Acoustic Facility (LEA 
F. Slingerland, G. M. Elfstrom, and W. E. Sruen. 
cSep 90, 7; 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 241-247. 


LEAF is a 1677 cubic m reverberant chamber for the 
acoustic testing of satellites, recently installed at 
ESTEC. An extensive program of performance testing 
was just completed. Measured performance is com- 
pared with specifications and predictions in the areas 
of: nitrogen supply stability; sound field levels, uniform- 
ity and stability; chamber vibration; external disturb- 
ances during chamber operation. 


129,942 
N91-15247/0/GAR 
(Order as N91-15212/4/GAR, PC anne 


129,945 


SPACE TECHNOLOGY 


provide 
that exceed the limits of 
overview of recent 


satellite community and launcher authorities. 


129,944 
N91-15253/8/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 

Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 
Multi-Axis Vibration Simulation in Space Struc- 
tures: Experiments with DFS/STM. 
a Lachenmayr, W. Raasch, and W. Saad. cSep 90, 


Prarect BMFT-01-RS-8850 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 291-297. 


The hydraulic multiaxis test facility was upgraded with 
a state variable feedback system for the actuators, 
which results in good dynamic behavior up to 200 Hz. 
Experiments were performed with the structure model 
of the satellite DFS using transients derived from 


tion problems of the test facility. It was — that it is 

state of the art in the reproduction of typical space 
transients on a multiaxis vibration test facility. All steps 
necessary for the full a of this new test tech- 
niques are defined in de 


129,945 
N91-15260/3/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


General Hospital of Everett, WA. 
Evaluation of 


in Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 341-346. 
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The structural dynamics test coma for spa yt 5 
(1-5) Mepe eperee satellites included a low fre- 


quency m test whose purpose was 
to demonstrate Ariane launcher compatibility. The im- 
plementation of the test during Ariane 1 launcher de- 
velopment is described and seven —_— ears of test oper- 
ations ending when the last 1-5B spacecraft was 
launched on on Ariane 2 are summarized. The e: 
problems encountered in simulating the correct shoc! 
spectrum at the base of the satellite while achieving 
the proper loads at other locations are discu . The 
dev of test specifications is described and 
test results are compared with in flight response meas- 
urements from all 1 to 5 Ariane launches. The benefits 
and pitfalls of low a shock spectrum testing 
for spacecraft are discu: 


129,946 
N91-15261/1/GAR 
(Order as N91-15212/4/GAR, PC aur 


InIS Spin and S.p.A., Turin (Italy). . 
es' 
‘an Meteor and Deployment Te M. Modena. cSep 90, 


In ‘Esa, International Symposium on Environmental 
Testing for ice Programmes: Test Facilities and 
Methods p 347-358. 


An attempt to simulate zero gravity effects in some 

icular tests is presented. The Italian research inter- 
im stage (IRIS) system characteristics and program, 
the test philosoph ay the set up, and the instrumenta- 
tion, are presented. Details on elaboration and evalua- 
tion criteria are included together with a presentation 
of test results. Judgement and final conclusions of 
these types of test, along with the relevant problems 
and possible improvements, are provided. A VHS 
system movie is provided as integrating documenta- 
tion, in which a general overview of overall test activi- 
ties is presented with an English commentary. 


129,947 
N91-15262/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


Commissariat a |’ Energie Atomique, Le Barp (France). 
CESTA — ie Facility. 

— of Ce to Test “. a 
R. Y Martin, and C. Pascal. cSep 90, 4; 
In ocin English Summary. In Esa, International 
Symposium on Environmental Testing for Space Pro- 
grammes: Test Facilities and Methods p 359-362. 


Due to its technical performances and capacity, the 
centri facility described remains the best adapted 
testing facility in Europe for static acceleration simula- 
tion for satellites or satellite elements during the pro- 
pulsion phase. The facility makes it possible to create 
a field of uniform constraints highlighting possible 
structural failures that may arise. The model to 
tested is placed at the end of a 10 m radius arm end 

ed to the requested static acceleration. For 
space activities, the accelerations never go over 25 
but the centrifuge facility can take 2 T up to 100 g. 
computer controlled measurement unit enables the 
acquisition of physical parameters (strain gage. shift, 
etc.), with a capacity of 200 chanels. The facility can 
test components under combined environments: cli- 
matic, vibration, and static acceleration. 


129,948 
N91-15273/6/GAR 

(Order as N91-15212/4/GAR, PC — 

) 

Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn —r F.R.). A Equipped with Neate’ 
Levelling o' oe quip) w leatpipes 
During ulation Tests. 
J. Frank. cSep 90, 4p 


In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facil:es and 
Methods p 429-432. 


Spacecraft equipped with heatpipes must be stabilized 
in their horizontal position during space simulation 
tests. The motion simulator’s levelling device of the 
space simulation facility is described. Acquired experi- 
ences with the used levelling sensors and the meas- 
ured — from horizontality of four tests are pre- 
sented. 


129,949 
N91-15284/3/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 
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Centre National d’Etudes Spatiales, 
(France) 


Satellite Qualification Tests for Electrostatic Dis- 


rges. 
J. Catani. cSep 90, 4 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 507-510. 


Satellite resistance to charging phenomena in geosta- 
tionary orbits (between plasmasphere and magneto- 
pause where there are intense fluxes or medium 
energy electrons) was addressed. The environment 
was reproduced in the laboratory by electron accela- 
tors applied to the satellite components so as to cause 
electrostatic discharge. Electric and electromagnetic 
measurements made during the discharges are used 
to define susceptibility tests to be applied to satellites 
or their electronic equipment. 


Toulouse 


129,950 
N91-15286/8/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 


A03) 
British es Nagle PLC, Stevenage Gon. 
RF Anechoic Load Assembly for Use During 
Spacecraft Solar Simulation Testing. 
P. Hinchley. cSep 90, 7, 
In. Esa, raematonel Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 521-527. 


With any multicarrier communications spacecraft it is 
important, once the connection of the high power RF 
interfaces have been made during the assembly and 
integration phase, that those interfaces are not dis- 
turbed if the RF integrity is to be maintained. However, 
an integral and important component of the protoflight 
and flight acceptance environmental test phases of a 
communications yee is the on station Solar 
Simulation Test (SST). During this test the communica- 
tions’ performance parameters are required to be 
checked over the in orbit operational temperature 
range. To enable the on station SST to be conducted 
without demating the high power interfaces and thus 
allowing the transmit antenna arrays to develop the full 
—— Effective Isotropic Radiated Power (EIRP), 

F energy has to be absorbed. The design, devel- 
opment and subsequent use of the RF anechoic load 
used during the SST on the IMARSAT-2 program are 
described. 


129,951 
N91-15295/9/GAR PC A03/MF A01 
a Technology Associates, Inc., McKee City, 


pe Mobile Satellite Service (AMSS) Ca- 
pacity Analysis and Protocol Performance Simula- 
tion Plan 


T. Dehel. Oct 90, 16p DOT/FAA/CT-TN90/35 
Contract DTFA03-89-C-00023 


This plan describes the simulation and analysis which 
will be performed on the Aeronautical Mobile Satellite 
Service (AMSS) communication system. Two system 
aspects which are examined in this effort are AMSS 
capacity and message transit delay. The capacity re- 
sults are generated by software written as a part of this 
effort; the message transit delay results are generated 
by a simulation program called ADSSIM written by 
Boeing and provided to the Federal Aviation Adminis- 
tration (FAA). The analysis of the results will include a 
comparison to project system requirements. 


129,952 

N91-15298/3/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Satellite Situation Report, Volume 30, No. 4. 

31 Dec 90, 241p NAS 1.15:103400, NASA-TM- 
103400 


Space objects are listed as well as those which de- 
cayed during this reporting period. Data provided in- 
clude international designation and catalog number, 
nation of source, launch date, inclination, apogee, and 
perigee. Transmitting freq frequencies for satellites being 
monitored by NASA's space flight tracking and data 
network are given. 


129,953 
N91-15300/7/GAR PC A05/MF A01 
Astro Aerospace Corp., Carpinteria, CA. 


Concepts and —— for Precision Segmented 
Reflector and Feed Support Structures. 

Final Report. 

R. K. Miller, M. W. Thomson, and J. M. Hedgepeth. 
Dec 90, 90p NAS 1.26:182064, AAC-TN-1157, 
NASA-CR-182064 

Contract NAS1-18567 


Several issues surrounding the design of a large (20- 
meter diameter) Precision mented Reflector are in- 
vestigated. The concerns include development of a re- 
flector support truss geometry that will permit deploy- 
ment into the required doubly-curved shape without 
significant member strains. For deployable and erecta- 
ble reflector support trusses, the reduction of structur- 
al redundancy was analyzed to achieve reduced 
weight and complexity for the designs. The stiffness 
and accuracy of such reduced member trusses, how- 
ever, were found to be affected to a pw tea that is - 
expected. The Precision Segmented Re’ 

were developed with performance requirements ot 
represent the Reflector application. A novel deploya- 
ble sunshade concept was developed, and a detailed 
parametric study of various feed support structural 
concepts was performed. The results of the detailed 
study reveal what may be the most desirable feed sup- 
port structure geometry for Precision Segmented Re- 
flector/Large Deployable Reflector applications. 


General 


129,954 

AD-A229 725/7/GAR PC A07/MF A01 

Aerojet TechSystems Co., Sacramento, CA. 

Advanced Cooling Technolog Development Pro- 

teen (ACTD). Tests Results Ton AEDC Track G 
ests of Aerojet TCNTs Using Propylene Glycol 

Analysis Report. (Final). 

Analysis rept. Aug 81-Mar 8: 

AE. teat and Y. Taki. Mar 83, 131p Rept no. 

ATC-321 

Contract £04704-80-C-0022 


Two transpiration cooled nosetips using propylene 
glycol as the coolant were fabricated by Aerojet and 
tested in the Arnold Engineering Development Center 
(AEDC) Track G Facility. The nosetips, S/N G-10CT 
and G-11CT, used 347 stainless steel platelets and 
were hemispherical configurations, with nose radii of 
0.65 inches and a 17 deg. conical base half angle. 
Thermal and recession test results are presented and 
the temperature data are compared to computer code 
temperature predictions. (TTL) 


129,955 
N91-15180/3/GAR PC A04/MF A01 
Boeing Aerospace Co., Seattle, WA. 

Integrated Control-Structure Design. 

Final Report. 

K. S. Hunziker, R. H. Kraft, and J. A. Bossi. 15 Jan 
91, 65p NAS 1.26:182020, NASA-CR-182020 
Contract NAS1-18762 


A new approach for the design and control of flexible 
space structures is described. The approach inte- 
grates the structure and controller design processes 
thereby providing extra opportunities for avoiding 
some of the disastrous effects of control-structures 
interaction and for discovering new, unexpected ave- 
nues of future structural design. A control formulation 
based on Boyd’s implementation of Youla parameteri- 
zation is employed. Control design parameters are 
coupled with structural design variables to produce a 
set of integrated-design variables which are selected 
through optimization-based methodology. A perform- 
ance index reflecting spacecraft mission goals and 
constraints is formulated and optimized with respect to 
the integrated design variables. Initial studies have 
been concerned with achieving mission requirements 
with a lighter, more flexible space structure. Details of 
the formulation of the integrated-design approach are 
presented and results are given from a study involving 
integrated redesign of a flexible geostationary plat- 
orm. 


129,956 

N91-15209/0/GAR PC A04/MF A01 
Royal rays gt Council for Scientific and Industrial 
Research, Oslo. Space Activity Div. 





porte | hme Gecotein skeen 
Space Centre and Space Related 


4 R. Holtet. 1990, 51p NSC-REPT-90-4, ISBN-82- 
7542-005- 


A presentation of Norwegian space industry, the Nor- 
wegian space center and general information on 
space activities in Norw: cso | is given. Industries active in 
space and space related work are presented as well 
as research centers and institutes with strong industri- 
al connection. The aim is to give an outline of the in- 
dustrial competence in Norway related to space, and 
the experience and references of the different firms. 


129,957 

N91-15212/4/GAR PC A23/MF A03 
European Space Agency, Paris (France). 
International Sympesem on Environmental Test- 
ing for Space Programmes: Test Facilities and 


T. D. Guyennne, and r= J. Hunt. cSep 90, 535p ESA- 
SP-304, ISBN-92-9092-058-0 

In English and French Symposium Held in Noordwijk, 
Netherlands, 26-29 Jun. 1990; Sponsored by Esa. 


No abstract available. 


129,958 
N91-15271/0/GAR 

(Order as N91-15212/4/GAR, PC —_— 

A03) 

Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 
Residual Gas Analysis and Leak Rate Measure- 
ments During Thermal Vacuum Tests. 
H. E. Nuss, and C. Wuersching. cSep 90, 7p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 413-419. 


During thermal vacuum tests for the spacecraft mass 
spectrometer, measurements were performed to iden- 
tify cleanliness conditions in the test facility in addition 
to other measuring methods. By comparison of the re- 
sults of facility dry runs and thermal vacuum and space 
simulation tests, the outgassing rate of the test article 
can be estimated. The hydrocarbon partial pressures 
are presented as a function of thermal shroud temper- 
ature and thermal vacuum 8 pac time. Typical re- 
sults of the hydrocarbon partial pressures in the atomic 
mass unit range 13 to Ste are are b 5 percent of the total 
pressure for thermal shroud temperatures of T sub sh 
= 100K and 4 percent for t sub sh = 300K. 


129,959 
N91-15272/8/GAR 
(Order as N91-15212/4/GAR, PC —— 
03) 


Intespace, Toulouse (France). 

— Simulated Fluxes Spectral Analysis Automa- 
tion. 

R. Honiat. cSep 90, 8p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 421-428. 


The replacement of the solar simulated fluxes spectral 
analysis system was addressed. General , rye t 
tions are given and the system is described. The opti- 
cal path of the monochromators is based on the 
Czerny-Turner configuration. The measurement is de- 
scribed, detailing the standard irradiance lamp data, 
calibration, analysis of the unknown source, data re- 
duction and results editing. Validation of the method is 
described. With the new system, installation requires 
only 2 or 3 hours and data reduction needs only half an 
hour. 


129,960 
N91-15275/1/GAR 
(Order as N91-15212/4/GAR, PC —_ os) 


Microtecnica, Turin (Italy). 
Microgravity Tests on Spacelab Water and Freon 


Pumps. 

R. Orlando, M. Delfino, L. Tallone, and G. Pregno. 
cSep 90, 6p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 443-448. 


The requirement of low induced vibration, also referred 
to as the microgravity requirement, appears in all the 
current European space programs. But a certain con- 


fusion still affects its definition at equipment level and, 
on the other side, a common agreed standard for its 
verification is not established yet. The objective of this 
study is to describe the procedure for the measure- 
ment of the vibration transmitted by a generic item to 
its interface, the test set up and instrumentation pro- 
posed for the verification of the requirement for the Co- 
lumbus and Hermes programs. 


129,961 


N91-15277/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF 
A03) 


Internationale Atomreaktorbau G.m.b.H., Bensberg 
(Germany, F.R.). 

Deep Drop Shaft North-Rhine Westphalia (Germa- 
- ing A Possible New Microgravity Research 


J. Gilles. cSep 90, 5p 

In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 451-455. 


The results of a feasibility study for a microgravity re- 
search facility, completed in 1989, are described and 
the advantages in building and operating such a facility 
in the Ruhr district are discussed. It is stressed that the 
need for technological rather than scientific payload 
qualification will arise. The deep drop shaft will offer 
large hardware to be subjected to 10 seconds of mi- 
crogravity on a very short turn around basis. 


129,962 


N91-15292/6/GAR 

(Order as N91-15212/4/GAR, PC A23/MF 

A03) 

Oxford Univ. (England). 
Test and Calibration of the Along Track Scanning 
Radiometer (ATSR). 
S. Armitage, D. Corney, G. Mason, W. H. Taylor, and 
R. E. J. Watkins. cSep 90, 6p 
In Esa, International Symposium on Environmental 
Testing for Space Programmes: Test Facilities and 
Methods p 559-564. 


The Along Track Scanning Radiometer (ATSR) is a 
satellite borne, multichannel, imaging radiometer de- 
signed to measure sea surface temperature to an ab- 
solute accuracy of better than 0.5 K over a 50 km by 50 
km square in up to 80 percent cloud cover. Aspects of 
the prelaunch test and calibration of the ATSR are de- 
scribed with particular emphasis on the design of the 
thermal vacuum chamber and the test equipment. The 
instrument was subjected to a wide range of tests, cov- 
ering field of view determination, radiometric calibra- 
tion, thermal vacuum testing (temperature cycling), 
thermal balance testing (thermal mathematical model 
validation), and full instrument check out. A full cali- 
brated flight model was delivered to the ESA in Sep- 
tember 1989 for integration into the ERS-1 satellite, 
which is due to be launched in 1991. The facility is cur- 
rently being upgraded for the test and calibration of a 
follow on instrument. 


129,963 


N91-15691/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Exobiology on Mars. 

D. L. Devincenzi, J. R. Marshall, and D. Andersen. 
Dec 90, 35p NAS 1.55:10055, A-90320, NASA-CP- 
10055 

Proceedings Held at Moffett Field, CA, 27-28 Feb. 
1989. 


Descriptions of several instrument concepts that were 
generated during a workshop entitled, Exobiology In- 
strument Concepts for a Soviet Mars 94/94 Mission, 
held at NASA Ames Research Center in 1989 are pre- 
sented. The objective was to define and describe in- 
strument concepts for exobiology and related science 
that would be compatible with the mission types under 
discussion for the 1994 and 1996 Soviet Mars mis- 
sions. Experiments that use existing technology were 
emphasized. The concepts discussed could also be 
used on U.S. missions that follow Mars Observer. 


129,966 
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129,964 

AD-A229 303/3/GAR PC A99/MF A04 
Federal Aviation Administration, Washington, DC. 
Airport Activity Statistics of Route Air 
Carriers: Calendar Year 1989. 

1989, 670p 


This edition presents the volume of revenue passen- 
gen, Nae, express, and mail traffic handled by the 
weed ty Hace linen dade: Ger in ieee 
serv these airlines during months ending 
December 31, 1989. In addition, a i i 


capacity 
pounds. Data for charter only, commuter, intra-state, 
and foreign-flag air carriers are not included in this 
publication. (SD 


129,965 

AD-A229 329/8/GAR = A03/MF A01 
Airspace Technology ba ws Irvine, C. 

Aim var orenping an ATALARS 


Final technical rept. 
D. B. i , and T. M. Katanik. 31 Dec 89, 39p 
Contract F19628-89-C-080 


This report up ot the results of a study conduct- 


lecovery 
System (ATALARS). The basis for the ATALARS con- 
cept was derived from the system presented in ESD- 
TR-86-259, and from the system configuration de- 
scribed in bay Final Report by Airspace Technology 
Corp. under SBIR Contract F19628-87-C-0195. Le 
report reviews the basic ATALARS system concep’ 
and the technologies applicable to a full capabilty 
system configuration. The full up system configuration 
was evaluated to determine which elements, consid- 
ered critical to the basic ATALARS system concept, 
could be implemented in a proof of concept (POC) 
ae Based on the study, it was determined that the 
POC model should address: (1) the onations (GE). 
a (PD) and (2) Network Control Functions F). 
he study describes Gre Lasic teanpes of tre PD ant 
NCE to be cane into the POC model and pre- 
liminary definition of the system configuration. Key- 
words: Air traffic control system, Communication and 
radio systems, Data links. (rwj) 


129,966 

AD-A229 344/7/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
teen MS. Geotechnical Lab. 

Literature Review on Geotextiles to Improve Pave- 
ments for General Aviation Airports. 

Final rept. 

D. W. White. Oct 90, 5 

Contract DTFA01 3$-2-62029 


This report covers a literature search and review to 
obtain information on geotextile applications related to 
pavement construction. icable information from 
this study, if sufficient, would then be used to prepare 
guidelines on design application, material specifica- 
tions, performance criteria, and construction proce- 
dures for improving subgrade support with geotextiles 
in general aviation airport pavements. The study re- 
vealed that there are numerous design procedures 
available for using geotexiles in aggregate surfaced 
payments and flexible pavement road construction. 
However, there is no generally accepted procedure for 
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either type construction. The state-of-the-art has not 
advanced to the point where design procedures for 
using TF gee in paved airport construction are 
avail Keywords: Geotextile, Pavement, Separa- 
us Runways, Airports, Reinforcement, Subgrade. 


129,967 
AD-A229 345/4/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
— cae Airmen Statistics: Calendar Year 1989. 

, 34p 


The U.S. Civil Airmen Statistics is an annual study pub- 
lished to meet the demands of FAA, other government 
— and industry for more detailed airmen statis- 
tics than those published in other FAA reports. Statis- 
tics pertaining to airmen, both pilot and nonpilot, were 
obtained from the official airmen certification records 
maintained at the FAA Aeronautical Center, Oklahoma 
City, Oklahoma. An active Airmen is one who hold both 
an airmen certificate and a valid medical certificate. 
Airmen who must have a valid medical to exercise the 
privilages of their certificate are all airplane pilots, 
glider, flight navigators, and lighter-than-air pilots are 
not required to have a medical examination but the 
numbers represent only those who had a valid medical 
certificate. Mechanics, Parachute riggers, ground in- 
structors, and dispatchers certificates represent all 
certificates on record at the Aeronautical Center. Key- 
words: Tables(data). (KR) 


129,968 

AD-A229 446/0/GAR en A05/MF A01 
Airspace Technology Corp., Irvine, C. 

Advanced Air Traffic Control Senies (AATCS). 
Phase 1. Small Business Innovative Research. 

Final rept. 

D. B. Whitney, and T. M. Katanik. 31 Dec 87, 83p 
Contract F19628-87-C-0195 


This report documents the results of a study conduct- 
ed for the purpose of developing a system concept for 
the control of air traffic in the post 1995 time frame. 
The concept has been formulated for a system which 
would be cable of controlling air traffic over a wide 
goog eographical area including multiple terminal airbases. 

he system will be tactical, highly mobile and will incor- 
porate a high degree of survivability. The concept uti- 
lizes a data link technique for aircraft position location 
rather than conventional radar detection and tracking. 
This report develops the system concept through a 
preliminary functional —_ to a level where specific 
subsystem elements may be identified or defined. As 
described herein, the Advanced Air Traffic Control 
System (AATCS) concept is one approach toward pro- 
viding the operational capabilities defined for the auto- 
mated Tactical Launch and Recovery System (ATA- 
LARS) presented in ESD-TR-86-259. The AATCS 
system is based on ATALARS but with some differ- 
ences in the operational principles. Keywords: Auto- 
mated tactical aircraft launch and recovery system, 
ATC, Air traffic control, Concept, Architecture, Air- 
space management, Battle management. 


129,969 

AD-A229 606/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Automated Flight Strip Management System Func- 
tional Description. 

Project rept. 

S. D. —* 19 Nov 90, 48p ATC-174, FAA- 
ARD-90/2 

Contract DTFAO! -89-Z-02039 


The purpose of this document is to provide a functional 
description of the Automated Strip Management 
System (ASMS). ASMS is designed to be an improve- 
ment over the current manual system of paper flight 
data strips, plastic holders, metal racks and felt-tip 
markers now employed in the Tower Cabs and TRA- 
CONS at major airports. The objectives for ASMS in- 
clude improved coordination between controllers, a re- 
duction of controller workload, and the automation of 
most manual record keeping procedures. ASMS will 
provide position-specific infurmation to the controller 
when he or she needs it in a manner that displays the 
data in the most useable form for the controller to ac- 
complish his or her job. ASMS will provide a better 
interface with controllers for data entry and transfer 
than exists with the present manual system, reducing 
the chance for errors and increasing productivity. Addi- 
tionally, ASMS is intended to provide the Traffic Man- 
agement Unit (TMU) in the Air Route Traffic Control 
Center (ARTCC) real time ground information suitable 
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for traffic management, reducing or eliminating the re- 
quirement for voice communications. In addition to the 
objective listed above, the implementation ASMS at 
Logan Tower will remedy a deficiency in the existing 
system for passing Flight Progress Strip data for de- 
parting aircraft from the Tower Cab to the TRACON 
located in an adjacent building. (kr) 


129,970 
AD-A229 686/1/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 
Using Simulation to Evaluate the Safety of Pro- 
ae ATC Operations and Procedures. 

echnical note. 
L. E. Paul. Oct 90, 27p Rept no. DOT/FAA/CT- 
TN90/22 


This report addresses some of the issues that arise 
when simulation is used to evaluate capacity-enhanc- 
ing air traffic control (ATC) system changes that may 
also affect aviation safety. It examines the limitations 
of different approaches to the measurement and pre- 
diction of safety. A safety standard standard is pro- 
posed that is not based on meeting a predetermined or 
absolute criterion, but on the ability to demonstrate 
that the modified system is as safe as the present one 
-- assuming the present system is considered safe. If 
the intent of change is to improve system safety rather 
than to increase capacity, this approach would require 
showing significantly safer operations vis-a-vis the 
— standard and, perhaps, no loss of capacity. 

is approach is based on the concept of ATC simula- 
tion as a controlled experiment. It provides a defense 
against having results contaminated by a lack of com- 
plete realism in the simulation, by a paucity of hard 
data on the occurrence of system errors, and the by 
the difficulty of setting a standard for an acceptable 
probability of serious events. (KR) 


129,9 

DE 1006100/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Justification for using scale models for impact re- 

— evaluation of the SST Transportation 
y’ 

R. E. Berry. Dec 90, 20p SAND-90-2337 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The validity of scale model impact evaluation of the 
SST Transportation System is acceptable based on Di- 
mensional Analysis (Buckingham Pi Theorem) and the 
work of numerous programs that have evaluated the 
agreement among dimensional analysis, several differ- 
ent reduced-size models and full-scale impact test 
data. Excellent accuracy has been demonstrated be- 
tween scale models and full-scale impact data when 
collected in conformance with the Buckingham Pi The- 
orem. 20 refs., 4 figs. 


129,972 
N91-15141/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Report of the — on Aviation Safety/Auto- 
mation Program. 
pL oa Oct 90, 45p NAS 1.55:10054, NASA- 

1 
Workshop Held in Virginia Beach, VA, 10 Oct. 1989. 


As part of NASA’s responsibility to encourage and fa- 
cilitate active exchange of information and ideas 
among members of the aviation community, an Avia- 
tion Safety/Automation workshop was organized and 
sponsored by the Flight Management Division of 
NASA Langley Research Center. The one-day work- 
shop was held on October 10, 1989, at the Sheraton 
Beach Inn and Conference Center in Virginia Beach, 
Virginia. Participants were invited from industry, gov- 
ernment, and universities to discuss critical questions 
and issues concerning the rapid introduction and utili- 
zation of advanced computer-based technology into 
the flight deck and air traffic controller workstation en- 
vironments. The workshop was attended by approxi- 
mately 30 discipline experts, automation and human 
factors researchers, and research and development 
managers. The goal of the workshop was to address 
major issues identified by the NASA Aviation Safety/ 
Automation Program. Here, the results of the work- 
shop are documented. The ideas, thoughts, and con- 
cepts were developed by the workshop participants. 
The findings, however, have been synthesized into a 
final report primarily by the NASA researchers. 


129,973 


N91-15189/4/GAR PC A04/MF A01 


Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 
Effects of Runway Anti-icing Chemicals on Trac- 


tion. 
R. Marinelli Nov 90, 68p DOT/FAA/CT-TN90/53 


This study was conducted to determine the effects of 
runway anti-icing chemicals on traction. Chemicals 
were applied to cold runway surfaces, and water was 
added in increments to simulate freezing rain. Friction 
coefficients were measured throughout with a Saab 
Friction Tester. The results of the study show that 
pavements in otherwise = condition will not experi- 
ence an unsafe drop in friction levels when anti-icing 
chemicals are applied at the manufacturers’ recom- 
mended rates, but that pavements with poor microtex- 
ture may become slippery. 


129,974 
N91-15738/8/GAR 

(Order as N91-15715/6/GAR, PC A17/MF 

A03) 
European Organization for the Safety of Air Naviga- 
tion, Brussels . Engineering Directorate. 
——— of a Realistic Airline/Aircrew/Aircraft 
Component in ATC Simulations. 

A. Benoit, and S. Swierstra. cAug 90, 10p 
In AGARD, Computer Aided System Seales and Simu- 
lation 10 p. 


Present trends indicate that air traffic density will 
double over the next few years. The level of automa- 
tion achieved in the aircraft itself allows a flight to be 
programmed and then conducted with little or no sub- 
sequent human intervention. In contrast, at the execu- 
tive level, the air traffic authorities handle each flight as 
a succession of individual short segments and are not 
in a position to take much account of aircraft capabili- 
ties. The work done by EUROCONTROL is described 
with a view to integrating airline requirements, crew re- 
actions, and aircraft capabilities in simulations aimed 
at assessing future air traffic handling procedures. 
Such procedures involve the 4-D guidance of aircraft 
which may possess the entire range of 2-D, 3-D, and 4- 
D Age cme capabilities. Emphasis is placed on spe- 
cific aspects such as (1) assessment of future 4-D 
ground/air guidance procedures under realistic condi- 
tions, and (2) assessment of the overall air traffic con- 
trol loop. The solutions proposed in the two areas were 
tested and were presented to controllers, pilots, and 
pseudopilots. 


129,975 
N91-15928/5/GAR 
Wichita State Univ., KS. 
International Aircraft Operator 
System, Phase 2. 

Program Plan. 

J. J. Hutchinson, and B. K. Smith. Dec 90, 14p 
NIAR-90-31, DOT/FAA/CT-90 

Contract DTFA03-89-C-00057 


PC A03/MF A01 


Information 


This program plan outlines the development of an 
International Aircraft Operator Information System as 
described in the Master Requirements and Implemen- 
tation Plan. The program plan outlines the process of 
data development, prototype development, prototype 
testing, prototype operation, and system operation. 
This information system will assist the Federal Aviation 
Administration with the distribution of aircraft safety in- 
formation to aircraft operators, and others, in a cost 
effective manner using an automated, menu driven 
system. 


Metropolitan Rail Transportation 


129,976 


PB91-153114/GAR PC A04/MF A01 
Metropolitan Atlanta Rapid Transit Authority, GA. 
Atiantic Regional Commission Rail Car Cost Con- 
tainment Stud y 

Nov 90, 56p UMTA-GA-08-7002-90-1 

Contract UMTA-GA-08-7002 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. 





Metropolitan Atlanta Rapid Transit Authority 
(MARTA) is one of four agencies participating in the 
ail Car Cost Containment Program sponsored by the 
Urban Mass Transportation Administration. MARTA’s 
objective in — the cost containment study 
= to: an consider elimination of any high 
functions from its rail specifications; 
eae feasible alternatives for essential functions 
and then obtain industry view about the cost impacts; 
Quai the cost savings; and Produce a final project 
report. study showed, based on information gath- 
ered during interviews with car builders, subsystem 
suppliers, and other Transit Authorities, some ways to 
contain the costs of rail cars and how to reduce the 
manufacturers’ uncertainty and risk. 


Railroad Transportation 


129,977 

PB91-153122/GAR PC A08/MF A01 

Massachusetts Bay Hresseartation Authority, Boston. 

Causes of Wheel Flange Wear and Derailments on 

MBTA Orange and Blue Lines. 

Final rept. 

G. A. Leighton, J. A. Elkins, and J. N. Sisson. Dec 

89, 173p UMTA-MA-06-0167-89-1 

Contract UMTA-MA-06-0167 

~ ‘ed in cooperation with Association of American 
ailroads, Washington, DC., and Teledyne Engineer- 
ing Services, Waltham, MA Sponsored by Urban Mass 

Tianapenenon Administration, Washington, DC. 


The report documents a study of the causes of wheel 
flange wear and derailment on the Massachusetts Bay 
Transportation Authority (MBTA) Orange and Blue 
Rapid Transit Lines. The study included both full-scale 
testing using instrumented wheels on the track in 
question and a computer model of wheel/rail curve 
performance. Both experimental and predicted data 
are presented. Parameters affecting wheel wear con- 
sidered in the study include: longitudinal suspension 
stiffness, wheel profile, and track curvature. Two 
wheel profiles, 1:20 and 1:40 were used in the test 
track curvature of the four test curves, which varied 
from 1.3 to 9.3 degrees. The computer model included 
lower primary suspension stiffness and worn wheel 
profile. The study recommends that MBTA should con- 
sider changing its standard wheel profile from 1:40 toa 
worn wheel profile, such as AAR 1. Additional benefits 
in curving performance could be obtained from a sig- 
nificant reduction in the longitudinal stiffness of the pri- 
mary suspension chevron. 


Road Transportation 


129,978 

PB91-153502/GAR PC A06/MF A01 

Dynamic Research, inc., Torrance, CA. 

Rollover, Braking, and Dynamic Stability-Modified 
msion Vehicles. Final Report. Volume 1. 

Technical Report. 

Rept. for Aug 88-Jun 90. 

B. K. Kebschull, D. H. Weir, and J. W. Zeliner. Aug 

90, 115p DRI-TR-90- 3-11 at. DOT-HS-807 662 

Contract DTNH22-88-C-07014 

See also PB91-153510. Sponsored by National High- 

way Traffic Safety Administration, Washington, DC. 


A study was performed to investigate the dynamic re- 
sponse properties of modified suspension pickup 
trucks and utility vehicles in particular open loop steer- 
ing and braking maneuvers. Three example vehicles 
bea tested, a 1985 Toyota pickup, a 1986 Chevrolet 

kup, and a 1986 Chevrolet S-10 Blazer; in both 
thei oir OF configurations and with extensive suspension, 
chassis, and tire modifications using aftermarket com- 
ponents. These modifications tended to increase the 
cg height, widen the track, decrease brakin ng gain, in- 
crease suspension compliance, and possibly lead to 
greater loads on suspension components. Outriggers 
were used to prevent rollover, and an automatic vehi- 
cle controller was used to input large, repeatable and 
rapid open loop maneuvers. Each vehicle configura- 
tion was tested in 5 maneuvers, including straight line 
braking, trapezoidal steering, braking in a turn, steady 
state turning, and sinusoidal steering. Full scale test 
results are presented to show the effect of vehicle 


modifications on sublimit and limit performance in 
these maneuvers. 


129,979 
PB91-153510/GAR PC A10/MF A02 


Dynamic Research, Inc., Torrance, CA. 
5 and Dynamic Stability-Modified 
Final Report. Volume 2. Ap- 


Rollover, Braki 
Suspension Veh 


ices A-D. 
ept. for Aug 88-Jun 90. 
B. K. Kebschull, D. H. Weir, and J. W. Zeliner. Aug 
90, 213p DRI-TR-90-3-11-VOL-2, DOT-HS-807 663 
Contract DTNH22-88-C-07014 
See also PB91-153502. Sponsored by National High- 
way Traffic Safety Administration, Washington, DC. 


A study was performed to investigate the dynamic re- 
sponse properties of modified suspension pickup 
trucks and utility vehicles in particular open loop steer- 
ing and braking maneuvers. Three example vehicles 
were tested, a 1985 Toyota pickup, a 1986 Chevrolet 
K-20 pickup, and a 1986 Chevrolet S-10 Blazer; in both 
their OE configurations and with extensive suspension, 
chassis, and tire modifications using aftermarket com- 
ponents. These modifications tended to increase the 
cg height, widen the track, decrease braking gain, in- 
crease suspension compliance, and possibly lead to 
greater loads on suspension components. i 
were used to prevent rollover, and an automatic vehi- 
cle controller was used to input large, repeatable and 
rapid open loop maneuvers. Each vehicle configura- 
tion was tested in 5 maneuvers, including straight line 
braking, trapezoidal steering, braking in a turn, steady 
State turning, and sinusoidal steering. Full scale test 
results are presented to show the effect of vehicle 
modifications on sublimit and limit performance in 
these maneuvers. 


129,980 

PBS1-157156/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

pe Approach to Vision and Control for Road Fol- 
lowing. 

D. Raviv, and M. Herman. Jan 91, 46p NISTIR-4476 
Prepared in cooperation with Florida Atlantic Univ., 
Boca Raton. 


The paper deals with a new quantitative, vision-based 
approach to road following. It is based on the theoreti- 
cal framework of the recently developed optical flow- 
based visual field theory. By building on this theory, the 
authors suggest that motion commands can be gener- 
ated directly from a visual feature, or cue, consisting of 
the projection into the image of the tangent point to the 
edge of the road, along with the optical flow of this 
point. Using this cue, ti st several different 
vision-based control approaches. There are several 
advantages to using this visual cue: it is extracted di- 
rectly from the image, i.e., there is no need to recon- 
struct the scene; for many road following situations 
this is the only necessary visual cue; only the horizon- 
tal component of the optical flow of the tangent point 
needs to be extracted; it has a scientific basis, i.e., the 
described techniques are not ad-hoc; and the related 
computations are relatively simple and thus suitable 
for real-time applications. For each control approach, 
they derive the value of the related steering com- 
mands. 


129,981 

PBS1-160192/GAR PC A03/MF A014 
Statens Vaeg- och Trafikinstitut, Linkoeping (Sweden). 
Heldragen Kantlinje pa Motortrafikied (Continuous 
Edgeline on Major Road). 

S. O. Lundkvist, G. Helmers, B. Nilsson, U. Ytterbom, 
and L. Runersjoe. 1990, 36p VTI/MEDDELANDE- 
644 


Text in Swedish; summary in English. 


A new section has been added to a major road which 
means that the road is now marked with two 5.5 m 
wide lanes and 1 m wide shoulders. The lanes and 
shoulders are separated by a continuous edgeline 30 
cm wide. The new section was tested with respect to 
the lateral position of vehicles, distribution of lateral 
position and speed. Road user attitudes and behavior 
were also studied. The results show that the lateral po- 
sition was changed in such a way that after remarking 
of the road, oncoming vehicles were separated by a 
larger lateral distance, a fact which is expected to 
pos mil the risk of head-on accidents. The lateral posi- 
tion is more evenly distributed on the roadway, which 
should reduce the risk of the formation of longitudinal 
tuts. Furthermore, the speed of vehicles has in- 


129,984 


PC A10/MF A02 
National Highway Traffic Safety Administration, East 
Prats OH. Vehicle Research and Test Center. 
Evaluation of the BioSid 7 MDB-to-Car Side 
an Test of a 26 deg Crabbed Moving Deforma- 
pry Aa 1987 Ford Taurus 4-Door Sedan 
at 33.5 M 
Final —. 
N. A. El-Habash. Jun 90, 220p DOT-HS-807 661, 
REPT-900514 
See also PB90-159948. 


The test report documents a crash test to evaluate the 
i lormable 


a moving deformable barrier, crabbed to 26 deg, at 
33.5 mph. The test was a simulation of a 90 inter- 
section collision with the striking vehicle travelling 30 
mph and the struck vehicle tr: ing at 15 mph. Occu- 
pant responses of two side impact dummies were 
measured. One dummy was located in the driver’s 
designated seating position and one was located in the 
left rear seating position. The test date was May 14, 
1990 and the ambient temperature was 70F. 


129,983 

PB91-160978/GAR PC A07/MF A01 
Carter-Goble Associates, Inc., Columbia, SC. 
Private Sector lorkshop Manual for 
Rural and Small Urban Public Transportation Pro- 
viders. Workshop Manual. 

Nov 88, 135p DOT-T-90-16 

Sponsored by Department of Transportation, Wash- 
ington, DC. Tech Sharing Program, International 
Taxicab Association, Rockville, MD., and National As- 
ram for Transporation Alternatives, Washington, 


The report describes how to develop private sector 
transit contracts at the local level. It focuses on the 
experiences of rural transit operators re have suc- 
cessfully entered into contractual servic 


ment for a workshop on Fara ge 
first section explores the benefits of contracting to the 
public and private sectors, planning for contracted 
services, how to develop the contract document itself, 
and how to monitor the service, maintenance, and fi- 
nancial aspects of a contract for transit service or sup- 
port activities. The second section of the manual con- 
tains actual examples of procurement documents, no- 
tices, and procedures we use by the transit manager. 
The document should be of special value to managers 
of rural or suburban transit systems. 


129,984 

PB91-761364/GAR PC A0S/MF A01 
Science Applications es McLean, VA. 

Risk Assessment of Indoor Retueling a and Servic- 

ing of CNG-Fueled Mass Transit Buses. Phase 2. 

po Report. Volume 1, December 1988-November 


D. M. Friedman, and D. Farkondehpay. Aug 90, 96p 
GRI-90/0191.1 

Contract GRI-5087-254-1621 

See also Volume 2, PB91-161372. Sponsored by Gas 
Research Inst., Chicago, IL. 

Also available in set of 2 reports PC E99/MF E99, 
PB91-161356. 


A probabilistic risk assessment (PRA) was conducted 
to estimate the risk of accidental ignition (and conse- 
quent fire/explosion) from indoor refueling and servic- 
ing of compressed natural gas-fueled mass transit 
buses. Five scenarios were considered. Risks associ- 
ated with each scenario for the refueling equipment, 
bus system, refueling/servicing facility, and refueling 
process were evaluated using event and fault tree 
analyses. The study considered the initiating events to 
be gas | and the presence of ignition sources, 
resulting in the top event (ignition). Using component 
eye: data, the probability of incident was estimat- 
ed. A publicly available database of safety-related in- 
formation on natural gas vehicles was developed to 
support the PRA. The results using U.S. data suggest a 
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129,985 
PB$1-161372/GAR PC A09/MF A01 
Science Applications International Corp., McLean, VA. 
Risk Assessment of Indoor Refueling and Servic- 
ing of CNG-Fueled Mass Transit Buses. Phase 2. 
ber 18eeNovenber 1960. 
988-November 1990. 

D. M. Friedman, and D. Farkhondehpay. 90, 
183p GRI-90/0191 2 ” 
Contract GRI-5087-254-1621 


Research Inst., Chicago, IL. 
Also available in set of 2 reports PC E99/MF E99, 
PB91-161356. 


A probabilistic risk assessment (PRA) was conducted 
to estimate the risk of accidental ignition (and conse- 
on fire/explosion) from indoor refueling and servic- 
ing of compressed natural gas-fueled mass transit 
buses. Five scenarios were considered. Risks associ- 
ay with each scenario for the refueling equipment, 

bus system, refueling/servicing facility, and refueling 
process were The study considered event and fault tree 
analyses. The the initiating events to 
be gas and the presence of ignition sources, 
resulting in the top event (ignition). Using component 
reliability data, the probability of incident was estimat- 
ed. A publicly available database of safety-related in- 
formation on natural gas vehicles was developed - 
support the PRA. The results using U.S. data ta 
probability of incident per refueling between 3.27E-9 
and 6.87E-9. The variation depends on certain charac- 
teristics of the refueling/servicing station (e.g., outdoor 
refueling and indoor servicing, combined diesel and 
CNG relueling, isolated CNG refueling, etc.), the refu- 
eling mode, and other factors. 


129,986 

PB$1-161794/GAR PC A99/MF A04 

lowa Dept. of Transportation, Ames. 

ae for the Automated Pavement Dis- 
Collection Equipment Seminar. Held in 

Mos, lowa on June 12-15, 1990. 

J. K. Cable, and V. J. Marks. Oct 90, 703p |OWA/ 

HR-1055, FHWA/TS-90/053 

Prepared in cooperation with lowa State Univ., Ames. 

Sponsored by Federal Highway Administration, Wash- 

ington, DC. Office of Technology Applications. 


Pavement rehabilitation decisions require reliable per- 
formance data that can be used to establish current 
and predicted conditions of a a system. Collec- 
tion of the data by manual methods is usually costly, 
requires large amounts of manpower, involves high 
personne! safety risks, and tends to be very subjective 
and not very repeatable. The development of automat- 
ed procedures that use cameras and microcomputer 
technology is proving to be an aid in solving many of 
these problems. Several equipment manufacturers 
were present to demonstrate the use of their systems. 
They were observed by some 275 participants, repre- 
senting State and local highway agencies and coun- 
tries from around the world. Experts in the pavement 
pes oe lee oo and analysis area presented 
ing with various aspects of the subject. The 
~ SSrehaioe copies of all the presented 
a list of seminar participants, summary infor- 
aw ay ae sample output for several devices, and 
questions/answers concerning the topic. 


Transportation Safety 


129,987 

PBS91-158402/GAR PC A03/MF A01 
—e Center for Statistics and Analysis, Washing- 
ton, 

Traffic Fatalities, 1990. Semiannual Report. 
Technical rept. 

E. Cerrelli. Nov 90, 40p DOT-HS-807 666 

See also PB90-240250. Sponsored by National _ 
way Traffic Safety Administration, Washington, DC. 


The report contains preliminary estimates of traffic fa- 
talities and fatal accidents for the first six months of 


276 VOL. 91, No. 11 


1990. Trend data are presented for both the long and 
short term. The national estimates of fatalities are 
quite extensive and cover a wide range of frequently 
used accident classifiers. Most of the estimates in the 
report are compared to the corresponding values 
available for 1980, 1983 and 1989. The results are pre- 
sented in tabular form and are summarized in a set of 
principal findings. 


129,988 


PB91-158410/GAR PC A11/MF A02 
National Highway Traffic Safety Administration, East 
Liberty, OH. Vehicle Research and Test Center. 


a 1988 Hyundai Excel 4-Door Sedan 


sy 
N. A. El-Habash. Jun 90, 239p DOT-HS-807 658 
See also PB91-158428 and PB91-158436. 


The test report documents a crash test to evaluate the 
response of BioSid dummies in a moving deformable 
barrier into stationary vehicle side impact crash test. 
Testing was conducted on a 1988 Hyundai Excel GL 4- 
door a The test vehicle was impacted on the left 
side by a deformable barrier. The test was a 
simulation ofa! a ‘ee intersection collision with the 
striking vehicle travelling 30 mph and the struck vehi- 
cle travelling at 15 mph. Occupant responses of two 
side impact dummies were measured. One dummy 
was located in the driver’s desi sy seating position 
and one was located in the left rear seating position. 


129,989 


PB91-158428/GAR PC A11/MF A02 
National Highway Traffic Safety Administration, East 
Liberty, OH. Vehicle Research and Test Center. 
Evaluation of the BloSid Dummy: MDB-to-Car Side 
impact Test of a 26 Crabbed Moving Deforma- 
ble Barrier into a 1988 Toyota Tercel 4-Door Hatch- 
back at 33.5 MPH. 

Final rept. 

N. A. El-Habash. Jul 90, 243p DOT-HS-807 657 

See also PB91-158436 and PB91-158410.Portions of 
this document are not fully legible. 


The test report documents a crash test to evaluate the 
response of BioSid dummies in a moving deformable 
barrier into stationary vehicle side impact crash test. 
Testing was conducted on a 1988 Toyota Tercel 4- 
door hatchback. The test vehicle was impacted on the 
left side by a moving deformable barrier. The test was 
a simulation of a 90 degree intersection collision with 
the striking vehicle ris mon at 30 mph and the struck 
vehicle travelling at 15 mph. Occupant responses of 
two side impact dummies were measured. One dummy 
was located in the driver's oe seating position 
and one was located in the left rear seating position. 


129,990 


PB91-158436/GAR PC A10/MF A02 
National Highway Traffic Safety Administration, East 
Li , OH. Vehicle Research and Test Center. 
Evaluation of the BioSid Dummy: MDB-to-Car Side 
impact Test of a 26 Crabbed Moving Deforma- 
ble Barrier into a 1987 Nissan Sentra 2-Door Sedan 
at 33.5 MPH. 

Final rept. 

N. A. El-Habash. Jun 90, 221p DOT-HS-806 659 

See also PB91-158428 and PB91-158410. 


The test report documents a crash test to evaluate the 
response of BioSid dummies in a moving deformable 
barrier into stationary vehicle side impact crash test. 
Testing was conducted on a 1987 Nissan Sentra 2- 
door Sedan. The test vehicle was impacted on the left 
side by a moving deformable barrier. The test was a 
simulation of a 90 degree intersection collision with the 
striking vehicle travelling 30 mph and the struck vehi- 
cle travelling at 15 mph. Occupant responses of two 
side impact dummies were measured. One dummy 
was located in the driver’s yo poe seating position 
and one was located in the left rear seating position. 


129,991 


PB91-161042/GAR PC A11/MF A02 
National Highway Traffic Safety Administration, East 
Liberty, OH. Vehicle Research and Test Center. 


Evaluation of the BioSid Dummy MDB-to-Car Side 

prema ag orlaghag tn Db mtamerebe tee Deforma- 
ble Barrier into a 1987 Chevrolet Cavalier 4-Door 

Sedan at 33.5 MPH. 

Final rept. 

N. A. El-Habash. Jul 90, 235p DOT-HS-807 660, 

REPT-900604 

Portions of this document are not fully legible. 


The test report documents a crash test to evaluate the 
response of BioSid dummies in a moving deformable 
barrier into stationary vehicle side impact crash test. 
Testing was conducted on a 1987 Chevrolet Cavalier 
4-door Sedan. The test vehicle was impacted on the 
left side by a moving deformable barrier. The test was 
a simulation of a 90 degree intersection collision with 
the striking vehicle travelling at 30 mph and the struck 
vehicle travelling at 15 mph. Occupant responses of 
two side impact dummies were measured. One dummy 
was located in the driver's designated seating position 
and one was located in the left rear seating position. 


General 


129,992 


DE91004821/GAR PC A03/MF A01 
Conservation and Renewable Energy Inquiry and Re- 
ferral Service, Silver Spring MD. 

Electric vehicles. 

Mar 90, 20p DOE/CE-0289P 

FS 234, Ist Edition. Sponsored by Department of 
Energy, Washington, DC. 


Quiet, clean, and efficient, electric vehicles (EVs) may 
someday become a practical mode of transportation 
for the general public. Electric vehicles can provide 
many advantages for the nation’s environment and 
energy supply because they run on electricity, which 
can be produced from many sources of energy such as 
coal, natural gas, uranium, and hydropower. These ve- 
hicles offer fuel versatility to the transportation sector, 
which depends almost solely on oil for its energy 
needs. Electric vehicles are any mode of transporta- 
tion operated by a motor that receives electricity from 
a battery or fuel cell. EVs come in all shapes and sizes 
and may be used for different tasks. Some EVs are 
small and simple, such as golf carts and electric wheel 
chairs. Others are larger and more complex, such as 
automobile and vans. Some EVs, such as fork lifts, are 
used in industries. In this fact sheet, we will discuss 
mostly automobiles and vans. There are also vari- 
ations on electric vehicles, such as hybrid vehicles and 
solar-powered vehicles. Hybrid vehicles use electricity 
as their primary source of energy, however, they also 
use a backup source of energy, such as gasoline, 
methanol or ethanol. Solar-powered vehicles are elec- 
tric vehicles that use photovoltaic cells (cells that con- 
vert solar energy to electricity) rather than utility-sup- 
plied electricity to recharge the batteries. This paper 
discusses these concepts. 


129,993 


PB91-161000/GAR PC A09/MF A02 
EG and G Dynatrend, Inc., Woburn, MA. 

Rural and Smali Urban Transit Manager’s Work- 
shop. Student Workbook. 

Jul 89, 195p DOT-T-90-09 

Sponsored by Department of Transportation, Wash- 
ington, DC. Technology Sharing Program. 


The report provides a detailed overview of rural transit 
operations, operational problems, and their solutions. 
The document was originally developed as course 
notes for a transit operations workshop, and focuses 
on six core topics: organization development, strategic 
planning, and management reviews; risk management 
and insurance; substance abuse; safety and emergen- 
cy procedures; contracting and privatization; and pro- 
ductivity improvements. Among other topics included 
are cost control; use of microcomputers; facilities and 
property management; fleet characteristics and selec- 
tion; maintenance management; pricing; and market- 
ing. The document is intended for rural transit provid- 
ers already in service, and assumes at least a moder- 
ate degree of transit management experience. 
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129,994 

PB91-153684/GAR PC A03/MF A01 
lowa Univ., lowa City. Public Policy Center. 
Computer-Aided m Support System for 
Making Locational ee 

Final rept. 1 Oct 88-30 Sep 

G. Rushton, M. P. psa dg B. Dalziel, S. De, and 
P. J. Densham. Jul 90, 43p 

Contract DTSO88-G-007 

Prepared in cooperation with Midwest Transportation 
Center, Ames, IA. Sponsored by Department of Trans- 
portation, Washington, DC. University Transportation 
Centers Program. 


The project developed a computerized system to sup- 
port decisions about how to locate public facilities that 
serve rural areas while minimizing transportation 
costs. The work is based on the premise that transport 
systems should be efficient--that is, the lower the total 
transport costs the better the transportation plan is. 
The computerized system integrates transportation 
databases with algorithms that specify efficient loca- 
tions and allocate demand efficiently to service re- 
gions; the results of these algorithms are used interac- 
tively by decision makers. They can introduce or relax 
constraints and reject solutions on the basis of their 
informed judgments about what will work. The system 
estimates the transportation and route requirements of 
alternative locations and identifies locations that meet 
certain criteria with the least cost. It was developed 
and tested on two transportation-related problems in 
lowa. The report uses these applications to illustrate 
how the system can be used. More generally, the 
project demonstrates the type of support that decision 
makers need in making locational decisions. 


Emergency Services & Planning 


129,995 

PB91-160184/GAR PC A03/MF A01 
Foersvarets cena eo Stockholm (Sweden). 
Dept. of Weapons Tec 

FOA Insatser foer det Civila Foersvaret inom Om- 
radet Verkan (Weapon Effects Research at FOA In- 
tended for the Civilian Defence). 

S. Linkqvist. Nov 90, 49p FOA-A-20047-2.6 

Text in Swedish; summary in English. 


The purpose of the report is to give both the customers 
and the personnel of FOA a survey of the weapon ef- 
fects research that is intended for the civilian defense. 
The survey shows that such research is performed 
within all departments of FOA. 


Fire Services, Law Enforcement, & 
Criminal Justice 


129,996 

PB91-154682/GAR PC A16/MF A02 
Federal Bureau of Investigation, Washington, DC. 
Uniform Crime Reports for the United States, 1989. 
Annual rept. 

5 Aug 90, 373p 

Also available from Supt. of Docs. 


The Uniform Crime Reporting (UCR) Program is a na- 
tionwide, cooperative statistical effort of approximately 
16,000 city, county, and state law enforcement agen- 
cies voluntarily reporting data on crimes brought to 
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their attention. Since 1930, the FBI has administered 
the Program and issued assessments of the 
nature and type of crime in the Nation. While the Pro- 
gram’s primary objective is to generate a reliable set of 
criminal statistics for use in law enforcement admini 


ed, oa Law enforcement personnel. 


129,997 

PBS1-155796/GAR PC A11/MF A02 
Bureau of the Census, Peay DC. 

American Housing Surve Ow the Seattle-Tacoma 
Metropolitan Area in 1987. Current Housing Re- 
Jun 90, 226p H-170-87-60 


Also available from Supt. of Docs. Sponsored by De- 
partment of Housing and Urban Development, Wash- 
— DC. Office of Policy Development and Re- 
searc 


The report presents statistics on housing and house- 
hold characteristics from the 1987 American Housing 
Survey Metropolitan Sample (AHS-MS) for the Seattie- 
Tacoma Metropolitan Area. The AHS was designed to 
provide a current series of information on the size and 
composition of the housing inventory, the characteris- 
tics of its occupants, indicators of housing and neigh- 
borhood quality, and the characteristics of recent 
movers. The tables in the report are organized into six 
chapters. They are: statistics on the total housing in- 
ventory, including vacant units; statistics on total occu- 
pied housing units; statistics on owner-occupied hous- 
ing units; statistics on renter-occupied housing units; 
statistics on occupied housing units with a Black hou- 
sholder; and statistics on occupied housing units with a 
householder of Hispanic origin. 


129,998 

PBS1-155887/GAR PC A11/MF A02 
Bureau of the Census, Washington, DC. 

American Housing Survey for the Atianta Metro- 
politan Area in 1987. Current Housing Reports. 

Jun 90, 227p H-170-87-21 

Also available from Supt. of Docs. Sponsored by De- 
partment of Housing and Urban Development, Wash- 
— DC. Office of Policy Development and Re- 
search. 


The report presents statistics on housing and house- 
hold characteristics from the 1987 American Housing 
Survey Metropolitan Sample (AHS-MS) for the Atlanta 
Metropolitan Area. The AHS was designed to provide 
a current series of information on the size and compo- 
sition of the housing inventory, the characteristics of its 
occupants, indicators of housing and neighborhood 
quality, and the characteristics of recent movers. The 
tables in the report are organized into six chapters. 
They are: statistics on the total housing inventory, in- 
cluding vacant units; statistics on total occupied hous- 
ing units; statistics on owner-occupied housing units; 
statistics on renter-occupied housing units; statistics 
on occupied housing units with a Black householder; 
and statistics on occupied housing units with a house- 
holder of Hispanic origin. 


129,999 

PBS1-155895/GAR PC A12/MF A02 
Bureau of the Census, Washington, DC. 
American Housing Survey for the San Diego Met- 
ropolitan Area in 1987. Current Housing Reports. 
Jun 90, 265p H-170-87-38 

Also available from Supt. of Docs. Sponsored by De- 
partment of Housing and Urban Development, Wash- 
ington, DC. Office of Policy Development and Re- 
search. 


The report presents statistics on housing and house- 
hold characteristics from the 1987 American Housing 
Survey Metropolitan Sample (AHS-MS) for the San 
Diego Metropolitan Area. The AHS was designed to 
provide a current series of information on the size and 
composition of the housing inventory, the characteris- 
tics of its occupants, indicators of housing and neigh- 
borhood quality, and the characteristics of recent 


130,002 


Ba A12/MF A02 
for the Northern Nu Met- 
Housing Reports. 


Jun 90, 267p H-170-87-10 
Also available from 


Supt. of Docs. Sponsored by De- 
partment of Housing and Urban Wash- 
ae Sa ee 


130,001 
PB91-156075/GAR 


ne Caen Pee Development, Wash- 
— = . Office of Policy Development and Re- 
search. 


The report presents statistics on housing and house- 

hold characteristics from the 1988 American Housing 

Survey Metropolitan Sample (AHS-MS) for the ery 4 

apolis Metropolitan Area. The AHS was 

provide 4 cuvent eaties of Information on the Stas ants 
characteris- 


" = housing inven- 
tory, including vacant units; ane 
housing units; statistics on owner 
units; statistics on renter-occupied ing units; sta- 
tistics on occupied housing units with a B! house- 
holder; and statistics on occupied housing units with a 
householder of Hispanic origin. 


130,002 


PB91-156083/GAR PC A10/MF A02 
Bureau of the Census, Washington, DC. 

American Survey for the Cleveland Metro- 
politan Area in 1 Current Housing Reports. 

Oct 90, 224p H-170-88-45 

Also available from Supt. of Docs. Sponsored by De- 
oe omg of Housing and Urban Development, Wash- 
ington, DC. Office of Policy Development and Re- 
search. 


Tie capes qatar Oy So ene oe eee 
hold characteristics from the 1988 American 

Survey Metropolitan — ema for the Cleve- 
land Metropolitan Area. The AHS was designed to pro- 
Ne 8 Se ee 

of the housing inventory, the 

Gan of he commeenth, Indlantave €f meniite end baat 
borhood ity, the characteristics of recent 

movers. They are: Statiatice on the total housing inven 
tory, including statist units; statistics on total occupied 


householder of Hispanic origin. 
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130,003 
N91-15582/0/GAR 
(Order as N91-15575/4/GAR, PC Ao) 


Pree Oy, Rauma (Finland). 
Hitsattujen Komponenttien Vasymis- 


tutkimus (Aluminum Welded Structure Fatigue 
Tests). 


P. Olkinuora, and R. ry! 1990, bene 3. FS 
hae in prnigh In Technical tre of Fin- 
, Fatigue Design 1990 p 1er2O1 


tests on ae ey alloy 


tivity to salted water. Pus comins aiaihion Ge sem 
nN recommendations found in the Finn- 
FS 2378 and the English standard 


N91-15583/8/GAR 
(Order as N91-18575/4/GAR, PC A18/MF 


) 
Lappeenrannan Teknillinen Korkeakoulu (Finland). 
Dept. of Mechanical Engineering. 
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Stress in Welded Components. 
E. Niemi. 1990, 18p 


In Technical Research Centre of Finland, Fatigue 
Design 1990 p 203-220. 


The different stress categories used in the different ap- 
proaches of fatigue is of welded components 
as ok aaa are: the nomi- 


stress 
— the 
nA anger Some recommendations for ‘the 
woes element method in the stress analysis 
are given. 


PB01-163106/GAR PC AOS/MF A01 
Fairleigh Dickinson Univ., eg enn NJ. 

to Improve Mass Transpor- 
o_— A Queens and Manhat- 
Final rept. 
S. B. Dobrow. Oct 90, 91p UMTA-NJ-06-0028-90-1 
Grant UMTA-NJ-06-0028 
Portions of this document are not fully legible. Spon- 
sored by oy 4 Mass Transportation Administration, 
Washington, DC. 


The study has inctieet evaluated and refined a 
series of coordinated actions to alleviate overcrowdi 
and related problems on rail lines (subway and LIRR 
between Queens and Manhattan, and the —— 
ment of service on such lines. The key finding of 
study is that an alternative development program 


could produce substantially greater benefits to the 
po ware ant very little increase in net cost to the Metro- 
politan Transportation Authority. This is possible by 

ing both the and lower levels of the 63rd 
Street tunnel and by focusing new services so they en- 
hance potential development mart a, devel- 
oper contributions, in Queens and Manhattan. 


130,006 


PB91-153544/GAR 
TransNow, Seattle, WA. 


PC A07/MF A01 


Effect of Ice at Intersections on Optimal Signal 
Timing for Urban Arterials. 

Final rept. 

gy R. Kruse, and J. L. Botha. Nov 90, 133p TNW-90- 


Prepared in cooperation with Purdue Univ., Lafayette, 
IN., and San Jose State Univ., CA. Sponsored by De- 
partment of Tran tion, Washington, DC. Universi- 
ty Transportation ters Program. 


The principal airns of the research project were: To de- 
termine saturation flow rates for an urban arterial 
under icy conditions. The measurement of startup lost 
times, were also included; To determine an optimal 
signal timing plan for an urban arterial using the satura- 
tion flow rates and start-up lost times obtained under 
icy conditions; To compare the signal — plan de- 
veloped for icy conditions with a plan developed for 
the same arterial but a oe flow rates and 

start-up lost times for dry, bare pavement conditions. 
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calientes’ 

the pommel to the meena ies ; ae 

0DE91741648/GAR "109810 

Efecto de la mye ionizante en MgAl2 O4. (Ionizing 

radiation effects in MgAI204). 

DE91741650/GAR 128,866 
aloracion radiactiva de la simetria CP. (Radiative viola- 


tion of CP-symmetry). 
DE91741651/GAR 129,811 
> 2 5 Seen 2 Oe Sea 
marino de Palomares despues yon pp 
SS oan = Se ee plutonium 
distribution in Palomares ecosystem after an accidental 
aerosol release of transuranic radionuclides). 
DE91741652/GAR 128,619 
de las vidas medias de los mesones D. 
Determination of the D mesons 
91741654/GAR 


sections and level 
0DE91741655/GAR 


Detectores de deriva. (Drift chamber detectors). 
S90 741656/GAR 129,814 


iabilidad humana en los analisis de se- 

eurided (Human reliability in safety assess- 
DE91741657/GAR 129,077 
Caracterizacion de un sistema de dosimetria ga 
i (UD-710A, UD-802, UD-875 Pana- 

sonic). (Characterization of a thermoluminiscence person- 


Deora1ese/Can 129,071 


Ensayos sobre prototipos de de deriva. (Experi- 
mental work on drift chambers). 

DE91741659/GAR 129,815 
eo Ay of the central intermedi- 

ite vector boson Z(sup 0 

DE91741660/GAR 129,816 
Biological dosimetry ¢ earwee | radiation by chromosomal 
aberration analysis. ( ee ee de las radia- 
ionizantes mediante el analisis de aberraciones 
cromosomicas). 

DE91 ners Lay 129,072 





de ( 1 SOteub 3; centellea- 
= trousporasion sup a > eben oa 
(Determination 

sumpite by ‘bang (eup 14)CO(sod 2) with « heuad sere 

DE91741662/GAR 128,555 

Study of the Kinetics parameters in LiF: Mg, Cu, P. 

DE91741663/GAR Me 129,413 
and control of the muon detector in the L3 ex- 


a at LEP. 
'91741664/GAR 


for 
DE91741672/GAR 
Receptor avanzado de pelicula interna. (Solar advanced 


internal film receiver). 
DE91741673/GAR 


cells). 

DE91741675/GAR 

Denryoku keito ni okeru genshiryok 

no hyoka shuho aptted amped angel pry 

kaihatsu). (LFC/GF operation model plant for 

AGC simulation). 

DE91742130/GAR 127,434 

Mippeigata namaridenchi ni yoru load conditioner unten 

to namaridenchi jumyo shiken kekka. ( test of a 

load conditioner sealed lead-acid and life 
batteries). 


cycle test of i 

DE91742131/GAR 128,228 
Lithium niji denchi no kajuden(center —-. 
tokusei (atarashii (float setsuzokuho) 

kento). ( a of tL Mosub 2) 2) 
multicell including an overcharged cell an overdis- 


come cell). 
DE91742132/GAR 128,229 


Toki kaminari no senku hoden shinten yoso. (Progressive 
fenhoe of supped lender On Japan oon coast ih iter 
(basic data to establish shielding theory for lightning)). 
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DE91742133/GAR 128,217 
Load conditioner yo rithium/, yuki handotai (PAS) 
Seumch Gade PAS pews ndhe Ty nerd 
conductor (PAS) battery for ioe conditioner use. Basic 
performance of PAS as cathode material of lithium sec- 


DE91 y2194/GAR 128,230 


PWR SG dennetsukan ni sayosuru nisoryu reishinryoku 

no tokusei Wray (Study of forces acting 
on PWR SG-tube by two-phase flow) 

Dest7ézia6/Gan in 


ealensers re taheiu urea 


DE917421 742136) GAR 


tion . 
DE91742137/GAR 


ekitai naizosuru kaitentai ekitai 
ory ap ep nr ae ty he 


DE91 SETABRA R 128,243 
Jiban denjiha denpan tokusei ni kansuru kento. (|). 
Guaen ee ais ines Uae to aoe aes 
magnete wave n underground (), Measuring othe for 
constant of prune cememeie 
1742146/GAR . 


cations). 
DE91742147/GAR 
Asia chiiki wo taisho to shita io ie no 
model no kaihatsu. (Development of long- 
range transport mo model for sulfur oxides for East Asia). 
742148/GAR 128,434 
—— a3 hoshiki eno Pe gh mage mtg wo me 
Gqrend Gpocthun epatem on BFE 5 ny 
DE91742149/GAR 128,248 


Hom eg 3)Sn_ koryu chodendo onal se kaihatsu. 1. 
Rinkai mitsudo 
1. Attempt for high 


c)). 
Dee 742150/GAR rave 797 


SVC ni teitai anteido 
gata keto eno SVC no = 
Sready state stability by a 


 mproverent of of 
for introducing 


SVC to Bee yey power system] 
DE91742151/GAR 128,249 


Daikibo denryoku keito no anteido sogo kaiseki system 
no kaihatsu. (Integrated analysis software for bulk power 
DE91742162/G) 128,250 
CO(sub 2) no biseibutsu nado ni tanka suiso eno 
henkan 


system no chosa k . ¢ 
convension system of CO(: 2) to 
and etc). 

ae 129,003 
Shin energy local energy to shiteno tekio kanosei 
chown. Pee (Feasibility Study to apply new energy as local 
DE91742215/GAR 129,834 
a of UK research on landfill microbiology: mid 
DE91742559/GAR 128,577 
Corona and its impact on attenuation and distortion of 
travelling waves. 

DE91744332/GAR 128,251 
Effect of preionization on uniformity of X. triggered 
XeCi re bv soi 
DE91744337/ 129,612 


between cavity detuning and output optical in- 
in free electron lasers. 
DE91744338/GAR 129,613 
ppt per lihnedllae oy bs = geal 
with inclusion of transverse mode dynamics. 
DE91744339/GAR 129,614 
Inductance calculation of discharge chamber for trans- 


ede y system. 
DE91?44340/ 129,615 
Pena of hg re high beam quality carbon di- 
DE91744341/GAR 129,616 
pon mary me oily Simple method to analyze and 
Beoraasa/Gane 128,401 
Pyrolysis of exhausted olive husks coupled with two- 
stage thermal decomposition of aqueous olive oil mill ef- 
DE91744343/GAR 128,578 
on ot a on uniformity of photo-triggered 

mre bey ga Modelling and comparison. 
beet resgeay 129,617 
Kinematic and dynamic properties of a waveguide FEL. 


research of 
by 


DE91744345/GAR 129,618 


Energia ed economia: Dati e statistiche di base. (Energy 
and economy: Statistical data base). 
DE91744346/GAR 127,775 


- gain FEL equation: An inexpensive numerical algo- 
Dest 744347/GAR 129,619 


Second section of Delphos photovoltaic plant. 
DE91 744348/GAR 128,402 


Excimer laser development at the ENEA Frascati center. 
DE91744349/GAR 129,620 


Overview of cold fusion results. 
DE91744353/GAR 129,817 


Evaluation of the properties of cemented low level 
wastes aS. an extensive characterization pro- 


91744354/ _ 128,556 


Plame boribarment = cae be oeneny and high flux 
91744355/GAR 129,392 


Exposure chamber for acute aerosol and gas inhalation 
DE91744356/GAR 129,087 
Some considerations about cold fusion reac- 


tions from deuterated , 
DE91744357/GAR 129,818 
Distribuzione elementi in traccia nelle acque naturali 
del bacino a Cadmrhe (Alpi Dolomitiche, Agordo, Bel- 
luno, Italia). (Cordevole River Basin (Italy) trace elements 
distribution). 
pr pe 129,264 
EUREX: annuario meteorologico 1987 del sito 
E oo al di Saluggia. (EUREX cna ee site. 
beo1744980/GAR - ” 127,638 
ee ae 137Cs, 134Cs and 90Sr in 
e lesuits research carried out ra- 
dloecthty. me measurement data collected foaoonng. tre 
Chernobyl accident. 
DE91744360/GAR Pres 
Visible and near-UV laser multiphoton ioniza' 
Sn(CH/sub 3/)/sub 4/ on SICH? sub 
3/ soi dl aie aeeemabmgee dapauiion aretemenh 
91744366/GAR 128,798 
CARS diagnostics on a photochemical reactor for IR 
laser induced production of Si and Si/sub a/N/eub 4/ 
B91 744967/GAR 128,799 
Coherent antistokes Raman scattering instrument for 
Sore of laser induced processes. 
DE91744368/GAR 128,800 


So Oe Cee 22 0 Han Sunlan Satine attyees 
to facilitate decomissioning of ing plants: De- 
contamination and remote Sismantiing tests in the ITREC 
Bes! 744369/GAR 129,492 
SEPI: A computerized approach to nuclear fuel cycle 


beste GAR 129,467 


esidui liquidi dall’impianto jw Ipotesi di mescola- 
rento dolfalta con la'bassa a igh level-low lovel 
wastes Feasibility pany re: ITRE (Italy) wastes). 
DE91744371 GAR 128,557 
Implosion sym and burn efficiency in inertial con- 
DE91744404/GAR 129,649 
Performance study of a high gain target for heavy ions 


DE91744405/GAR 


iis ‘ostitad cesta wen: au: aldleien 


water. 

DE91744407/GAR 129,468 
Time-resolved thermal load measurements of the FT lim- 
iter. 

DE91744408/GAR 129,393 
Feasibility study on a free electron laser source for 


Best 744408/GAR 129,650 


measurements of pollutants on water sur- 

face a XeC!I laser fluorosensor. 
DE91744410/GAR 128,621 
Transport properties of high critical temperature - 
high super: 
DE91744411/GAR 129,686 
Emission of neutrons as a consequence of titanium-deu- 


terium 5 

DE91744412/GAR 129,651 
Computer simulation of laser induced heat flow: A three- 
dimensional analytical mode! of calculation. 
DE91744413/GAR 128,761 


| tufi vulcanici zeolizzati del Monte Vulture ee 
a e chimico-fisiche T un poten- 

nella decontaminazione di soluzioni radioat- 

tive. (Volcanic zeolite tuffs of Mount Vulture (Italy) as ra- 





dioactive solution solution decontaminants: Mineralogical, physi- 
cal-chemical feasibility study). 

DE91744414/GAR 128,558 
Effects of spectral broadening of lower hybrid waves on 

drive efficiency in tokamaks. 

DE91744416/GAR 129,394 
ered Se Guts Gang & 3D Lagann 
DE91744418/GAR 129,652 
New to fast neutron diagnostic simulation: 
Monte - shower and drizzie splittings and finite 
close-collision treatment. 

DE91744419/GAR 129,653 


Two-dimensional, fluid and excitation level effects on the 
seismic response of a restrained LMR core. 
DE91744421/GAR 129,469 


Experimental work in 2 oe on seismic isolation: Program 
activities and some first results. 

DE91744422/GAR 129,470 
ENEL experience of SF6 gas-insulated substations. 
DE91744425/GAR 128,252 


the behaviour on HV cap and 
insulator s with fe failed units (ENEL | Italy). 
'91744426/GAI 128,802 


Kfk Abteil fuer Systemanalyse. Ergebnis- 
bericht mA Bee a und + Department, Report 
= A pee ce Appi Systems —— Department. Ri 





989). 
Deo! 744453/GAR 


of 
DE91744464/GAR — 
8. Energiebericht der Stadt Saarbruecken 1980-1989. 
Se Serge SRE SS Sey ee 1980- 
DE91744540/GAR 128,263 
einer mehrwell 
turbine mit kwirbelschichtf oer 
icht. (Performance calculation of a ee 
pressurized fluidized-bed combustion. Fi 
DE91744586/GAR P08. ‘hoa 


Potentiale zur switeciah dor Bu CO(sub 2)-Emissionen in 
der E 
ae 





group ‘Climatic 
128,435 





Rohrleitungssystems bzw. von Wi 

mofiuidodynamic calculations of pen ne operating 
conditions for optimized district heating network operation 
through utilization of water 5 thermal energy storage 


system heat otorage capacities 
DE91744589/GA 128,354 


KfK Laboratorium fuer Isotopentechnik. Ergebnisbericht 
ueber Forschungs- und Entwicklungsarbeiten 1989. (KfK 
a for Isotope Technology. 1989 am wap on the 
DE91744623/GAR ri 128,436 
Oxidativer Abbau von Schwefelverbindui unter simu- 
lierten atmosphaerischen Bedingungen. lussbericht. 
(Oxidative degradation of sulphur under sim- 
ulated atmospheric conditions. Final report). 
DE91744625/GAR 128, vn 
International workshop on the airborne measurement 
wind, turbulence and a July 26-28, 1989, eS 
faffenhofen. Workshop report. 

DE91744639/GAR 127,528 





Beitrag zur Beeinflussung der Druckverlaufsstreuung im 

pon ape (Methods for influencing the scatter of pres- 
e course in Otto engines). 

DES 744646/GAR 127,978 

Einfluesse des Lebensalters auf das Kumulationsverhal- 

ten von Cadmium, Zink und Ki i 

mium-Belastung ueber das Tri 

on the cumulation behaviour 

copper ina alter exposure fo cadum va te 


ter). 
DES! 744647/GAR 


Umweltbundesamt. Jahresberi 
samt. Annual report 1989). 
DE91744656/GAR 
der Gasfeuerung eines Desiptemmugers 
- stark SS NOx-Emissionen durch thermische 
pay te (Reduction of the NOx-emissions from 


ages ed '91744676/GAR Gan af 128,244 


Energetische Beurteilung von W 
durch rechnerische Betriebssimulation. (Energetic evalua- 
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a systems by means of comput- 
Beot7447S4/GA 128,355 
Extracts: costs of electricity-saving. (in the USA and West 


DE91745530/GAR 128,983 
baa Ay feasibility study of tidal power. 

DE9174: 

Progress in hot geoth i technolog 

for application in South Wet England. (1987-1989), 

DE91745532/GAR "28,348 

Diaphragm wall construction methods for the Mersey 


DE91745533/GAR 128,967 


Forestry waste firing of industrial boilers. 
DE91745534/GAR 128,335 


Paineistettu poltto saehkoen ja laemmoen yhteistuotan- 

nossa. (Pressurized combustion in cogeneration). 

DE91746265/GAR 128,245 

Reduction of harmful flue gas emissions. 

permis 746266/GAR 128,438 
kaeyttoe vedyn varastoinnissa. (Hydro- 

metal hydrides). 

peers 128,396 

Sellutehtaan lietteiden anaerobikaesittely ja sen vaikutuk- 

set lietteen kuivattavuuteen. (Anaerobic treatment of pulp 


and it’s effects on sludge dewaterability). 
DE91748268/GAR 198,579 


128,366 





KUITU-hankkeet 1990. (FIBRE projects 1990). 
DE91746269/GAR 128,898 


Ki 





ja turvevaihtoeh- 
lossa. aes te 


128,337 
a astovalaistuksen ohjauksessa. (In- 
frared switches at contro! of storehouse lighting). 
DE91746271/GAR 128,384 


maeki 4 
DE91 746272/GAR 
Turvetuotannon j osuus maapalion ja 
ii of pean exploitation in alter- 
the carbon balance i n “Finland and worldwide). 
'91746273/GAR 128,439 
— kaukolaempoealueilla. (Electrical 
space . 
DE91 oe 128,356 
E i ohjauskeinoja - kokemuksia muista 
maista ja — Suomeen. Ayr nega 





from some 
tries and their oi feasibility | in Finnish conditions). 

DEBT 748z78/GAR 128,385 

ioe kasvisten ja hedelmien jalostusiaitok- 

pri Energy © connevvelion in vegetables and fruit proc- 


DE91 4 ee7T/ (6277/GAR 127,587 


Oulun_kalliolaempoevarasto. Osa 4. Laempoevaraston 
virtaustekniikkaa j & likokeet. (Rock cavern heat 
— in rb ages ‘art 4. Water streams in the storage and 
'e model of the storage). 
Dest 11746283/GAR 128,368 
Oulun a ype Osa 2. Laempoevaraston 
muutostoet niiden kustannukset. (Rock cavern 
heat storage in Ou Part 2. The converting works and 
costs). 
Dest 746284/GAR 128,369 


Turve- ja 7) aaa (Peat and humus). 
DE91746285/GAI 128,338 


Pseudo-Reynoldszahleffekte in Ti hen Windk 
aelen (Pseudo Reynolds Number Effects in Transonic 


Wind Tunnels). 
N91- bextemncdchapate 127,491 








Das_ Laminare bei 
Medien (Laminar fo Jet Problem, Using Newtonian 


Media). 
pons hese onto 127,492 
Windturbii MIT Elastis- 
fon Pusan (Motion Equations for Wind Turbines with 
Elastic 
N91-15137/3/GAR 128,370 
Advances in Components for Active and Passive Air- 


borne Sensors. 
N91-15154/8/GAR 127,529 
Specific Aspects of Advanced Components for Airborne 


Applications. 
N91-15155/5/GAR 127,530 
—_ and Millimeter Wave Components: Perform- 


ee and Applications to Avionics. 
N91-15156/3/GAR 127,531 


jultiple Quantum Well Nir Optical Modulators: A Review 
of the Potential for Optical Signal Processing Using IlI-V 
Semiconductors. 
N91-15157/1/GAR 129,687 
Quantum Well Infrared D: Ant i 
N91-15158/9/GAR 129,688 


GaAs MMICS in Selfaligned Gate Technology for Phased 
Array Radar Application. 
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N91-15160/5/GAR 127,533 
Performances of MMIC X-Band Power Amplifiers Ob- 


tained in b 
N91-15161/3/' 128,203 


Millimeter-Wave Monolithic Receiver Circuits. 
N91- 15162/1/GAR er 128,204 


T/R Modules for Phased-Array Antennas. 
N91-15165/4/GAR 128,154 


Special Optical Fibres and Sensors for Aeronautics. 
N91-15167/0/GAR 129,621 


Use of Optical Methods for Microwave Signal Distribution 
and Control. 
N91-15168/8/GAR 129,622 


Real-Time Distributed Optimal Autopilot. 
N91-15181/1/GAR 127,538 


Some from the Seminar Mirando ai 
N91-151 78/GAR eee 847 


Organization and Activities of the DLR. 
N91-15193/6/GAR 129,848 
Great Britain in Space. 

N91-15194/4/GAR 129,849 


SPOT > 
N91-15195/1/GAR 129,850 
Sobre Las Actividades Europeas en Espa- 
co Perepectvos of European Activities in Space). 
N91-15196/9/GAR 129,851 
Las Actividades Internacionales de la ESA (ESA's Inter- 
national Activities). 
N91-15197/7/GAR 129,852 
epee de Informacion Online (Online Information 
N91-15198/5/GAR 128,747 
— Meterological Satellite Programmes of EUMET- 
N91-15199/3/GAR 


N91-15200/9/GAR 


ERS-1 Y la 
Observacion 


of the 
Net oot /TIGAR 


Satex 
NOt. 15200/8/GAR 


N91-15203/3/GAR 

—- of Scientific Satellite Data by the Mexican Astronom- 
N91-15204/1/GAR 127,591 
Space Physics Research in Mexico. 

N91-15205/8/GAR 127,600 
Some Aspects of European Microgravity Utilisation. 
N91-15206/6/GAR 129,853 


La Experiencia Mexicana en Vuelos Tripulados Y Consi- 
Para Definir Misiones Futuras (Mexican 
rience in Manned Flight and Considerations to 
Future Missions). 
— 15207/4/GAR 129,867 
Nasjonal Langtidsplan for Romvirksomhet (Nitpr) Med 
Handingsplan fr 1980-1996 (National Long Tern Plan 
for Space Activities Including Action Plan for 1990-1993). 
N91-15208/2/GAR 129,854 
py Bead og 1989/1990: A Short Presentation of 
the Norwegian Space Centre and Space Related Indus- 
NO1-15200/0/GAR 





Sensor and . 

N91-15210/8/' 129,855 
International Sen Environmental Testing for 
Programmes: Test Facilities and Methods. 
N91-15212/4/GAR 129,957 


Protoflight Approach to LAGEOS 2 Environmental Test 


NOT peat 129,929 


a oe and Test Planning Tool. 
N91-15214/0/ 129,868 


Data-Based Verification Control of the Tethered Satellite. 
N91-15215/7/GAR 129,930 


Final Validation of Autonomous Spacecraft. 
N91-15216/5/GAR 129,931 


Organisational of Assembly, Integration and Veri- 
fication for 
N91-15217/3/GAR 129,932 


Hermes Verification Program. 
N91-15218/1/GAR 129,862 


Environmental Test Tailoring. 
N91-15219/9/GAR 128,656 


Developmental Tests for the Carina Reentry Vehicle. 
N91-15220/7/GAR 129,933 
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Safety Analysis Applied to Test/Verification of ESA 
N91-15222/3/GAR 129,869 
Product A Requi ts for Environmental Test 
Facilities. 

po SeEO IOAN 128,713 


in Test Facility Design. 
Non 15224/9/GAR 128,696 


Management and Operation of Environmental Test Facili- 
No1.16225/6/GAR 129,884 
Environmental Testing for Chinese Communications Sat- 
NQ1- ee 129,995 


Thirteen Meter Diameter Space Simulation Test Facility. 
N91- 15228/0/GAR 129, 





Sixteen Hundred Cubic Meter Acoustic Test Facility. 
N91-15229/8/GAR 129,887 


SIMMER (SIMMER). 
N91-15230/6/GAR 129,888 


Investigation of a Large Cryopump Subjected to Thermal 
N91-15231/4/GAR 128,722 


Data of a R lar Beam Solar Simulator. 
N91-15232/2/GA! 129,889 


— of the Reliability of Windows of Vacuum 
‘essels. 
ane 15233/0/GAR 129,910 


IAL Space Facilities for Thermal Vacuum Testi 
N91-15234/8/GAR is 129,890 


pa Optical Cryogenic Tests in the IAL Space Focal-5 
NO1-16295/5/GAR 129,891 
lonospheric Plasma Simulation in a Large Space Simula- 
tor. 

N91-15236/3/GAR 129,863 
Representation of Earthshine Impact in the ERS-1 EM 
Payload TB/TV-Test. 

N91-15237/1/GAR 129,892 
Scaling down the Activities of a Thermal Balance Test 


Evaluation. 
N91-15238/9/GAR 129,936 
Thermal Vacuum Testing of the Olympus PFM Space- 


craft. 
N91-15239/7/GAR 129,937 
Correlation of the Olympus Thermal Model Using IR Test 


ta. 
N91-15240/5/GAR 129,938 


Thermal-Vacuum Test of IRIS Grabber Mechanism. 
N91-15241/3/GAR 129,939 


Thermal Vacuum/Thermal Balance Test on 
Tethered Satellite Flight Unit. 
N91-15242/1/GAR 129,940 
Verification of the MAS TMM by Infrared TB/TV Testing 
Methods. 
N91-15243/9/GAR 127,641 


Perf and O val Capabilities of the Large 
European Acoustic Pociity (LEAF). 
N91-15245/4/GAR 129,941 


Theoretical and Experimental Study of Horn-Acoustic 


Nov. 18006/2/GAR 
N91-15246/2/GA 129,566 


Simulation of the Dynamic Behaviour of the Gas Supply 
System for Large Acoustic Facilities. 
N91-15247/0/GAR 129,942 


See cnae Noise Adaption for Acoustical Test 


NOT 15248/8/GAR 129,567 


Severity Criteria for Broad-Band Random Vibration. 
N91-15249/6/GAR 129,568 


Mechanical and Acoustic Testing Using Intensity Tech- 
niques. 

N91-15250/4/GAR 129,569 
Some Considerations of Current and Future Launcher 
Acoustic Environments: implications in Terms of Design 
and Test Requirements. 

N91-15251/2/GAR 129,870 

Transient Vibration Testing of Satellites. 

N91-15252/0/GAR 129,943 


Multi-Axis Vibration Simulation in Space Structures: Ex- 
iments with DFS/STM. 
1-15253/8/GAR 129,944 


Operating Experience with a Large Hydraulic Test Facili- 

N91- 15254/6/GAR 129,893 

Design and Fabrication of a Seismic Mass. 

N91- 5055/3/GAR 129,894 
with and Prospects for Dynamic Mechanical 

Testing of Spacecraft Structures. 

N91-15256/1/GAR 129,895 

Caen Santee Testing with Techniques Devel- 

oped for -Force Excitation for the Modal Identifica- 

tion of Mechanical Structures. 
NOt: 15257/9/GAR 129,896 


New Capabilities in Modal Testing on Large-Scale Project 
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N91- payee 129,897 
Survey of e Element Model Updating Methods. 

N91- 75259/5/GAR 129,706 
IRIS and Deployment Test. 

N91-15261/1/GAR 129,946 


Applicabil Centrifuge to Test Space Payloads. 
N91- 1aD82/9/GAR 129,947 


iments with Artificial Comets in the DLR Space Sim- 


ulator. 

N91-15263/7/GAR 129,898 
Cryo-Calibration Facility for Isophot. 

N91-15264/5/GAR 129,899 
DLR Plume Simulation Facility. 

N91-15265/2/GAR 129,900 


Acceleration of Particles in Light Gas Guns for Microme- 
teroid/Space Debris Simulation. 
N91-15266/0/GAR 129,901 


Intespace Safety System for IPA Full Tanks Spacecraft 


Vibri ls 
N91-15267/8/GAR 129,911 


Holography: A Successful Tool for Distortion Measure- 
ments on Antennas under Space Simulation Conditions. 
N91-15268/6/GAR 129,558 


Thermal Distortion Measurement on Antenna-Reflectors 
by Real-Time Holographic Interferometry in Ambient 


Pressure. 
N91-15269/4/GAR 129,559 


High Accuracy Photogrammetric System for the Large 
ice Simulator at Estec. 
N91- °1'5270/2/GAR 129,561 


Residual Gas Analysis and Leak Rate Measurements 
During Thermal Vacuum Tests. 
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N91-15260/3/GAR 129,945 


MECHANICAL TESTS 
Mechanical Testing Revitalized. 
PB91-159004 

MECHANICAL VIBRATIONS 
Reikyakuyo ekitai wo naizosuru kaitentai no ekitai futtoji 
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Version 8.0 for Mion Microcomputers). 
PB91-506766/GAR 128,672 
MEDICINE 
Annual Report 1989: Division of Computer Research and 
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Proceedi on Aircraft Or ont. 
‘ation Hi Hold i in Sorrento, Italy on e hon 
1990 (Les Constraintes Aer enna | mposees aux 
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PAT-APPL-7-551 103/GAR 128,093 
Method of a Load Balancing for Local Memory 
Parallel Pr 
PATENT-4 92 920 487 487 128,050 
MEMORY DEVICES 
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Adolescent Health: Time for a Change. Volume 4. Con- 
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METAL PROPELLANTS 
Lunar Missions Using Chemical 
Design Issues. 
N91-15308/0/GAR 
METAL SCRAP 
—- in Iron Casting Compositions as Related to Fer- 


‘ous Scrap Quality and Other Variables: 1981-86. 
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N91-15601/8/GAR 128,720 
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Laser | Disk Position Encoder with Active Heads. 
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POSITIONING 
Apparatus for Precision Focusing and Positioning of a 
Beam Waist on a Target. 
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Three Dimensional Moire Pattern Alignment. 
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Acoustic Positioning and Orientation Prediction. 
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New imaging systems in nuclear medicine. Technical 


progress report. 
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PB91-160598/GAR 129,041 
1,3,5-Trichlorobenzene: Drinking Water Health Advisory. 
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travelling waves. 
DE91744332/GAR 
POWER SYSTEMS 
Daikibo denryoku keito no anteido sogo kaiseki system 
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DEB1007 189/6 

DE91007189/GAR 129,495 
Probe Insertion Apparatus with Inflatable Seal. 
PAT-APPL-7-571 062/GAR 

PREVENTION 
Adolescent Health: Time for a Change. Volume 5. Con- 
tractor Documents. 
PB91-154351/GAR 127,709 


Toward a Drug-Free Generation: A Nation’s Responsibil- 


ity. 
PB91-156166/GAR 
PREVENTIVE MAINTENANCE 
Public Works Management Automation Facilities Engi- 
neering Job Estimating Module. Preventive Maintenance 
and Inspection Submodule. Users Manual Written for the 
Zenith-248. Version 2.2. 
PB91-151951/GAR 
PRICES 
one ae —. and profits in the 90 days following the 


of ait. 
DE91006828/GAR 128,380 


Public Works Management Automation Facilities Bos 
neering Job Estimating Module. Unit Price Sta 
Submodule. Users Manual Written for Zenith-248. ue 


2.2. 
PB91-151944/GAR 


Price and Quality i 2 Higher Education. 
PB91-156406/GAR 

PRINTED CIRCUIT BOARDS 
In-Situ Patterning: Selective Area Deposition and —- 
Materials Research Society Symposium Proceedings. 


Volume 
128,807 


128,701 
128,697 
128,986 


128,702 


128,704 


128,727 


127,714 


127,915 


127,914 


127,661 


158. 
AD-A229 588/9/GAR 





PRINTED CIRCUITS 


Thermal tests of MC3811 /flex ed wiring boards. 
DE91006431/GAR ” = 128,165 


Moisture absorption and bakeout characteristics of rigid- 
DE91006825/ 128,159 


PRIVATE ORGANIZATIONS 
Public Private P. 


Self- Guide for 

PBOT-1457 14/GAR 
PRIVATE SCHOOLS 

Selected Characteristics of Public and Private School 

Teachers: 1987-88. 

PB91-155911/GAR 127,653 
PRIVATIZATION 

7 a. Lee ied Program and Privatiza- 

AD-A229 5 PYSIGAR 129,145 

py ny Act of = on Conditions of Transfer 

State Property to Other Persons (‘Large Privatization 
Cow’) in in Czech. 
PB91-960302/GAR 127,786 


PRIVATIZATION ACT 
Czechoslovak Act of 2/26/91 on Conditions of Transfer 
of State Property to Other Persons ('Large Privatization 


PB91-960222/GAR 127,784 


PROBABILITY THEORY 
Method for Classification of Muitisource Data Usi 
val-Valued Probabilities and Its Application to Hiris 
N91-15622/4/GAR 129,362 
Applications of Probability in Analysis. 
N91-15834/5/GAR 128,941 
Engineers’ Statistical Literacy is Key to U.S. Competitive- 


ness. 
PB91-158725 127,662 


PROBLEM SOLVING 
How Experts fee. a Novel Problem within Their Domain 


Fh mepied Oploe een Nieuw Probleem Binnen 
lossen). 
AD-AZSO 702/6/GAR 127,693 


Bounds on the Time to Reach Agreement in the Pres- 
ence of Timing Uncertainty. 
AD-A229 766/1/GAR 


———— Facilities: A 
Local tiavematiee 
128,657 


Inter- 


127,431 
of Problems ‘ounding the Data Ac- 
quisition Process, and Possible yoann dy 
AD-A229 787/7/GAR 127,432 
Simulated Annealing as a Tool to Obtain New Results in 


N91-15812/1/GAR 128,918 
PROCEEDINGS 
Neem’s Yor my in Pest Management 
ceedings of the USDA Neem Workshop. 
ville, Mi a hon 16: 6-17, 1990. 
PB91- 160333/GAR 
PROCESS CONTROL 
Control of Industrial Crystallizers: The Physical Aspects. 
PB91-157313/GAR 127,823 
Use of Neutron Pole Figures to Calibrate Ultrasonic 
Techniques for On-Line Texture Control of Aluminum 


128,893 


ims: Pro- 
in Belts- 


127,571 


Plates. 
PB91-159111 


127,822 
PROCESS DEVELOPMENT UNITS 
Development of = advanced, continuous mild ifica- 
the production of co-products. erly 
January-March 1990. 
90009691/GAR 128,269 
PROCUREMENT 
Defining Acquisition and Contracting Terms Associated 
with Contract Administration. 
AD-A229 462/7/GAR 127,421 
PROCUREMENT POLICY 
ee on oa Procurement of a Materiais. 
Report No. 7. Calendar Years 1988-198! 
PB91-149468/GAR 128,585 
PRODUCTION ENGINEERING sit 
Manufacturing Research: Self-Directed trol. 
AD-A229 488/2/GAR 128,759 


Strengthening of the Essential Oil Industry in Korea. 
Technical Report: in of Modern Chemical Equipment 
for the Production and Processing of Essential Oils (June 


7, 1990). 
PB91-159889/GAR 127,825 


PRODUCTION REACTORS 
Downflow _— in a heated ribbed vertical annulus with 
ne poss d Pets ee (Results from test series ECS-2, 


Eo 1000187/GAR 129,456 


Groundwater modeling of the pri new production 
reactor site, Savannah River Site, Carolina. 
DE91006367/GAR 128,531 


KEYWORD INDEX 


Synthesis to Foster Work with Other Agencies and Orga- 
PB90-199522/GAR 127,561 
Cooperative Extension Brmey Bone Sear mory Agathe 
cheatin Skew fox Interdependence and 
ee to Foster Work with Other Agencies 
PB90-1 127,562 

PROFILOMETERS 
cepeaanes Sy tn Aaomated Cee ieee 
Seminar. Held in Ames, lowa on 
129,986 


/GAR 


12-1 sf 
Pao -161 704/GAR 


Net Impact of ‘Other Variables’ on Negotiated Profit for 
Department of Defense Contracts. 
na) cwsrann toe 129,139 


PROGRAM EFFE 
Rew of ProwamsInvoting College Students as Tutors 


PB91-156356/GAR 127,659 


PROGRAM EVALUATION 
of HHS Evaluations and Relevant Other 
) Volumes 1 and 2. (Eighth Edition). 
PB91- tic on 127,718 


Uranium Talings Remedial Action (UMTRA) 
DEO100580! /GAR Pager 


Program Recommendations for State Section 313 Pro- 


| Coordinators. 
91-145698/GAR 128,582 
VERIFICATION 


(COMPUTERS) 
Data-Based Verification Control of the Tethered Satellite. 
N91-15215/7/GAR 129,930 


Final Validation of Autonomous Spacecraft. 
N91-15216/5/GAR 


Hermes S' Verification Program. 
N91-15218/1/GAR 129,862 


Machine-Checked Proofs of the Design and implementa- 
tion of a Fault-Tolerant Circuit. 
NOI 15752/9/GAR 128,082 


129,931 


Nondeterministic Divide. 
N91-15783/4/GAR 128,088 


Se a nen. ee ee Se 
N91-15785/9/GAR 128,090 


ing Termination of Parallel Programs. 
N91-15786/7/GAR 


aie een 


Continuations in ML. 
Aeadoo 76 /ore 767/9/GAR 


Real-Time Hardware-in-the- 


Atthes Advanced Technology Fi 
N91- 16732/1/GAR 


128,091 


128,098 


> Simulation for Attas and 
Test Vehicles. 
127,554 


Nondeterministic Divide. 
N91-15783/4/GAR 


Characterization of Associativity. 
N91-15784/2/GAR 128,089 


Specification and Verification of Real Time Systems in 


ACP. 

N91-15785/9/GAR 128,090 
PROGRAMS 

Congressionel Presentation Fiecal Year 1902 (Agency for 

PB91-155556/GAR — 127,459 


Conpanrens Sunsias me Tee ve Year 1992 (Agency for 
International Sone. Statistical Annex. 
PB91-155564/GAR 127,460 


Congressional Presentation Fiscal Year 1992 (Agency for 
International Development). United States Trade and De- 


PB91-155598/GAR 127,462 

Outline of Federal Programs That Support Expanded 

Montana Trade. 

PB91-156398/GAR 127,764 
PROJECT MANAGEMENT 

SPOT a 

N91-15195/1/GAR 129,850 


Sobre Las Actividades Europeas en Espa- 
cn (Perapectves of European Activities in Space). 
N91-15196/9/GAR 129,851 
Manager's Handbook for Software Devel t, Revi- 
sion 1. 

N91-15773/5/GAR 128,087 


d Lab y Safety Guideli 
129,918 


126,088 

















Space Station Pr 
N91-15937/6/GAR 
PROJECT PLANNING 


Satex Project. 
N91-15202/5/GAR 129,928 


Some Aspects of E 
N91-15206/6/GAR 


PROJECTILE TRAJECTORIES 
Form of the Modified Point-Mass Equation of 





129,853 





ey Vibration Monitoring Program at the S h 
iver 
DE91006373/GAR 129,458 
PRODUCTIVITY 
sion Roles and Relation: 


Cooperative Exten 
New Era: A New ao natth Hoe Model and AAR 


Motion. 
AD-A229 514/5/GAR 128,137 


usr —_ Year 1992 (Agency for 
Congressional Presentation ear 
International Development). Statistical Annex. 


PROTECTIVE CLOTHING 


Waves). 
N91-15466/6/GAR 
PROPELLANT ADDITIVES 


N91-15308/0/GAR 
 aeineiiend 


for Connecting Fluid Couplings. 
PATENT-s a2 668 


PROPELLER BLADES 
Numerical ae for Propeller Aerodynamics and 
Acoustics at 
AD PO0e 208) /GAR 127,960 
Potential Reduction of en Route Noise from an Advanced 
T Aircraft 


urboprop 
N91-15842/8/GAR 127,520 
PROPELLER NOISE 
Potential Reduction of en Route Noise from an Advanced 


N91-15842/8/GAR 127,520 
PROPERTY 

Czechoslovak Law on Extrajudicial Rehabilitation. 
PB91-960219/GAR 127,665 
Czechoslovak Act of 2/26/91 on Conditions of Transfer 
of State Property to Other Persons ('Large Privatization 
Law’) in s 

PB91-960302/GAR 127,786 
Czechoslovak Law on Extrajudicial Rehabilitation (in 


Czech). 
PB91-960303/GAR 127,787 


PROPERTY OWNERSHIP 
Sena ta hd cn henna Oe ae toe 
and on Participation Due to State Owned 


Fa oe ft (in Hungarian). 
PB91-960703/GAR 127,790 


PROPERTY TAXES 
= Bank Economic Review, Volume 5, No. 1, January 
PB91-159913/GAR 127,766 
PROPRANOLOL 
Propranolol Does Not impair Exercise Oxygen Uptake in 
Normal Men at — 
AD-A229 293/6/ 129,010 


Propranolol Blocks Metabolic Rate Increase but Not Ven- 
aon to 4300m. 
AD- 294/4/GAR 129,011 


PROPULSION SYSTEM CONFIGURATIONS 
Lunar Missions Using Chemical Propulsion: System 
Design Issues. 
N91-15308/0/GAR 


Overview of Space Propulsion Systems for Identifying 
Nondestructive Evaluation and Health Monitoring Oppor- 


tunities. 
N91-15565/5/GAR 127,984 


Variable Orifice Flow ge 
PAT-APPL-7-507 553/' 129,591 


Design Issues. 
N91-15308/0/GAR 
Overview of Space Propulsion Systems for identifying 
Nondestructive Evaluation and Health Monitoring Oppor- 
N91-15565/5/GAR 127,984 
PROPULSION SYSTEMS 
fir ion for a low pi 
thermal rocket (LPNTRI.. 
DE91006110/GAR 


Case for Mars: A case for nuclear thermal rockets. 
DE91006143/GAR 


Nonequilibrium diagnostics of plasma thrusters. 
DE91006172/GAR 127,938 


Performance and flow characteristics of MHD seawater 
thruster. 

DE91006366/GAR 129,508 
MHD undersea propulsion: A novel concept with renewed 
DE91006480/GAR 129,509 


PROPYLENE GLYCOL 
Advanced Cooling vest Development Program 
(ACTD). Tests Results from Track G Tests of Aer- 
‘ TCNTs Using Propylene Glycol Analysis Report. 
AD-A229 725/7/GAR 129,954 
PROTECTIVE CLOTHING 


Radiological Sciences Department investigation, radiation 
incident Class |, No. 425. 


June 1, 1991 





nuclear 
127,972 


: 7 


127,973 
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DE91007079/GAR 
PROTECTIVE COATINGS 
Proceedings of the Tri-Service Conference on Corrosion 
Held in Atlantic City, New Jersey on 17-19 October 1989. 
AD-A229 334/8/GAR 129,112 


~~ of Phosphate Coatings on — Crack Initiation 
and Tempered Low Alloy Steel. 
NOI. 15380/9/GAR 128,850 


High Temperature Refractory Member with Radiation 
Emissive ‘coat. 
PATENT-4 928 027 


129,423 


128,821 
Wood Protection. 
PB91-154252/GAR 
PROTECTIVE EQUIPMENT 
Physiological Responses to the Wearin 
Equipment and Respirators: Effects of 
opved Air on Work of Breathing. 
PB91-152884/GAR 
PROTEIN CRYSTAL GROWTH 
Nucleation and — Control in Protein Crystallization. 
N91-15886/5/GAR 128,957 
PROTEINS 
Capillary electrokinetic separations: Influence of mobile 
composition on performance. 
1E91004884/GAR 129,095 
PROTOCOL (COMPUTERS) 
Aeronautical Mobile Satellite Service (AMSS) Capacity 
Analysis and Protocol Performance Simulation Pian. 
N91-15295/9/GAR 129,951 
System and Method for a General Purpose Architecture 
fol rs Computer-Aided Training. 
PAT-APPL-7-545 235/GAR 
PROTOCOLS 
Toward Modular Semantic Application Layer Protocols 
(MS-ALPs): Communication between Heterogeneous In- 
formation Systems Using Artificial Intelligence (Al) Pro- 


| myn AN Techniques. 


PROTON BEAMS 
Accelerating rv storing polarized hadron beams. 
DE91006464/GAR 


Fermilab polarized beam facility. 
DE91006556/GAR 


* oro RHIC. 


129,173 


of Protective 
jot, Humid In- 


127,734 


127,652 


128,029 


29,733 
129,740 


Remarks on 
DE91 007089/ 


PROTON FLUX ~sall 
Characteristics of Trapped Proton Anisotropy at Space 


Station Freedom Altitudes. 
NOt15 15953/3/GAR 
PROTON-PROTON INTERACTIONS 
Remarks on ~ with interactions of pp and e(sup 


+ _)e(sup (minus)). 
691008764/GAR 


PROTON REACTIONS 
Studies of the spin-isospin response of the nuclear con- 
tinuum using intermediate energy hadrons. Progress 
re . 
DE91006475/GAR 


PROTOTYPES 
Pan I: An Introduction for Users. 
AD-A229 683/8/GAR 128,073 


Protoflight Approach to LAGEOS 2 Environmental Test 


ay a 
N91-15213/2/GAR 129,929 


Real-Time Weather Processor (RWP) Prototype Test and 

Evaluation (PT and E) Plan. 

N91-15651/3/GAR 
PROTOZOA 

Biosensor for Cadmium Based on Bioconvective Pat- 


terns. 
N91-15674/5/GAR 
PROVING 
Proving Termination of Parallel Programs. 
N91-15786/7/GAR 
PSEUDOSCALAR MESONS 
Decay constants and wave functions of heavy-light pseu- 


doscalars. 
DE91007087/GAR 
PSYCHOLOGICAL TESTS 
Full-Information Item Bi-Factor Analysis. 
AD-A229 346/2/GAR 
PSYCHOMOTOR TESTS 
Task Analysis and Workload Prediction Model of the MH- 
60K Mission and a Comparison with UH-60A Workload 
Predictions. Volume 3. Appendixes H through N. 
AD-A229 408/0/GAR 127,503 
investigation of Psychomotor and Spatial Abilities in Sim- 
ulated Air Defense Engagements. 
129,099 


129,778 
127,609 


129,718 


129,735 


127,639 


129,088 


128,091 


129,776 


127,690 


AD-A229 649/9/GAR 
PSYCHOPATHOLOGY 

Assessment of Behavior Problems in Persons with 

a ere Retardation Living in the Community. Report on a 

lorkshop on September 9, 1988. 

Past 155929/GAR 
PSYCHOPHYSICS 

image Quality Metrics and Application of the Square Root 
Integral (SQRI) Metric: An Overview. 


KW-84 VOL. 91, No. 11 


127,713 


KEYWORD INDEX 


AD-A229 753/9/GAR 


ee ADMINISTRATION 
vont of the sti 


127,731 


Office of the President, Jan- 
20, 9-December 31, 1990. 
PB 1- 197423/ GAR 


PUBLIC ASSISTANCE 
Social Security Bulletin: Annual Statistical Supplement, 


1989. 
PB91-155473/GAR 
PUBLIC BUILDINGS 
Computer-Aided Decision Support System for Making Lo- 
cational Decisions. 
PB91-153684/GAR 
PUBLIC HEALTH 
Post-Heari Brief on the a Safety and 
Health Administration's Proposed Rule on Occupational 
Exposure to Bloodborne Pathogens by R. W. Niemeier, 
May 21, 1990. 
PB91-153643/GAR 
PUBLIC OPINION 
Domestic Policy Council's Task Force on Wetlands: Sum- 
mary of Public Meetings and Written Comments. 
PB91-161182/GAR 
PUBLIC POLICIES 
California Policy Choices. Volume 1. 
PB91-155721/GAR 
California Policy Choices. Volume 2. 
PB91-155739/GAR 
California Policy Choices. Volume 3. 
PB91-155747/GAR 
California Policy Choices. Volume 4. 
PB91-155754/GAR 
California Policy Choices. Volume 5. 
PB91-155762/GAR 
California Policy Choices. Volume 6. 
PB91-155770/GAR 
PUBLIC-PRIVATE PARTNERSHIPS 
Public-Private Partnership Case Studies: Profiles of Suc- 
cess in Providing Environmental Services. 
PB91-145904/GAR 
PUBLIC RELATIONS 
Fort Hood: Home of the Third Corps. 
AD-A229 608/5/GAR 129,215 
Public Relations Model for the Department of Defense 
during Combat Contingencies. (Final Report). 
AD-A229 657/2/GAR 127,426 
Public Private Partnerships for Environmental Facilities: A 
Self-Help Guide for Local Governments. 
PB91-145714/GAR 128,657 
PUBLIC SCHOOLS 
Selected Characteristics of Public and Private School 
Teachers: 1987-88. 
PB91-155911/GAR 127,653 
State Profiles of Public Elementary and Secondary Edu- 


cation 
127,657 





127,451 
127,446 


129,994 


128,462 


129,299 


129,838 
129,839 
129,840 
129,841 
129,842 


129,843 


128,658 


1987-88. 

PBOT. 456257/GAR 
PUBLIC WORKS 

Public Works Management Automation Work Input Con- 

trol Module. Program Maintenance Manual Written for 

Zenith-248 Using Microfocus (Tradename) COBOL and 

Btrieve (Tradename). Version 2.2. 

PB91-151910/GAR 127,911 


Public Works Management Automation Work Input Con- 
trol Module. Users Manual Written for Microcomputers 
Using Microfocus (Tradename) and COBOL and Btrieve 
(Tradename). Version 2.2. 

PB91-151928/GAR 127,912 


Public Works Management Automation Facilities Engi- 
neering Job ae Module. Engineered Performance 
Standards Submodule. Users Manual Written for the 
Zenith- 248 Using Microfocus (Tradename) COBOL and 
Btrieve (Tradename). Version 2.2. 

PB91-151936/GAR 127,913 


Public Works Management Automation Facilities Engi- 
neering Job Estimating Module. Unit Price Standards 
ae Users Manual Written for Zenith-248. Version 


Paat-1 51944/GAR 127,914 


Public Works Management Automation Facilities Engi- 
neering Job Estimating Module. Preventive Maintenance 
and Bane yog Submodule. Users Manual Written for the 
Zenith-248. Version 2.2. 

PBON. 151951/GAR 127,915 


Public Works Management Automation Facilities Engi- 
neering Job Estimating Module. Program Maintenance 
Manual Written for Zenth- 248 Using Microfocus (Traden- 
ame) COBOL and Btrieve (Tradename). Version 2.2. 

PB91-151969/GAR 127,916 


Public Works Management Automation Shore Facilities 

Inspection Module. Users Manual Written for the Zenith- 

248 Using Microfocus mr radename) COBOL and Btrieve 
lersion 


(Tradename). 
PB91-151977/GAR 127,917 


Public Works Management Automation Facilities Engi- 
neering Job Estimating Module; Shore Facilities Inspec- 
tion Module; Work Input Contro! Module. System Notes 
Manual. Version 2.2. 

PB91-151985/GAR 127,918 


WIC, FEJE, SFI Modules, Version 2.2 (for Microcomput- 
ers). 


PB91-506659/GAR 
PULLEYS 

Sheave Assembly. 

PAT- APPL7- 507 264/GAR 128,699 

Heat Engine with jated Shape Memory Drive Belt. 

PAT-APPL-7-554 509/GAR 128,726 
PULMONARY FUNCTION 

Influence of Anticholinesterase on Distribution of Ventila- 

tion and Gas Exchange. 

AD-A229 341/3/GAR 129,082 
PULSE COMBUSTORS 

Reduction of NO(sub x) and SO(sub 2) emissions from 

coal ne B pulse combustors. Quarterly technical 


as ae aan 1, 1990-June 30, 1990. 
DE 1005535/GA 128,417 


Development of a pulse coal combustor for industrial ap- 
plications. Phase 1, Final report. 
DE91006848/GAR 
PULSE COMMUNICATION 
Trellis Coded Modulation for Transmission over Fading 
Mobile Satellite Channel. 
PATENT-4 945 549 
PULSE COMPRESSION 
Phase-Coded Waveforms and Range Superresolution. 
AD-A229 530/1/GAR 128,138 
PULSE RATE 
Dual Physiological Rate Mi 
PATENT-4 936 309 
PUMPING 


mony | Systems and Flow Interfaces for Rapid Re- 
sponse Electronic Reheat Controls. 
AD-P006 206/7/GAR 127,957 


PUMPS 


Air ingestion into the external loops of a Savannah River 
Site reactor a" postulated LOCA. 
DE91007239/GA 


PWR TYPE REACTORS 
eee with non-fuel-bearing components in LWR 


fuel s' 
129,488 


127,921 


129,321 


128,027 





128,162 


129,466 


syste 
DE91006715/GAR 


ABWR Design Verification Program. Annual progress 
report, October 1, 1989-September 30, 1990. 
DE91006976/GAR 
PYRIDINE 
Adsorption of pyridine by combusted oil shale. 
DE90015322/GAR 128,562 
Identification and temporal behavior of radical interme- 
diates formed during the comb and of 
Pomme fuels: Kinetic pathways to soot formation. 
rogress ay ae 1988-June 30, 1991. 
DE91006842/GAR 128,328 
PYRIDOSTIGMINE 
Influence of Anticholinesterase on Distribution of Ventila- 
tion and Gas Exchai 
AD-A229 341/3/GAR 129,082 
PYRITE 
Comminution employing liquid nitrogen pretreatments. 
Final report, January 1, 1989-August 31, 1990. 
DE91005735/GAR 
PYROCATECHOLS 
erg Fundamentals of Coal Thermolysis. Annual 
rt, May 1989-April 1990. 
128,293 


129,463 





128,314 


Repo! 

PBOT. 161299/GAR 
PYROCHEMICAL REPROCESSING 

Chloride anion exchange coprocessing for recovery of 

plutonium from pyrochemical residues and Cs2PuCié fil- 

trate. 

DE91006612/GAR 129,487 
PYROLYSIS PRODUCTS 

Kinetics of coal pyrolysis. Volume 1, Sections 1-5: Final 

report. 

DE91005307/GAR 129,312 

Measurement and modeling of advanced coal conversion 

processes. 15th quarterly report, April 1, 1990-June 30, 

1990. 

DE91005525/GAR 128,279 
PYROLYTIC GRAPHITE 

Heat Transfer Device and Method of Making the —_ 

PAT-APPL-7-501 893/GAR 28,836 
PYROPHOSPHATES 

Key structure-activity relationships in the vanadium phos- 

phorus oxide catalyst system. 

DE91005247/GAR 127,859 
PYROTECHNICS 

Development of an igniter for Plastic Thermite. 

N91-15415/3/GAR 127,936 


Study of the Radiant Ignition of a Range of Pyrotechnic 
Materials Using a CO2 Laser. 
N91-15416/1/GAR 

QUADRATIC EQUATIONS 
Optimal Control by Neural Networks. 
N91-15797/4/GAR 128,099 


Implementation of a Solid Modelling System with Quadric 
Surfaces. 
N91-15819/6/GAR 


127,937 


128,921 





E 





U of Limit Cycles in Quadratic 
S ystems of Class a) sub |= m= 0. 
Noi 15825/3/GAR 128,925 
QUADRATIC PROGRAMMING 
Linear a Problem, Sufficient Matrices, and 
the Criss-Cross M 
N91-15823/8/GAR 
QUALITY 
Employee Attitudes of the Organizational Culture: As- 
sessment of a TQM Implementation Process. 
AD-A229 728/1/GAR 127,449 


Price and Quality in Higher Education. 
PB91-156406/GAR 


QUALITY ASSURANCE 
Argonne’s performance assessment of major facility sys- 
tems to support semiconductor manufacturing by the Na- 
cee) Agency/R Group, Ft. Meade, Maryland. 


Document index. 
DE91 00831 8/ GAR 128,197 


Production of Standards and Reagents for the Quality 
Control of Medicines. Technical Report: Establishment of 

leference Substances for Pharmaceutical 
Quality Control in Viet Nam. 
PB91-159855/GAR 


Production of Standards and Rea 
Control of Medicines. Technical Report: Production of 
eeyer so gee Adsorbents. 

PB91-159871/GAR 129,020 


Analysis of a Aca Care by oes Systems: Adminis- 
tering Nursing Home Care Mix Reimbursement Systems: 
Issues of Assessment, Quality, Access, Equity and Cost. 
Volume 2. Final Report. 
PB91-160523/GAR 

QUALITY CONTROL 
Improving Internal Customer Service. 
AD-A229 580/6/GAR 127,425 
Employee Attitudes of the Organizational Culture: As- 
sessment of a TQM Implementation Process. 

AD-A229 728/1/GAR 127,449 
International Symposium on Environmental Testing for 
Space Programmes: Test Facilities and Methods. 

N91- °15210/4/GAR 129,957 


Sa Ese Requirements for Environmental Test 


NOT "5228/1 /GAR 128,713 


Analysis of poy! Practices in Fracture Treatment Con- 

trol. Part 1. Data Acquisition, Field Analysis, and Quality 

Control Techniques Used during Fracture Treatments. 

Topical Report, en 1989. 

PB91-155614/GA' 129,323 
nts for the Quality 


Production of Standards and Rea 
eport: Production of 


128,924 


127,661 


129,018 
nts for the Quality 


128,682 


Control of Medicines. Technical 
Standards Antibiotics and Other Reference Substance. 
PB91-159863/GAR 129,019 
QUALITY MANAGEMENT 
Employee Attitudes of the Organizational Culture: As- 
sessment of a TQM Implementation Process. 
AD-A229 728/1/GAR 127,449 
QUANTITATIVE CHEMICAL ANALYSIS 
Determination of re ratio in glass. 
DE91004324/GAR 
QUANTUM CHROMODYNAMICS 
Surface tension in QCD. 
DE91007088/GAR 
QUANTUM EFFICIENCY 
Quantum Well Infrared Detectors: An Introduction. 
N91-15158/9/GAR 
QUANTUM ELECTRODYNAMICS 
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Proceedings of the Object-Oriented Database Task 
bray Workshop. Held in Atlantic City, New Jersey on 


—- b. 1990. 
PB91-159723/GAR 128,096 


STANDARDS 
Benchmarking the Connection Machine. 
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Large-strain os ee compression materials tests in 


poo vot of penetration modeling research. 
31004187/GAR 128,877 
Process development of thin strip steel casting. Final 


r § 

£91005692/GAR 128,903 
Considerations relating to pulsed-beam modification of 
materials. 

DE91006771/GAR 128,864 
Effects of irradiation on crack-arrest toughness of two 
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cont Implications of SDI. Will We Be More Secure in 


2010. 
AD-A229 827/1/GAR 129,102 


STRATEGIC PETROLEUM RESERVE 
Strat Petroleum Reserve quarterly report, (July 1, 
1990-September 30, 1990). 
DE91006757/GAR 
STRATEGY 
Essays on Strategy 6. 
AD-A229 572/3/GAR 127,673 
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boussinesq(prime)s approximations for thermal stratifica- 
tion phenomena). 
DE91742137/GAR 129,587 
STRATOSPHERE 
Solar variations and their influence on trends in upper 
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Application of MeV ions to the analysis and modification 
of high temperature superconducting materials. Final 


report. 
DE91007317/GAR 128,796 
STRUCTURAL DESIGN 


iniegrated Control-Structure Design. 
N91-15180/3/GAR 


Design and Fabrication of a Seismic Mass. 
N91-15255/3/GAR 


128,620 


129,955 


129,894 





Two Point Exponential Approximation Method for Struc- 
= ~ pena of Problems with Frequency Con- 


NOLS 15603/4/GAR 129,708 
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Programs Serving Drug-Exposed Children and Their Fam- 
ilies. — 2. Gite v Visit Summaries and Program De- 
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Technology Demonstration Program: Issue No. 1, Winter 

128,428 


mic Data for Modeling of Flue Gas Cleanup 
(Abstract for Poster Session). eiee 
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Heterogeneous Parallel Programming Capability. 
AD-A229 710/9/GAR 
Energy sciences supercomputing 1990. 
DE91007188/GAR 
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N91-15742/0/GAR 127,688 
BOEING AEROSPACE CO., SEATTLE, WA. 
D180-32598-1 
Solar Heat Receiver Technology. 


Dynamic 
(NASA-CR- 187040) 
N91-15297/5/GAR 


= 1.26:182020 


Nor. 15180/3/GAR 
NAS 1.26:187040 
Solar ic Heat Receiver Technology. 
(NASA-CR- 187040) 
N91-15297/5/GAR 
BOEING CO., SEATTLE, WA. 


Integrated Technology Development Laboratories. 
N91-15743/8/GAR 127,518 


BONN UNIV. (GERMANY, F.R.). 


129,871 


Applicati perry ey Aho 
Systems in Remote Sensing for pother 
N91-15438/5/GAR 127,573 


= POWER ADMINISTRATION, PORTLAND, 


DOE/BP-1455 


Operations, maintenance, and replacement 10-year plan, 
1990-1999: Environmental strategy. Final report. 
DE91006228/GAR 128,458 


i o> or 
for the conservation competitive bid- 


ng pilot oad ots ry 
an GAR 127,450 
BONNEVILLE POWER ADMINISTRATION, PORTLAND, 
OR. DIV. OF FISH AND WILDLIFE. 
DOE/BP-1485 
Columbia River Basin Fish and Wildlife ogee 


pa ee Work Plan for fiscal year 1 
DE91006232/GAR 129,343 


BOSTON UNIV., MA. COLL. OF ENGINEERING. 
— Control Theory of Complex Mechanical Sys- 
(aro FOSR-TR-90-1 155) 
AD-A229 474/2/GAR 
BOSTON UNIV., MA. SCHOOL OF MEDICINE. 
DOE/PC/89772-T1 
Applications of micellar enzymology to clean coal tech- 
nology. Fourth quarterly report. 
DE91005553/GAR 128,283 
BRANDEIS UNIV., WALTHAM, MA. 
DOE/ER/13486-5 
SS ants 6 orp ae 


and dark. Progress report. 
DE91006542/GAR 128,953 


Causes of Failure to Transplant Cadaveric Human 


Organs. 
PB91-158386/GAR 129,079 
BRIGHAM YOUNG UNIV., PROVO, UT. 


DOE/ER/12105-1 
Investigation of condensed matter fusion. Annual 
progress report, March 15, 1990-December 1990. 
DE91007246/GAR 129,784 
BRISTOL UNIV. (ENGLAND). 
ee a Modelling Using Milhy. Volume 2. User 
AD-A229 387/6/GAR 129,279 
pe inundation Modelling Using Milhy. Volume 1. User 
(AD S654. EN-01) 
AD-A229 413/0/GAR 
BRITISH AEROSPACE PLC, BRISTOL (ENGLAND). 
Great Britain in Space 
N91-15194/4/GAR 129,849 
BRITISH AEROSPACE PLC, STEVENAGE (ENGLAND). 
= Vacuum Testing of the Olympus PFM Space- 
Craft. 
N91-15239/7/GAR 129,937 
RF Anechoic Load Assembly for Use During Spacecraft 
Solar Simulation Testing. 
N91-15286/8/GAR 129,950 
BROOKHAVEN NATIONAL LAB., UPTON, NY. 


BNL-NUREG-44993 
MELCOR simuiation of long-term station blackout at 
Peach Bottom. 
DE91006348/GAR 129,457 


BNL-NUREG-45503 
Methods for evaluati 


129,845 


129,280 





of display indica- 
129,462 
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tors. 
DE91006909/GAR 
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BNL-43313 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program. In situ R of Deteriorated Concrete 
in Hydraul Epoxy Injection Repalr ot a 
/TR/SL-REMR-CS-30) 
AD-A229 429/6/GAR 
BNL-44653-Rev.10/90 
Conversion of biomass to methanol and its effect on 


CO(sub 2) emissions. 
DE91006303/GAR 128,646 


BNL-45270 
Development of polymer concrete vaults for natural gas 


po cern stations. 
91005543/GAR 128,312 


BNL-45277 
Geothermal materials project input Ih panaas tech- 
task. por pb om mee rag FY 199 nen 





127,922 


DE91005502/GAR 
BNL-45327 
Validity of repeated initial rise thermoluminescence kinet- 
91004793/GAR 129,717 
ba) : 
Life extension 


DE91006350/G. 
BNL-45428 
Design and cost estimate of an 800 MVA superconduct- 


Desio0ee18/GAR 
91006919/GAR 128,175 


BNL-45505 
volume scattering from smooth surfaces. 
DE91007154/GAR 1, 


(29,658 

BNL-45574 

Surface tension in 

DE91007088/GAR 
BNL-45581 . ‘ 

Decay constants and wave functions of heavy-light pseu- 

(CONF-901072-8) 

DE91007087/GAR 
BNL-45599 

cw A Di np gelmaeaati tapclinmmalia ceases 

DE91005443/GAR 128,968 
BNL-45600 

R ona 


DE91007089/ 


BNL-45617 
Overview of the RHIC project. 
DE91007090/GAR 


CONF-890836-27 
jace volume scattering from smooth surfaces. 
DE91007154/GAR 129,658 
CONF-901072-7 _ 
Surface tension in QCD. 
DE91007088/GAR 


CONF-901076-2 
Quantitation of the human basal ganglia with Positron 


Emission Tomography 
DE91005443/GAR 


CONF- —* . 
Life 


DE91006350/GA\ 
CONF-910213-17 

Methods for evaluation and comparison of display indica- 

tors. 

DE91006909/GAR 129,462 


CONF-9007188-1 
Validity of ae pe rise thermoluminescence kinet- 
nations. 


beat 004793/ jean 129,717 


CONF-9010185-18 
. MELCOR simulation of long-term station blackout at 
DE91006348/GAR 129,457 

CONF-9011177-1 
Overview RHIC project. 
DE91007090/GAR 

CONF-9011177-2 
Remarks on a 
DE91007089/GAR 

NSF-ITP-90-216 
Decay constants 


turbines used for power generation. 
oR 128,240 


129,777 


129,776 


ized RHIC. 
129,778 


129,779 


129,777 


128,968 


So turbines used for power generat 
128,24 240 


129,779 


ized RHIC. 
129,778 


and wave functions of heavy-light pseu- 
(CONF-901072-8) 
DE91007087/GAR 129,776 


BROWN UNIV., PROVIDENCE, Ri. DEPT. OF PHYSICS. 
DOE/ER/40452-5 | 


a helium-4 based 
neutrino detector. Progress AS May 1, 1908 Desome 


ber 31, 1990. 
DE91006731/GAR 129,751 
BROWN UNIV., PROVIDENCE, Ri. DiV. OF ENGINEERING. 
NAS 1.26:187410 
— identification for Nonlinear Aerodynamic Sys- 
INASA-CR- 187410, 
N91-15126/6/GAI 
BRUEEL AND KJAER A/S, NAERUM (DENMARK). 
Mechanical and Acoustic Testing Using Intensity Tech- 
niques. 
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N91-15250/4/GAR 129,569 
BUREAU OF ECONOMIC ANALYSIS, WASHINGTON, DC. 


Balance of Payments of the United States. Concepts, 
Data Sources, and Estimating Procedures. 
PB91-155937/GAR 127,795 


BUREAU OF ECONOMIC ANALYSIS, = Dc. 
REGIONAL ECONOM! 


IC MEASUREMENT 


BEA-REM-90-07 
Local Area Personal Income. Volume 1. Summary, 1983- 


88. 
PB91-160457/GAR 
BEA-REM-90-10 
Local Area Personal Income. Volume 4. Southeast 
poo og 1983-88. 
PB91-160473/GAR 127,769 


— REM-90-08 
Area Personal Income. Volume 2. New England, 
Mideast, end and Great Lakes Regions, 1983-88 
PB91-160465/GAR 127,768 


REA-REM-90-11 
Local Area Personal Income. Volume 5. Southeast, 
ean Mountain, and Far West Regions; Alaska and 
Hawaii. 1983-88. 
PBOI- 160481 /GAR 127,770 
BUREAU OF HEALTH PROFESSIONS, ROCKVILLE, MD. 

Bureau of Health Professions Area Resource File (ARF) 
Tape, 1990. 
(DHHS/DF/MT-91/005) 
PB91-506824/GAR 128,687 
Bureau of — a Area Resource File (ARF) 
Documentation Tape, 1 
(OHHS/DF/MT-9 006) 

PB91-506832/GAR 128,688 


BUREAU OF LAND MANAGEMENT, BAKERSFIELD, CA. 
BAKERSFIELD DISTRICT OFFICE. 


BLM/CA/ES-90/001/1610 
i Resource Ma 


127,767 


Plan and Environmental 


Impact Statement. 

PB91-145318/GAR 129,347 
BUREAU OF LAND MANAGEMENT, SANTA FE, NM. NEW 
MEXICO STATE OFFICE. 

New Mexico Forest/Woodiands 2000: A Management 


Strategy. 

PBO1 164625/GAR 129,349 
BUREAU OF MINES, ALBANY, OR. ALBANY RESEARCH 
CENTER. 


BUMINES-B-693 
fnay in Iron Pere Compositions as Related to Fer- 
‘ous Scrap Quality Other Variables: 1981-86. 
PBOt- 160952/GAR 128,857 


BUREAU OF MINES, DENVER, CO. DENVER RESEARCH 
CENTER. 


BUMINES-IC-9239 
Multislice Mining for Thick Western Coal Seams. 

?B91-160929/GAR 129,336 
BUREAU OF MINES, — CO. INTERMOUNTAIN 
FIELD OPERATIONS C! 

Preliminary seaaeaiie id Rare-Earth-Element-Beari 

Veins, Breccias, and Carbonatites in the Laughlin Peck 

Area, Colfax County, New Mexico. 

PB91-155465/GAR 129,322 
BUREAU OF MINES, PITTSBURGH, PA. PITTSBURGH 
RESEARCH CENTER. 

Pneay Aral of Meodoges for Ming Ti 
iminary is of Met jor Mini in- 

Seam Mountaintop Coal Resources. pe 

PB91-160879/GAR 129,332 


BUMINES-IC-9271 
Sources and Characteristics of Quartz Dust in Coal 


Mines. 
PB91-160911/GAR 128,448 


ge go 
tion Products from Mine Materials: 
Their Rath to Mine | Fire Detection. 
PB91-160903/GAR 129,335 
gy ange a 
Review of Water-Jet-Assisted Rock Cutting. 
PB91-160887/GAR 
eee 
Laboratory — of the CSE SR-100 Self-Contained 
'-Rescuer for Ruggedness and Reliability. 
PB91- 160805/GAR 129,334 
BUREAU OF MINES, WASHINGTON, DC. 
BUMINES-MYB-1988-VOL-3 
Minerals Yearbook, 1988. Volume 3. Area Reports: Inter- 


129,340 


129,333 


national. 
PB91-161760/GAR 
BUMINES-RI-9332 
Evaluation of Ult 





for Bolt 
129,331 


Load Determinations. 
PB91-160861/GAR 


BUMINES-SP-6-90 
Mineral Position of the United States, 1989: Annual 
Report of the Secretary of the Interior Under the Mining 
and Minerals Policy Act of 1970. 
PB91-160945/GAI 129,337 


Minerals Yearbook: The Mineral Industries of Southern 
South America. 1988 International Review. 
PB91-155978/GAR 129,326 


Minerals Yearbook, 1989. Calcium and Calcium Com- 


B91-155994/GAR 129,327 
RCRA’s Solid Waste R aed and Its 7. -y on Re- 
source Recovery in the is Industry. An Analytical 
PB91-160937/GAR 128,591 

po MINES, WASHINGTON, DC. DIV. OF POLICY 


ANALYSIS. 
Effect of the Plan on the LDCS’ Copper Industry. 
127,776 


PB91-155440/GA\ 
BUREAU OF RECLAMATION, DENVER, CO. 


Earth Manual: Part 2. A Water Resources Technical Pub- 
lication. Third Edition. 
PB91-161836/GAR 129,374 


BUREAU OF RECLAMATION, PHOENIX, AZ. ARIZONA 
PROJECTS OFFICE. 
DOE/EA-0385 
Final environmental assessment: Los Reales 115 kV 
transmission line alternative routes. Tucson aqueduct: 
Phase B, Central Arizona project. 
DE91005781/GAR 


BUREAU OF THE CENSUS, WASHINGTON, DC. 
GE89-4 


128,642 


County Government Employment: 1989. 
PB91-156216/GAR 


H-170-87-10 


127,464 


American Housing Survey for the “oe NJ Metropoli- 
tan Area in 1987. Current Housing R 
PB91-155903/GAR 130,000 
H-170-87-21 
merican Housing Survey for the Atlanta Metropolitan 
Area in 1987. Housing Reports. 
PB91-155887/GAR 129,998 
H-170-87-38 
Housing Survey for the San Diego Metropolitan 
1987. Current Housing Reports. 
Poot. 155895/GAR 129,999 
H- 170-87-60 
Survey for the Seattle-Tacoma Metro- 
— poltan Area in 1987, Current Housing R 
91-155796/GAR 129,997 
H-170-88-45 
American Housing Survey for the Cleveland Metropolitan 
Area in 1988. Current Housing Reports. 
PB91-156083/GAR 130,002 


H-1 torn 


ne Survey for the nom Metropoii- 
Reports. 


tan Area in 1988. Current Housing 
P89 1-156075/GAR 
BUREAU OF THE CENSUS, WASHINGTON, DC. 
GOVERNMENTS Div. 
GE-89-2 
Government Employment: City Employment in 1989. 
PB91-156109/GAR 127, 
CALIFORNIA INST. OF TECH., PASADENA. 
DOE/PC/88911-T5 
Thermally induced structural cha 


Cmte poogreee report, May 1, 
DE91005739/GAR 


NAS 1.26:187330 
Mantle mics and 
(NASA-CR-187330) 
N91-15642/2/GAR 

NAS 1.26:187781 
GPS Measurements of Deformation Associated with the 
1987 Superstition Hills Earthquake: Evidence for Conju- 

ite Faulting. 
[ASA-CR-187781) 
N91-15647/1/GAR 


NAS 1.26:187788 
GPS Measurements of Strain Accumulation Across the 
Imperial Valley, California: 1986-1989. 
(NASA-CR- 187788, 
N91-15649/7/GAI 


130,001 


in coal combustion. 
990-July 31, 1990. 
129,314 


129,267 


129,268 


129,269 
CALIFORNIA INST. OF Leong) re EARTHQUAKE 
ENGINEERING RESEARCH 
EERL-89-04 
Near Source eg cong A 6 pete by Instru- 
mental Arrays in Tangshan, China. 

PB91- 154112/GAR 129,270 
CALIFORNIA STATE UNIV., LONG BEACH. DEPT. OF 
CHEMICAL ENGINEERING. 

DOE/PC/88912-T7 
aang * pad. additives and surface control in slurry atomiza- 


ye hy ye September 1988-September 1990. 
Deb1005461/ AR 


129,313 
CALIFORNIA UNIV., BERKELEY. 
DOE/ER/13698-T1 
Characterization of embryo-specific 
April 1, 1987-March 31, 1988. 
DE91006870/GAR 
DOE/ER/40161-T1 
High energy physics and cosmology. 
June 1, 1984-May 31, 1985. 
DE91006853/GAR 


genes. Progress 
128,983 


. Technical progress 
129,766 





igh energy” physics 
and cosmology. Progress report, 
pret, 1 087 May St 1988). 
127,595 
ope een 9 is ( 
energy physics orrony ¥ ‘Annual technical 
con” * 1988-May 31, 1989. 


Bes10068: 127,596 


DOE mnvannet-t4 “ia ‘ 
energy physics cosmology. (Annual technical 
propece > ee 1990-May 31, 1991. 
127,597 


Doevenvsi i161 * 
port fae 1900-Aped 1000" pale Soneloa progress 
'91006876/GAR 129,641 


Neutral Atom ee Interferometry. 

AD-A229 368/6/ 129,710 
CALIFORNIA UNIV., BERKELEY. BERKELEY FUSION 
ENGINEERING. 


DOE/ER/52154-T1 
and economic aspects of 
DE91006877/GAI 
DOE/ER/52154-T2 
Code incorporating 


environmental, safety, 
a eee ae ome 


and economic 
DE91006878/GA! 

UC-BFE-001 
Code 


and economic 
DE91006877/ 


UC-BFE-009 
poe development aye ee my environmental, safety, 
beoioces7a/Gan 129,388 


o_ UNIV., BERKELEY. COMPUTER SCIENCE 


Ai is of Diskless Workstation Traffic on an Ethernet. 
AD- 680/4/GAR 128,072 
Pan |: An Introduction for Users. 
AD-A229 683/8/GAR 128,073 
CALIFORNIA UNIV., BERKELEY. DEPT. OF ASTRONOMY. 
Opener Te 
and cosmology. 


Deatoo7 9/GAR 129,797 


CALIFORNIA UNIV., BERKELEY. DEPT. OF MECHANICAL 
ENGINEERING. 


DOE/ER/13780-T1 
Turbulent transport of heat within a longitudinal vortex/ 
aes layer interaction. Progress report as of May 6, 
DE91006864/GAR 129,584 
Ogee 1e78e- Te i eat al siihiciteah tieatin 
ina 
Pee a layer interaction. ( ‘ess report, 1989). 
DE91006865/GAR os 129,585 


Panta os UNIV., BERKELEY. DEPT. OF NUCLEAR 
ENGINEERING. 


pose T1 
electron cyclotron maser for fusion reactor 
ing. (Progress report, July 1986-July 1987). 
DEO TOOGSSTTGAR 129,609 
CALIFORNIA UNIV., BERKELEY. DEPT. OF PHYSICS. 
DOE/ER/13667-T1 
Isotopic studies of rare gases in terrestrial samples and 
in natural nuc! . Progress report. 
DE91006866/GA 129,259 
DOE/ER/13667-T2 
Isotopic studies of rare gases in terrestrial samples and 
in natural nuc . Progress report. 
DE91006867/GA 129,260 
DOE/ER/13667-T3 
Isotopic studies of rare in terrestrial samples and 
natural nucleosynthesis. report. 
DE91006868/GAR 129,261 
Ogee ae -T2 ~ 
genes. pemes 
year research cca, April 1, 1988- 


DE91006869/GAR 128,982 


CALIFORNIA UNIV., BERKELEY. DEPT. OF PLANT 
BIOLOGY. 


“Anal of pro al essential fr or Agrobacter mediated 

re) aaa _ 

|A transfer to lis. (Progress report). 
DES1006871/GAR 128,956 


CALIFORNIA UNIV., BERKELEY. ELECTRONICS 
RESEARCH LAB. 





DOE/ER/53220-T9 
El i h Lab Plasma Theory and 


Simulation G annual progress report, January 1, 
1989-December 31, 1989. 
DE91007303/GAR 129,644 


UCB/ERL-M-89/114 
Analytical solutions 





and particle simulations of cross-field 


£91007306/GAR 129,646 


UCB/ERL-M-89/116 
Traveling-wave-tube simulation: The IBC code. 
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DE91007305/GAR 


UCB/ERL-M-89/136 
Numerical error in electron orbits with large omega (sub 


91007304/GAR 129,645 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF CIVIL 
ENGINEERING. 
ISBN-0-309-04433-2 
Natural Disaster Studies. Volume 1. The New Year’s Eve 
Flood on Oahu, Hawaii, December 31, 1987-January 1, 


1988. 
PB91-161091/GAR 


128,168 


at a ? ina density maximum. 
Final report, June 16, 1989-June 15, 1990. 
DE91006683/GAR 


CALIFORNIA UNIV., SAN DIEGO, ey 


F< se ma of pate, Biochemical, | 

‘echniques in R: Viral viral Dleguowa” 
(CESB-RVD-320) _ 
PB91-160960/ 128,961 


CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. DEPT. OF 
MATHEMATICS. 


Nonlinear Stability in Fluids and Plasma i 
Dynamics and Circle q 
(AFOSR-TR-90-1157) 
AD-A229 469/2/GAR 

CALIFORNIA UNIV., SAN FRANCISCO. INST. FOR 
HEALTH POLICY STUDIES. 
Guide to National Data on Maternal and Child Health with 
Si i on Financing Services for Chronically 
PB91-153189/GAR 
CALSPAN ADVANCED TECHNOLOGY CENTER, 
BUFFALO, NY. 
Operation of Gas Turbine Engines in Dust-Laden Environ- 
AD-P006 197/8/GAR 127,948 
CAMBRIDGE UNIV. (ENGLAND). 
i ee eS Hee bh Po ey 


129,578 


128,663 


on 2-7 
(RA ) 
AD-A229 490/8/GAR 


Pwr: of Mixed Oxide Superconductors. 

AD-A229 845/3/GAR 

CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 

DOE/ER/45423-1 

ert ‘eport, August 19% Taub Oecounen 1990) 
Deo1006787/GAR 128,883 
Improved Disparity MAP Analysis Through the Fusion of 
Monocular | Segmentations. 
N91-15623/2/ 129,231 
Fusion of Monocular Cues to Detect Man-Made Struc- 


tures in Aerial | b 
N91- 15624/0/GAR 129,232 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. CENTER 
FOR ENERGY AND ENVIRONMENTAL STUDIES. 


DOE/MC/24248-2900 
Stochastic modeling of coal gasification combined cycle 
GAR 128,271 


systems. T: 
DE90015570/GAR 
DOE/MC/24248-2901 
Stochastic ao pot my wn Ne yee cycle 
combined cycle Wace) pam Soma teen eT 2, Topical — 
DE90015345/GAR 128,270 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. CENTER 
FOR EXCELLENCE IN OPTICAL DATA PROCESSING. 


DARPA/SEMI/1090 
for Scene Analysis. 

AD-A229 794/3/GAR 128,104 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. DEPT. OF 
COMPUTER SCIENCE. 

CMU-CS-90-184 


T First-Class Continuations in ML. 
Riek A 767/9/GAR 128,098 


CARTER-GOBLE ASSOCIATES, INC., COLUMBIA, SC. 
Private Sector Workshop Manual for Rural 
and Smail Urban Public Transportation Providers. Work- 


shop Manual. 
(DOT-T-90-16) 
PB91-160978/GAR 129,983 
CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
cern come 


129,579 


129,668 


Model in a Monolithic Reactor with in- 


pons Reaction. 
(NASA-CR-187791) 
N91-15367/6/GAR 


we 1.26: narra 
Depth easton. 


127,935 


Model in a Monolithic Reactor with in- 


(NASA-CR- 187791, 
N91-15367/6/ 127,935 


CASE WESTERN RESERVE UNIV., OH. 
DEPT. OF MACROMOLECULAR SCIENCE. fence 


thang Pehmataton. 5 pany tees 


havior agi seer eee 


127,813 


127,812 


aentee Oaleeing iitvonco of Cgpshmer Come 
yo on the eo Behavior pt Pant 4-oano 
1/1/GAR 127,811 


TR-39 


Molecular Engineering of Liquid Crystalline Polymers 
Polymerization. 8. on, 6 uence ot Molec Woh 


Living P 
‘Biphenyonyjalyt Vinyl Ethers wih Etnye Propy and 


Buty! Alkyl Groups. 
AD-A229 770/3/GAR 127,810 


by 


of 
Ethers and 7-((4- 
Vinyl Ether, and the Meso- 


127,809 


Living Pohpnenenton et inieg Cationic 
5-((4-Cyano-4’ 
morphic of 
AD-A229 769/5/GAR 
ba Seen Crystalline Polymers 
ot Und by 
ey 4 — Trenetione of Poi Omega ~ 
)alkyl! Vinyl Ethers)s with Staal and Decea 
AD-A229 /7/GAR 127,808 
CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
IR-91-10004 
OECD Trade with the USSR and Eastern Europe: A Ref- 
erence Aid. 
PB91-928004/GAR 127,798 
RTT-91-10024 
OECD Trade with the USSR and Eastern Europe: A Ref- 
erence 
PB91-928004/GAR 127,798 


CENTRAL RESEARCH INST. OF ELECTRIC POWER 
INDUSTRY, CHIBA (JAPAN). 


DE91742137/GAR 
CRIE-U-89047 
ous 


no 
gensho no 
tion 


from submerged 
DE91742136/GAR 
CENTRAL RESEARCH INST. OF ELECTRIC POWER 
INDUSTRY, TOKYO (JAPAN). ENERGY AND 
ENVIRONMENT LAB. 


CRIE-T-14 
Daikibo 


DE91742162/GAR 


CRIE-T-89040 
ekitai wo naizosuru kaitentai no ekitai futtoji 
no shindo. (Vibration characteristics of rotor containing 


coolant). 
DE91742145/GAR 128,243 


CRIE-T-89042 
POR 38 « dennetsukan ni sayosuru nisoryu reishinryoku 
peed le. (Study of of fg-dyrar | forces acting 
on PWR SG-tube by two-phase flow) 
DE91742135/GAR 129,586 
CRIE-T-89046 
soecsa' nn kanatae PAS sekyenas thon seino No Nok. 
bmw no poy PAS en a 
conductor Pas) ey for ioe re use. Basic 
performance of material of lithium sec- 


ondary cell). 
DE91742134/GAR 
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DE91742133/GAR 


CRIE-T-89049 
pode agedigg: reap dae afin Chokyori kushi- 
gata ae ay SVC no donyu shishin. Qnprovement of 
ite stability by SVC. . Gulden for introducing 


SVC to tong power system) 
DE91742151/GAR 


CRIE-T-89051 
Nb(sub 3)Sn = ay chodendo senzai no kaihatsu. 1. 
Rinkai denryu mitsudo kojoho no kento. (Development of 
_e AC superconductor. part 1. Attempt for high 
C)). 
DE91742150/GAR 128,797 
CRIE- en denchi 


128,217 


128,249 


denchi no on ag ony dot)kahoden — 

tarashii 2 mene float setsuzokuho) ni 
Keno) ct characterise of Li/MoS{sub 2) 2) 
Iticell including an overcharged cell and an overdis- 


charged cell). 
DE91742132/GAR 


CRIE-T-89058 
Mippeigata namaridenchi ni yoru conditioner unten 
to namaridenchi — shiken Nokkee ‘<ouaien test of a 
sealed lead-acid batteries and life 
test of toad-ac 


cycle id batteries). 
DE91742131/GAR 


CRIE-T-89062 
Haidensen hanso hoshiki eno spectrum kakusan tsushin 

no tekiyosei. (Fundamental study on applicability of 
spectrum system on power distribution line carrier 


128,229 


128,228 


control). 
DE91742149/GAR 


CRIE-T-89065 
Jiban no denjiha denpan tokusei ni kansuru kento. (I). 
G Lee a teisu no to sono 
on propagation characteristics of electro- 
magnetic wi wave in Cidenpound. (i). Measuring method for 
i, constant of electromagnetic wave in rocks). 
'42146/GAR 129,263 


128,248 


CRIE-T-89068 
u keito ni okeru genshiryoku hendo fuka unten 
no hyoka shuho (BWR wo fukumu jukyu seigyo model no 
kaihatsu). (LFC/GF operation model of eBWR plant for 
AGC simulation). 
DE91742130/GAR 127,434 
CRIE-T-89075 
Kaisui kankyoyo stainless ko no koshoku, sukima fu- 
shoku nado kyokubu fushoku ni kansuru jikkenteki kento. 
a behavior of stainless steels for seawater appli- 


tions). 
DE91742147/GAR 128,843 


CENTRE D’ETUDES ET DE RECHERCHES 
Noe APPLIQUEES A LA MARINE, 


Prediction de PetCO2 en Fonction de la Puissance Me- 
canique Developpee et de la Masse Volumique des Gaz 
Ventiles (Predictive Equations for PetCO2 as a Function 
of Mechanical Workload and Density of Inhaled Gases). 
PB91-160242/GAR 129,078 
CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
eee greene! PROJECT. 
item Verification Program. 
Nonest "eo /1/GAR 
CENTRE NATIONAL D’ETUDES Di 
TELECOMMUNICATIONS, LANNION, (FRANCE). 
New Perspectives for the Inversion of Backscatter lono- 


Po 
D-P006 172/1/GAR 127,999 


Correction of lonospheric Effects for the Precise Orbit 
Determination of Satellites. 
AD-P006 177/0/GAR 129,921 


CENTRE NATIONAL D’ETUDES SPATIALES, TOULOUSE 
(FRANCE). 


129,862 


Satellite Qualification Tests for Electrostatic a. 
N91- 15284/3/GAR 


CENTRE NATIONAL DE LA po scieNTIMQUE, 
TOULOUSE (FRANCE). LAB. HARMACOLOGIE ET 
TOMSCLOGE FONDAMENTALES. 


ey oe ay Anaigesie de Type K (Type K Analgesics 
PB91-160275/GAR 129,021 


CENTRO DE INVESTIGACION CIENTIFICA Y DE 
EDUCACION SUPERIOR DE ENSENADA (MEXICO). 





Satex Project. 

N91-15202/5/GAR 129,928 
CENTRO DE INVESTIGACIONES ENERGETICAS, MEDIO 
AMBIENTALES Y TECNOLOGICAS, MADRID (SPAIN). 

CIEMAT-632 


Detectores de deriv: 
DE91741656/GAR 
CIEMAT-634 
Fiabilidad humana en los analisis probabilisticos de se- 
guridad. (Human reliability in probabilistic safety assess- 


ments). 

DE91741657/GAR 129,077 
CIEMAT-638 

Caracterizacion de un sistema de dosimetria personal 

termoluminiscente (UD-710A, UD-802, UD-875 Pana- 

sonic). (Characterization of a thermoluminiscence person- 

nel dosimetry system). 
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iva. (Drift chamber detectors). 
129,814 


CORPORATE AUTHOR INDEX 


DE91741658/GAR 


CIEMAT-639 
am nd sobre prototipos de camaras de deriva. (Experi- 
tal work on drift chambers). 
DES! 741659/GAR 129,815 


CIEMAT-640 
Determination of the properties of the central intermedi- 
ate vector boson Z(sup 0). 
DE91741660/GAR 129,816 
CIEMAT-649 
Biological dosimetry of ionizing radiation by chromosomal 
aberration analysis. (Dosimetria biologica de las radia- 
ciones ionizantes mediante el analisis de aberraciones 


pron thereon 
DE91741661/GAR 
CIEMAT-650 
ropiedades gee y opticas de laminas deigadas 
de CulnSe(sub 2 das oon re icacion 
en celulas scare fotovoltaicas. (Structural and optical 
Properties of odeposited Culn: Se(sub ‘3 thin films 


electr 
for photov oftale solar cells). 
DE91741672/GAR 128,201 


CIEMAT-651 
sae eu de carbono-14 en muestras ambientales 
por incorporacion de (sup 14)CO(sub 2) a un centellea- 
dor liquido. (Determination of carbon-14 environmental 
= by mixing (sup 14)CO(sub 2) with a liquid scintil- 


6E01741662/GAR 128,555 


CIEMAT-652 
Receptor avanzado de pelicula interna. (Solar advanced 
internal film receiver). 
DE91741673/GAR 128,400 


CIEMAT-654 
Determinacion de uranio en orina por fluorimetria. (Deter- 
mination of uranium in urine by fluorometry). 
DE91741667/GAR 128,960 

CIEMAT-656 
Programacion para la explotacion estadistica de los 
bancos de datos dosimetricos y epidemiologico. (Soft- 
ware development for statistical handling of dosimetric 

and epidemiological data base). 
DE91741665/GAR 129,073 

CIEMAT-658 
Study of the Kinetics parameters in LiF: Mg, Cu, P 
DE91741663/GAR 

CIEMAT-659 
Monitoring and control of the muon detector in the L3 ex- 

iment at LEP. 
1E91741664/GAR 


CIEMAT-662 

Sobre la aplicacion de la teoria de Onsa a ‘liquidos 
calientes’ irradiados con rayos gamma. {Application of 
the Onsager theory to the description of the free-ion yield 
observed in ‘warm liquids’ irradiated by (gamma) rays). 

DE91741648/GAR 129,810 

CHARLES STARK DRAPER LAB., INC., CAMBRIDGE, MA. 

— as a Tool for Guidance and Control Visu- 


NOt 13724/8/GAR 129,222 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OH. 

Toxic Substances Control Act Chemical Substance In- 

ventory: 1990 Supplement to the 1985 Edition of the 

TSCA Inventory. User Guides and Indices. 

(EPA/560/7-90/003) 

PB91-159665/GAR 


CHEMICAL RESEARCH, DEVELOPMENT AND 
—— CENTER, ABERDEEN PROVING GROUND, 


129,071 


129,072 


29,413 


129,414 


128,659 


CRDEC-SP-024 
Proceedings of the U.S. Army Chemical Research, Devel- 
opment and Engineering Center Scientific Conference on 
Chemical Defense Ri h Held in d Proving 
Ground, Maryland on 14-17 fovenber 1989. 
AD-A229 414/8/GAR 129,104 
CRDEC-TR-216 
Nucleophile-Assisted Hydrolysis of Mustard. 
AD-A229 663/0/GAR 
CADEC-TR-2 225 
d Phos- 


on and Aerator rer by Seyi Empirical Molec- 

ular Orbital Calculations. 

AD-A229 664/8/GAR 127,844 

Reactive Bed Plasma System for Contamination Control. 

N91-15945/9/GAR 129,879 
CHICAGO UNIV., IL. 


NAS 1.26:187253 
Fossil Record of Evolution: Data on Diversification and 


xtinction. 
(NASA-CR-187253) 
N91-15608/3/GAR 
CINCINNATI UNIV., OH. DEPT. OF CHEMISTRY. 
DOE/PC/88931-T2 
Coalification by clay-catalyzed oligomerization of plant 
monomers. Progress report, January 1, 1990-March 31, 


1990. 
DE91005464/GAR 128,310 


DOE/PC/88931-T6 
Coalification by clay-catalyzed oligomerization of plant 
monomers. Annual progress report, October 1, 1989-Sep- 
tember 30, 1990. 





129,107 





129,265 


DE91006635/GAR 
CITY COLL., NEW YORK. DEPT. OF PHYSICS. 
DOE/ER/40107-9A 
Experimental investigation of the production of glueballs 
and meson resonance states. Progress report No. 9A, 
January 16, 1990-January 15, 1991. 
DE91006739/GAR 


DOE/ER/40107-9B 
ee eat a ne eee 
— report No. 9B, January 16, 1990-January 15 
1 
DE91006803/GAR 129,754 
CLARK ATLANTA UNIV., GA. 
DOE/ER/13266-7 
Theoretical investigation of electron-positive ion/atom 
interactions. ess report, July 1, 1987-March 1, 1990. 
DE91006844/GAR 129,764 
CLARK ATLANTA UNIV., GA. DEPT. OF PHYSICS. 
DOE/ER/53293-2 
Electron collisional excitation of K- and B-like ions. 
Progress report, (September 1, 1989-June 30, 1990). 
DE91006900/GAR 129,767 
CLEMSON UNIV., SC. 


129,752 


Automated Guided Vehi 
AD-A229 477/5/GAR 128,754 
CLEMSON UNIV., SC. DEPT. OF BIOLOGICAL SCIENCES. 


DOE/ER/13989-2 
ermerps chelation st » _ aon biosynthesis. 


progress report for 1 
Dearoosens GAR 128,954 


CLEMSON UNIV., SC. DEPT. OF CIVIL ENGINEERING. 
ISBN-0-309-04434-0 
Natural Disaster Studies. Volurne 2. Hurricane Elena, Gulf 
Coast, Ai 29-September 2, 1985. 
PB91-161059/GAR 127,613 
CLEMSON UNIV., SC. HUNTER CHEMISTRY LAB. 
DOE/ER/13768-2 
Intramolecular energy transfer ti poly Hi 
Progress report, July 1989-November 1990. 
DE91006391/GAR 


COAST GUARD, WASHINGTON, DC. 
USCG-COMDTPUB-P5312.17 


Women in the Coast Guard Study. 
PB91-155986/GAR 


Merchant Vessels of the United States. 
(DOT/DF/MT-91/001) 
PB91-506907/GAR 
COAST GUARD, WASHINGTON, DC. OFFICE OF 
RESEARCH AND DEVELOPMENT. 
USCG-D-05-90 
Model Tests of Inflatable Life Rafts in Breaking Waves. 
AD-A229 406/4/GAR 1, 
COASTAL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 
CERC-90-17 
Comparison of Atlantic Coast Wave Information Study 
Hindcasts with Field Research Facility Gage Measure- 


ments. 

AD-A229 515/2/GAR 129,531 
COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 

CRREL-SP-90-26 

—_ of Winter Low-Flow Rates in New Hampshire 

tr 

AD-A229 512/9/GAR 

CRREL-SP-90-34 

In-House Lab y Indep Research Program - 


FY88. 
AD-A229 665/5/GAR 


bg 90-4 
metric Analyses of Recent Channel Changes on 
the ‘nana River in the Vicinity of Fairbanks, Alaska. 
AD-A229 511/1/GAR 129,281 
as -90-36 pa " 
Fall Seedings for Cold-Climate Revegetation. 
AD.Az20 742/2/GaR = a 127,574 
COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 
CHEMISTRY. 
TR-56 
Coulometric Assay of Deuterium Loading Levels in Palla- 
dium Electrodes. 
AD-A229 759/6/GAR 


COLORADO UNIV. AT BOULDER. 
CONF-8702187-1 
hemical modification of surface properties. 
DE91005725/GAR 
DOE/ER/13473-4 
Chemical modification of surface properties. 
DE91005725/GAR 127,864 
COLORADO UNIV. HEALTH SCIENCES CENTER, DENVER. 
Propranolol Does Not Impair Exercise Oxygen Uptake in 
Normal Men at High Altitude. 
AD-A229 293/6/GAR 129,010 


Propranolol Blocks Metabolic Rate Increase but Not Ven- 
tilatory Acclimatization to 4300m 
AD-A229 294/4/GAR 129,011 





127,827 


129,282 





129,366 


127,850 


127,864 





Sleep Disturbances at High Altitude. Rcle of a PCO2 


Abras29 426/2/GAR 129,075 
COLORADO UNIV. MEDICAL CENTER, DENVER. CENTER 
FOR HEALTH SERVICES RESEARCH. 

of Term Care P; lems Final 
Analysis Long- ayment Syst 


R 
PB91-160507/GAR 128,680 
Analysis of ny om Care Payment tems: A Multi- 
State Analysis of Medicaid Mone Gaetios Sys- 
‘olume 1 of 3. Final Report. 
128,681 


tems, 
PB91- pe 
erm Care a Systems: Adminis- 
tering Nursing ne Care M jeimbursement Systems: 
Issues of Assessment, Quality, Access, Equity and Cost. 
Volume 2. Final Report. 

PB91-160523/GAR 128,682 


Analysis of Term Care Payment Systems: Analyzing 
Ni Rome Captal 8 Reimbursement Systems. Volume 


3. Final Report. 
PB91-160531/GAR 128,683 


ba = UNIV., NEW YORK. DEPT. OF APPLIED 


" DOEsER see 1 
ta tokamak research and plasma 
ot om v November 1 1980-1 apnea 
129,642 


COLUMBIA ecoedg - YORK. MICROELECTRONICS 
SCIENCE LAB. 


Interfacial and Thin Film Chemistry in Electron Device 


F tion. 

AD-A229 609/3/GAR 128,189 
COMMISSARIAT A L’ENERGIE bap hne = LE BARP 
(FRANCE). ae CENTRIFUGE FACILITY. 


Applicability of Centrifuge to Test Space Payloads. 
N91- Te82/S/GAR 129,947 


COMMISSION ON CIVIL RIGHTS, WASHINGTON, DC. 
Economic Status of Black Women: An Exploratory Inves- 


Phot 156273/GAR 127,715 
COMPRIMO B.V., AMSTERDAM (NETHERLANDS). 


System for 
N91-15247/0/GAR 


COMPRIMO B.V., AMSTERDAM tae. 
aa yar AND SAFETY DE 


ene in Test Facility Siige 
NOT Nso04 9/G 


COMPUTATIONAL LOGIC, INC., AUSTIN, TX. 
Ninchin Checked Proofs of the Design and Impiementa: 
c ‘oofs Oo in - 
tion of a Fault-Tolerant Circuit. 
(NA "A- 182099) 
N91-15752/9/GA\ 
COMPUTER SCIENCES CORP., HAMPTON, VA. 
NAS 1.26:187464 
A ic Patch Config 
User's Guide. 
(NASA-CR- 187464, 
N91-15751/1/GA\ 127,519 


COMPUTER SCIENCES CORP., RESEARCH TRIANGLE 
PARK, NC. 


128,696 


128,082 





(APC) Gateway Version 1.0 


Two Indoor Air Exposure Modeling Studies: CONTAM 
Modeling Results, and Serial Correlation Effects. 
(EPA/600/3-91/013) 
PB91-159707/GAR 
Modal Aerosol Dynamics Modeling. 
(EPA/600/3-91/020) 
PB91-161729/GAR 
COMPUTER SCIENCES CORP., SHREWSBURY, NJ. 
Real-Time Requirements Annex for Ada Reusability. 
AD-A229 354/6/GAR 128,064 
bt a TECHNOLOGY ASSOCIATES, INC., MCKEE 
ITY, NJ. 

DOT/! Ae cht we 35 
Aeronautical Mobile — Service (AMSS) Capacity 
Analysis ons Protocol Performance Simulation Plan. 
N91-15295/9/GAR 129,951 

CONGRESS, WASHINGTON, DC. ENVIRONMENTAL AND 
ENERGY STUDY ages ENCE. 
Environmental and 


128,446 


128,452 


my Study Conference Special 
Hone gl National Ene trategy: The Bush Ad Administra- 
PB91-960102/GAR 128,387 


Environmental and Energy Study Conference Floor Brief. 
od Emergency Supplemental Appropriations for Fiscal 


PB01-960103/GAR 128,388 
CONNECTICUT UNIV., STORRS. DEPT. OF ECONOMICS. 

Leave Policies in Small Business: Findings from the U.S. 

Small Business Administration Employee Leave Survey. 

PB91-146167/GAR 127,444 
CONNECTICUT UNIV., STORRS. DEPT. OF 
MATHEMATICS. 

Multivariate Multiscale Analysis. 

AD-A229 502/0/GAR 128,911 
CONSERVATION AND RENEWABLE ENERGY INQUIRY 
AND REFERRAL SERVICE, SILVER SPRING MD. 

DOE/CE-0289P 

Electric vehicles. 


CORPORATE AUTHOR INDEX 


DEPARTMENT OF EDUCATION, WASHINGTON, DC. OFFICE OF 


DE91004821/GAR 129,992 
CONSOLIDATION COAL CO., LIBRARY, PA. RESEARCH 
AND DEVELOPMENT DEPT. 


DOE/PC/89883-10 
Coal li 


NO1-18106/9/GAR 


Thermal Distortion M on Antenna-Reflectors 
by Real-Time Holographic Interferometry in Ambient 
N91-15269/4/GAR 129,559 





CONSTRUCTION ENGINEERING RESEARCH LAB. 
(ARMY), CHAMPAIGN, IL. 
CERL-TR-E-90/11 


oak awa 


Hem Mai Model (MRPM) 


Manual. 
AD-A229 297/7/GAR 129,108 
CONTRAVES G.M.B.H., STOCKACH (GERMANY, F.R.). 
— of Modelling and Signal Processing in Air De- 
Non 15740/4/GAR 129,101 


CORNELL UNIV., ITHACA, NY. 
DOE/ER/13623-T1 


Retrofits to Standard Army 
Recommendations. 
129,132 





CORNELL UNIV., ITHACA, NY. DEPT. OF MECHANICAL 
AND AEROSPACE ENGINEERING. 


Historical development of the windmill. 
DE91006447/GAR 
CORNELL UNIV., ITHACA, NY. DEPT. OF PHYSICS. 
x Design of ee emittance electron storage rings. 
DE91006958/GAR 
- of ——_— electron storage rings. 
DE91006958/GAR 


CORPS OF ENGINEERS, BUFFALO, NY. BUFFALO 
DISTRICT. 


129,770 
129,770 


Detailed Project Report and Environmental impact State- 
New York. 


ment, Limestone Creek bs 
AD-A229 694/5/GAR 127,904 
Limestone Creek, Local Flood Protection, Fayetteville, 


AD-A229 738/0/GAR 127,906 
CORPS 01 OF ENGINEERS, ST. PAUL, MN. ST. PAUL 


* CENOS.PO-ER-AS 
le County Park Improvements Borrow Area Survey, 
Sours River Basin Project, Renville County, North 
ota. 
AD-A229 473/4/GAR 127,901 
CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 
EPA/600/3-91/006 
Watershed Manipulation Project: Rationale for Hypothesis 
Formulation and Testing. 
PB91-159616/GAR 128,634 
CRYOLAB., = SAN LUIS OBISPO, CA. 
D6-44238- 
Cost- etiective Use of Liquid Nitrogen in Cryogenic Wind 
Tunnels, Phase 2. 
(NASA-CR- 182088) 
N91-15188/6/GAR 
NAS 1.26:182088 
Cost-Effective Use of Liquid Nitrogen in Cryogenic Wind 
Tunnels, Phase 2. 
(NASA-CR- 182088) 
N91-15188/6/GAR 
CUSTOMS SERVICE, WASHINGTON, DC. 
R , Districts, Ports (U.S. Customs Service). 
PB91- 144121/GAR 
COLL., HANOVER, NH. DEPT. OF 


127,552 


127,552 


127,792 
DARTMOUTH 
CHEMISTRY. 
DOE/ER/13592-5 : 
Photoexcited charge pair escape and recombination. 
report. 
DE91005007/GAR 127,858 


DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 


pe yt 
Chaos Displayed by Solutions of a from A Pendulum 
Equation with a Fifth-Order Polynomial for the Damping 


Tera 
AD-A229 496/5/GAR 129,580 


DTRC-90/034 
Integration of the Air Force Content Data Model and MIL- 
STD-1388-2B. 


AD-A229 397/5/GAR 
DAYTON UNIV., OH. 
A/U of on Photorefractive Beam Tracking. 
(R-Az20 60476/0AR 
AD-A229 504/6/ 
DAYTON UNIV., OH. RESEARCH INST. 


itgral SR) Mate and Application of the Square Root 
Metric: An Overview. 


129,115 


128,031 


(APPRAL 
AD As29 753/9/ 


DEFENCE RESEARCH ESTABLISHMENT, OTTAWA 


127,731 


— of Newcastle Disease Virus in Aerosol 
in 
AD-A229 447/8/GAR 


AD F006 181/2/GAR 
DEFENSE LOGISTICS AGENCY, ALEXANDRIA, VA. 
OPERATIONS RESEARCH AND ECONOMIC ANALYSIS 


DLA-91-P00116 
Transportation is for EDDS Vendor Consoli- 
dation, Jacksonville, 
AD-A229 476/7/GAR 129,128 
DENVER UNIV., CO. DEPT. OF CHEMISTRY. 
(APOSR-TA-90-1762) on Nogen Compounds. 


AD-A229 480/9/' 127,837 


Cooperative Extension Roles and ips for a 
New Era: A New Interdependence Model and Evaluation 
Synthesis to Foster Work with Other Agencies and Orga- 
nizations. 
ongesttncrecag too 
Cooperative Extension 


Evaluation Synthests to Foster Wort with Other Agencies 


127,561 


B nay Ano for a 


and 
PB90-1 /GAR 127,562 
DEPARTMENT OF AGRICULTURE, WASHINGTON, DC. 
PAT-APPL-7-080 278 
Vectors for Gene Insertion into Avian Germ Line. 
PATENT-4 997 763 
PAT-APPL-7-152 791 
Combined Physical and Chemical Treatment to improve 


PATENT-4 997 ae 129,027 


PAT-APPL-7-373 978 
Method for Making a Soluble Dietary Fiber Composition 


from Oats. 
PATENT-4 996 063 127,589 


PB91-156752 
Combined Physical and Chemical Treatment to improve 
PRIENT:4 o7 129,027 


PB91-156760 
Method for Making a Soluble Dietary Fiber Composition 


127,589 


128,987 


from Oats. 
PATENT-4 996 063 
PB91-156778 

Vectors for Gene Insertion into Avian Germ Line. 

PATENT-4 997 763 128,987 
DEPARTMENT OF jt ad hy FORT GEORGE G. MEADE, 
MD. COMPUTER SECURITY 

Secure Communications aie (SCOMP). STOP Re- 


lease 2.1. 
AD-A229 523/6/GAR 128,112 


DEPARTMENT OF DEFENSE, WASHINGTON, DC. 
1990. 


Combined Annual to Congress on Standardization 
of Equipment with NATO Members and Cooperative Re- 
Projects with Allied Countries. 
AD-A229 592/1/GAR 129,149 
DEPARTMENT OF EDUCATION, WASHINGTON, DC. 
pana 
<item 
Poor. 156406/GAR 


Soviet Military Power 
AD-A229 299/3/GAR 129,210 


127,661 
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DEPARTMENT OF ENERGY, ALBUQUERQUE, NM. 
URANIUM MILL TAILINGS PROJECT OFFICE. 
Oe eee 1 
UMTRA site management manual. Revision 1. 
DE91 /GAR 


129,428 

DOE/UMTRA- ae ve , 
Procedures preparation, printing, distribution of 
= Project National Environmental Policy Act docu- 


DE91005799/ GAR 128,266 
DOE/UMTRA-150224-0006 
IMTRA 


DE91005815/GAR 


DOE/UMTRA-150327 
Environmental Report for remedial actions 
properties. 


MTRA vicinity 
5e91008813/ AR 128,515 


DOE/UMTRA-350124 
Project Surveillance and Maintenance Plan. 
DE91005819/GAR 
DOE/UMTRA-400124-016 
Uranium Mill Tailings Remedial Action (UMTRA) nn 
DE91005801/GAR 267 


DOE/UMTRA-400126 


Integrated Project 

DE91005810/GAR 
ag te 

Key tic steps and activities for implementing 

the Uranium Mill Tailings Remedial Action Project. 

DE91005804/GAR 128,509 
DOE/UMTRA-400503 

UMTRA Project dial action planning and disposal 

cell i to comply with the proposed EPA standards 

(40 CFR Part 192). 

128,510 


mental, health, and safety _ 
29,057 


128,268 


Management System description 
ex 128,513 





DE91005805/GAR 
DOE/UMTRA-400640 

G ch inant plume ranking. 

DE91005811/GAR 


DOE/UMTRA-400656 
e content and unsaturated conditions in UMTRA 


Bebroose16/Gan 128,516 


DOE/UMTRA-400657 
Performance assessment of select covers and disposal 
cell compliance with EPA groundwater standards. 
DE91005824/GAR 128,517 
DEPARTMENT OF ENERGY, IDAHO FALLS, ID. IDAHO 

OPERATIONS OFFICE. 

DOE/EA-0437 
Process equipment waste and process a 4. gag col- 
lection is. Environmental assessment: Fi 
DE9100: povel 

DEPARTMENT OF ENERGY, MORGANTOWN, WV. 

MORGANTOWN ENERGY TECHNOLOGY CENTER. 
CONF-9004103 

soe aro 





128,514 


nal 08,643 


of the oil shale and tar sand contractors 


90000489/GAR 128,296 


DOE/METC-90/0270 
Gas ites. Technology status report. 
DE90015321/GAR 


gy mor 
Deep gas status report. 
Desbdissa0/can 
DOE/METC-90/611 
anyon 4 of the oil shale and tar sand contractors 


90000489 GAR 128,296 


DOE/METC-90/6116 
METC: A poe dy for technology development. 
DE9001533 127,473 

DEPARTMENT OF ENERGY, RICHLAND, WA. RICHLAND 
OPERATIONS OFFICE. 

DOE/RL-90-0041 

Hanf i 


lord land 
DE91007156/GAR 
DEPARTMENT OF ENERGY, TUPMAN, CA. NAVAL 
PETROLEUM RESERVES IN CALIFORNIA. 
DOE-NPRC-91002437 
Naval Petroleum Reserves in California site environmen- 
tal report for calendar year 1989. 
DE91002437/GAR 128,641 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
DOE/DP-0083 
Nuclear Weap 
DE91007253/GAR 
DOE/EH-0147P 
SS team assessmen' 
DE91007119/GAR 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, SAFETY 
AND HEALTH. 


129,246 


129,302 


| restrictions plan for mixed wastes. 
128,552 


x reconfigurati 





” 129,408 


it of the Argonne Illinois site. 
28,459 


DOE/EH-0104 
Technical Safety Appraisal of the Brookhaven National 
tory. 
DE91006756/GAR 129,422 


pg wt orasyad 
safety appraisal of the Nevada Test Site. 
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= trip report, January 6, 1991-January 13, 1991. 
DE91006980/GAR 129,772 
ORNL/M-1148 
Adirondack lakes survey: An interpretive analysis of fish 
communities and water chemistry, 1984-1987. 
DE91005645/GAR 
ORNL/M-1298 
Building Thermal Envelope Systems and Materials 
——* progress = for DOE Office of Buildings 
Energy R thly prog! report, September 


1990. 
DE91005639/GAR 


ORNL/M-1299 
Phenodynamics of production and chemical pools in 
mayapple and flowering dogwood. 
DE91006278/GAR 128,993 


Bulding 1341 


128,872 


128,999 


129,723 


127,878 


129,744 


129,746 


129,725 


129,673 


128,431 


128,420 





127,749 


thermal envelope systems and materials 
(eres) — sagen report for DOE Office Build- 


DES1005779/GAR 


ORNL/M-1352 
Building Thermal Envelope Systems and Materials 
(BTESM) progress report for DOE Office of Buildings 
= Research. Monthly progress report, December 
990. 


127,739 





DE91007276/GAR 
one eree Pp Bae 

DOE-N ner. tandards Program ani assess- 

ment, FY 1990. - 

DE91004903/GAR 128,374 
ORNL/RASA-90/6 

Results of mobile 


127,759 


gamma scanning activities in Tonawan- 


da, New . 

DE91005977/GAR 128,610 
ORNL/TM-10322/R1 

= Ay National Laboratory Transuranic Waste Certifi- 


Bes 10060 5/GAR 129,432 
Ona /Twe 10619 
Feasibility to update annualized cost of leaving 
‘ACOL) procedures at the pay Personnel Research and 


ment Center (NPR 
DE91 72/GAR 127,443 


Onpe/ The 11987 
Evaluation Se icles teen Siemans eniteion sesoane 
to —- chlorinated "Energy Kane from groundwater 
the US Department of Energy Kansas City Plant. Fiscal 
= 1989, annual r 
E91005633/GAR 128,606 
ORNL/TM-11617 
RCRA waste minimization progress during CY 1985. 
DE91006928/GAR 128,549 
ORNL/TM-11624 
a and application of procedures to evaluate 
air quality and visibility impacts of low-altitude flying oper- 
ations. 
DE91005649/GAR 128,421 
ORNL/TM-11632 


Literature review of radiolytic gas generation as a result 
of the of sodium nitrate wastes. 
DE91006930/GAR 129,449 


Onna “0007 
1989 neutron and 
tert study usi 
'91004978/GA 
Importance of Biological Systems in Industrial Waste 
Treatment Potential Application to the Space Station. 
N91-15943/4/GAR 129,878 
OAK RIDGE NATIONAL LAB., TN. ENVIRONMENTAL 
SCIENCES Div. 
ES/ESH-17 
one Bd di I survei of 
grou ater to oo with DOE pe 
E91006060/GAR 128,611 
OAK RIDGE NATIONAL LAB., TN. HAZWRAP SUPPORT 
CONTRACTOR OFFICE. 
DOE/HWP-103 
Navy Radon Assessment and Mitigation Program. 
Progress report, June 1989-May 1990. 
DE91006830/GAR 128,547 


DOE/HWP-105 
phe a Remedial Actions Program annual 


report, 

Be 1006474/GAR 128,575 
OAK RIDGE NATIONAL LAB., _ Ven 
OPERATIONS ANALYSIS CENTE 

ORNL/NSIC-200-VOL-9-NO- 

Licensee Event Report (LER) Compilation for Month of 

November 1990. 

NUREG/CR-2000-V9-N11/GAR 129,471 
OAK RIDGE Y-12 PLANT, TN. 

CONF-9011174-1 

Visual in: in system for evaluating the interior sur- 

face of valve stems on material storage container tops. 

DE91006646/GAR 








Y/DW-879 . 
Standard Leak Calibration Facility software system. 
DE91006689/GAR 128,695 
Y/DW-1029 
Visual inspection system for evaluating the interior sur- 
face of valve stems on material storage container tops. 
DE91006646/GAR 29,445 
Y/DZ-687 : 
Application of sedimentation model to uniform and segre- 
ted fluidized beds. 
E91004932/GAR 127,931 


OAKLAND UNIV., ROCHESTER, Mi. 
Proposal to Extend Our Understanding of the Global 


Economy. 

N91-15627/3/GAR 129,364 
OESTERREICHISCHES FORSCHUNGSZENTRUM 
SEIBERSDORF G.M.B.H. 


emessungen Absorberhalien (Noise 
Field Strength Measures in dames Lined Chambers). 
N91- get 129,571 
ST-180. 

Stoerfeldstaerkemessungen Absorberhallen (Noise 

Field Strer naa in haste Lined Chambers). 

N91-15847/7/GAR 129,571 
OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). DIRECTION DE 
L’AERODYNAMIQUE. 


ONERA-RSF-20/3419-AY 
Etude Numerique la Turbulence en Presence de 
Parois (Numerical Study of Turbulence in the Presence of 
Walls). 


CORPORATE AUTHOR INDEX 


OREGON INST. OF TECH., KLAMATH FALLS. GEO-HEAT 


PB91-160226/GAR 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). DIRECTION DE 
LA PHYSIQUE GENERALE. 
Oe cee he , - 
Pale-Tourbilion sur un Rotor ey = = 
de Calcul S2D! 


129,595 


Models). 
PB91-160218/GAR 
OFFICE OF EDUCATIONAL RESEARCH 
IMPROVEMENT (ED), WASHINGTON, DC. 
Library Aadorur Five-Year Report of Library Services 
through Major een Resource Ley (MURLs) and 
Metropolitan Public National or Re- 
—_ Resource Centers. Fiscal Year 1984-Fiscal Year 
PB91-156315/GAR 128,751 
oo OF MANAGEMENT AND BUDGET, WASHINGTON, 


of Budget Authority: Budget of the United 
tates Fiscal Year 1992. 
PB91- 9 esa 127,452 


nalysis: Budget of the United States Gov- 
ernment, Piacal Year 1992. 
PB91-149690/GAR 127,453 


Location of Information in the Budget of the United 
States Government, Fiscal Year 1992. 
127,454 


PB91-149708/GAR 
Budget Information for States: From the Budget of the 
United States Government for Fiscal Year 1992. 

127,455 


PB91-149716/GAR 
OFFICE OF MANAGEMENT AND BUDGET, ee 
DC. OFFICE OF train PROCUREMENT 


po cm adh Pri of d aay tides 
Report N 7: Galorciar Years 1908-1900. 
PB91- 149468/GAR 128,585 


Report to eee 
ment Data PDS, 
PB91-14: /GAR 127,456 


Report on the Implementation of O.M.B. Circular A-131, 
al ngineering. 
PB91- 151878/GAR 127,457 


OFFICE OF roo eae EUROPEAN OFFICE, FPO 
NEW YORK 09510-0700. 

ESNIB-90-9 
Acoustics Research in Europe and the Soviet Union. 
PB91-159830/GAR 129,575 

OFFICE OF NAVAL RESEARCH, LONDON (ENGLAND). 

ORNL-6442 

Chemical Agent VX. 


tional Criteria 
AD-A229 S31/0/GAR 129,105 
ous OF TECHNOLOGY ASSESSMENT, WASHINGTON, 





OTA-O0-482 
Changing by Degrees: Steps to Reduce Greenhouse 


PB91-163428/GAR 128,456 


OTA-O0-484 
a Cleanup: The Environmental Legacy of Nuclear 
Production. 


Weapons 
as 143743/GAR 128,580 


enetic Monitoring and Screening in the Workplace. 

Poor, 154260/GA' 128,690 
Genetic Monitoring and S in the Workplace. 
Volume 1. Contra ol Cecumane, Peleonrch. 
PB91-154278/GAR 
Genetic Monitoring and S 

Volume 2. Contractor Documents ey Camtasia 
PB91- 1-184286/GAR 128,692 
Genetic Monitoring and Screeni the Workplace. 
Volume 3. Contractor Documents E! ai Considerations. 
PB91-154294/GAR 128,693 
Adolescent Health: Time for a Change. 
PB91-154302/GAR 127,704 


Adolescent Health: Time for a Change. Volume 1. Con- 
tractor Documents. 

PB91-154310/GAR 127,705 
Adolescent Health: Time for a Change. Volume 2. Con- 


tractors Documents. 

PB91-154328/GAR 127,706 
Adolescent Health: Time for a Change. Volume 3. Con- 
tractor Documents. 

PB91- 154336/GAR 127,707 
Adolescent Health: Time for a Change. Volume 4. Con- 
tractor Documents. 

PB91-154344/GAR 127,708 
Adolescent Health: Time for a Change. Volume 5. Con- 
tractor Documents. 
PB91-154351/GAR 127,709 
Adolescent Health: Time for a Change. Volume 6. Con- 
tractor Documents. 
PB91-154369/GAR 127,710 
Adolescent Health: Time for a Change. Volume 7. Con- 


tractor Documents. 
PB91-154377/GAR 127,711 





128,691 


Warkni: 





Adolescent Health: Time for a Change. Volume 8. Con- 
PB91-154385/GAR 127,712 


OFFICE OF THE ASSISTANT SECRETARY FOR 
PLANNING AND EVALUATION (HHS), WASHINGTON, oc. 
AS?E/SSP-88-005 


——s Research on Child Care Utilization Patterns. 
1-151811/GAR 127,702 


Drug Exposed Infants and Children: Service Needs and 
Policy Questions, August 1990. 

PB91-160317/GAR 127,717 
OFFICE ASSISTANT SECRETARY FOR 
WASHINGTON, DC. 


of HHS Evaluations and Relevant Other 
Volumes 1 and 2. (Eighth Edition). 
PB91-161778/GAR 127,718 


Sane ee eee 
ARLINGTON, VA. - 
Depron of he Navy Export Development (6.2) 


AD Ags 3 337/1/ 129,114 


OFFICE OF THE UNITED STATES TRADE 
REPRESENTATIVE, WASHINGTON, DC. 
a eee eee 
PBOI- 149628/GAR 127,791 
Se ee ee 
PBO!- 158543/GAR 127,797 


OFFSHORE TECHNOLOGY CORP., ESCONDIDO, CA. 
OTC-84-24 


OF THE 
PLANNING AND EVALUATION 
POLICY INFORMATION 


of a Generalized Onboard Response Moni- 
. Phase 1. 


« 
B01. 160325/GAR 
OHIO STATE UNIV., COLUMBUS. 
Public [Soe Model for the Department of Defense 
during Combat Contingencies. (Final Report). 
AD-A229 657/2/GAR 127,426 
OHIO STATE UNIV., COLUMBUS. ELECTROSCIENCE LAB. 
ESL-723090-2 
Bispectral Analysis of Radar Signals with Application to 


Target 
AD-A229 388/4/GAR 128,136 


OHIO STATE UNIV., COLUMBUS. ENGINEERING 
EXPERIMENT STATION. 


ee ee er he ee 
Part ie Fluted-Tube Annuli. Final Report, 

pr 1987-J 

(GRI-90/0245.2) 

PB91-155523/GAR 129,593 


-Fluted Tubes and Enhanced Tubes in Confined 
. 3. Confined Crossflow. Final Report, 

A 1987-July 1990. 

(GRI-90/0245.3) 

PB91-155531/GAR 129,594 
OHIO STATE UNIV., COLUMBUS. am CENTER FOR 
EDUCATION IN NATIONAL SECURITY. 

Effectiveness of Mil Institutions: Case Stud- 


Se Hi 
ies from World War I, interwar Period and World War 
Il. Volume 1. World War I. 

129,179 


AD-A229 437/9/GAR 

Effectiveness of Mili Institutions: Historical Case Stud- 

ies from World War |, Interwar Period and World War 
129,122 


ll. Volume 2. The interwar Period. 
istorical Case Stud- 


AD-A229 438/7/GAR 

Effectiveness of Mili Institutions: Hi 

ies from World War |, intonwar Period and World War 

ll. Volume 3. World War Ii. 

AD-A229 439/5/GAR 129,180 
OKLAHOMA UNIV., NORMAN. our. OF MATHEMIATICS. 

Estimation of Elastic Parameters in Linear and Nonlinear 

Distributed Models of Plates Aieing in Large Flexible 


Space Structures. 
(AFOSR-TR-: 90-1158) 
AD-A229 527/7/GAR 
OLD DOMINION UNIV., NORFOLK, VA. 
NAS 1.26:1 82087 a 


129,514 


129,703 


ic Sus- 





Controllers Used in Magi 
pension and Balance Systems. 
(NASA-CR- 182087) 

N91-15425/2/GAR 128,774 
OREGON COOPERATIVE FISHERY RESEARCH UNIT, 
PORTLAND. 

DOE/BP/02737-1 
Research to identify effective antifungal agents. Annual 
'91006327/GAR 127,580 
= INST. OF TECH., KLAMATH FALLS. GEO-HEAT 


~DOE/D/ 2040 





(DHE). 


Heat 
Dest 006620/GAR 


June 1, 1991 


128,347 


CA-35 





OREGON STATE UNIV., CORVALLIS. COLL. OF 
OCEANOGRAPHY. 


DOE/ER/60819-2 
Vertical and of selected radionuclides 
and trace metals off the coast of southern California. 
Annual 15 November 1989-14 November 1990. 
DE91 76/GAR 128,604 
OREGON STATE UNIV., CORVALLIS. ENERGY 
RESOURCES RESEARCH LAB. 


weather mode! 


91006252/GAR 
OREGON UNIV., EUGENE. DEPT. OF CHEMISTRY. 


DOE/ER/13998-2 
Polyoxoanion mediated methane activation and function- 
pong —, design of new 
Progress report an 1990-March 31, 1991. 
1005564 127,862 


ORGANIZATION OF THE PETROLEUM EXPORTING 
COUNTRIES, VIENNA (AUSTRIA). 
OPEC-91005212 
OPEC 1989 annual statistical bulletin. 
DE91005212/GAR 128,308 


OULU UNIV. (FINLAND). RESEARCH INST. OF NORTHERN 
FINLAND. 


BPA-90-39 
Ambient it. Final 


127,610 





h and develop 


and 
Annual 


ISBN 951-42-2943-6 

Kusti hyoetyanalyysi maakaasu- ja turvevaihtoeh- 
doista Pohjois-Suomen energiahuollossa. (Cost-benefit 
analysis of the natural gas and peat alternatives for 


ao ition in northern Fini 
'91746270/GAR 128,337 


Ooy/ 1 thn Sl 








lyysi maakaasu- ja tur ihtoeh 


CORPORATE AUTHOR INDEX 


AD-A229 760/4/GAR 127,851 
ery of Alkyl and Aryl Phosphazene High Polymers. 
AD-A229 369/4/GAR : 127,887 
In Situ Activation of Carbon Fiber Microdisk Electrodes. 
AD-A229 470/0/GAR 127,836 


Development of Structurally Ultrasmall Electrodes for 
Electrochemistry at Single Nerve Cells. 
AD-A229 611/9/GAR 127,841 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF COMPUTER SCIENCE. 


oa Theory of Neural Networks. 
(AF 5 Ae) 90-1121) 
AD-A229 432/0/GAR 
Sparse Stable Matrix Computations. 

(AFOSR-TR-90-1 156) 

AD-A229 837/0/GAR 128,914 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF MATERIALS SCIENCE AND ENGINEERING. 

Advanced Thermally Stable ay Fuels Development Pro- 
) Annual R Volume Factors 
VADOTR: 


128,111 


ition of Jet Fuels. 
-90-2079-VOL-2) 
AD-A229 693/7/GAR 128,295 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF METEOROLOGY. 
NAS 1.26:187382 
Remote M 





of Soil Moi over Vegetation 
Using Infrared Temperature Measurements. 
(NASA-CR-187382) 
N91-15614/1/GA 129,357 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF PHYSICS. 
DQE/ER/40577-1 





Sie ot at tural and it ns tives fi 
nai gas alternatives for 
in northern Finland). 
£917. SO/GAR 128,337 
OXFORD UNIV. (ENGLAND). 
Nonlinear Wave and Diffusion Equations. 
AD-A229 795/0/GAR 129,581 
er & Or Hing Tene Deering. Hee 


ometer (ATSR’ 

N91-15292/6/GAR 129,962 
_— ENVIRONMENTAL SERVICES, INC., DURHAM, 

Cancer Risk from Outdoor Exposure to Air Toxics. 

Volume 1. 

(EPA/450/1-90/004A) 

PB91-159624/GAR 128,464 

Cancer Risk from Outdoor Exposure to Air Toxics. 

Volume 2. Appendices. 

(EPA/450/1-90/004B) 

PB91-159632/GAR 128,465 
PACIFIC MISSILE “sw CENTER, POINT MUGU, CA. 

PMTC-TP-00005: 

Tal an ier ata for, Pint Mugu, Sa ae Se 

Island, and the Barking Sands 

AD-A229 479/1/GAR ” 129, 500 


Weather Satellite and Computer Modeling Approaches to 
ition Over Marine Environments. 
AD-P006 187/9/GAR 128,006 
PARAMETER, INC., ELM GROVE, WI. 
PARAMETER/IE-163 
Closeout of IE Bulletin 84-02: Failures of General Electric 
Type HFA Relays in Use in Class 1E Safety Systems. 
NUREG/CR-4666/GAR 129,472 


PARASOFT CORP., PASADENA, CA. 


pose por Parallel Programming Capability. 
AD- 710/9/GAR 7 128,039 


PDA ENGINEERING, COSTA MESA, CA. 
PDA-TR- hoageee y 
— Operation of the DNA Dust Erosion Test 

(ONA-TR-90-44) 

AD-A229 428/8/GAR 
PEI ASSOCIATES, INC., CINCINNATI, OH. 

Asbestos Fiber Reentrainment during Dry Vacuuming and 

Wet of Asbestos-Contaminated Carpet. 

(EPA/600/2-91/004) 

PB91-161695/GAR 
PENNSYLVANIA as, —. STATE COLLEGE. 
APPLIED RESEARCH 

ARL/PSU/TM-90-59 
Expansion of Integral Equations Arising in Scattering 
AD-A229 830/5/GAR 128,913 
See 

pet Tinie tt Squares Problems on Distributed Memory 

ines. 

AD-A229 501/2/GAR 128,910 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF CHEMISTRY. 

DOE/ER/13323-5 

Mechanistic studies of carbon monoxide reduction. 


report, January 1, 1988-December 31, 1990. 
DE91005892/GAR 127,821 


at Mercury Film Deposited 
lectrodes. 


127,507 


128,451 


Anodic ov ing Vi 
on Ultrasmall Carbon Ring 


CA-36 VOL. 91, No. 11 


| studies in elementary partic! 
Progress report, (June 1, 


1990). 
DE91006795/GAR 


physics. Annual 
1. 1990-November 
129,753 
PEPPER COMMISSION ON COMPREHENSIVE HEALTH 

CARE, WASHINGTON, DC. 
Call for Action. The Pepper Commission Bipartisan 
on Compretensive Health Paes. yo 

to the Final Rey 


PB91-156174/ 128,686 
PHARM-ECO LABS., INC., SIMI VALLEY, CA. 
Chemical Preparation Laboratory for IND Candidate Com- 


pounds. 
AD-A229 639/0/GAR 129,013 
PHYSICAL SCIENCES, INC., ANDOVER, MA. 
PSI-1045/TR-960 
Laser-Based Diagnostics for N2(X,v). 
(WL-TR-90-45) 
AD-A229 310/8/GAR 
PHYSICS AND ELECTRONICS LAB. RVO-TNO, THE 
HAGUE (NETHERLANDS). 
FEL-90-A080 
User Manual of the Force Structure Model Unit T 
Editor TDM (Gebruikers Handleiding van de Type 
tion Module TDM can het Gevechts Simulatie). 


He getting tence d 
AD-A229 697/8/GAR 


FEL-90-A211 
ome tune ri ou Ces Mecha Criddoren pom 
net ering ia mein se van 
Een-Dimensionale Verstrooiing door een Mediu 
Verliezen). 
(TDCK-TD90-2479) 
AD-A229 698/6/GAR 
FEL-90-B255 
Design of ple on any Wide-Band Microwave Fr 
bier and Tripler in 1 Pequot ren van In! 
Breedbandige h 
_ in Microstrip). 


(TOC! 4 

AD-A229 700/0/GAR 
FEL-90-B300 

Decision Support System for Bo agg a (Een 

Plannii ). 


(TOCK- 539) 
AD-A229 699/4/GAR 127,428 


Effect of Oblate Spheroidal bg whee Rain Attenuation at 
94 GHz: Comparison Betwee: ry and Experiment. 
AD- PO06 184/6/GAR 128,004 


Ts UHF Propagation for Frequency Assignment in 
jetworks. 


Radio Ri 
AD-P006 5 100/8 5/GAR 128,008 


PHYSIKALISCH-TECHNISCHE STUDIEN G.M.B.H., 
FREIBURG IM BREISGAU (GERMANY, F.R.). 


Combined Test Facility for Space Research and Technol- 


NO1-15288/4/GAR 129,904 
ee mee MOINES STEEL CO., PA. 

Boeing Infrared Sensor (BIRS) Calibration Facility. 

N91-1 DUAT/GAR 129,856 
PITTSBURGH op Na a 28 RESEARCH AND 
DEVELOPMENT CENTE 

Content of Self-Explanations. 

AD-A229 737/2/GAR 
POGUE (WILLIAM), SPRINGDALE, AR. 

Past Experience Skylab Mission. 


129,597 


127,727 





en Ver. 


128,139 





127,695 


N91-15932/7/GAR 
POITIERS UNIV. (FRANCE). CENTRE D’ETUDES 
AERODYNAMIQUES ET THERMIQUES. 
Caen, Experimentale des Caracteristiques Hydro- 
instationnaires d’une Quille Laterale de 
Navire 2 Effet de Surtace (e ermination of 
the Unste : a of a Ship 
Auxiliary K lace Effect). 
PB91- 160250/GAR 129,513 
POLICY STUDIES ASSOCIATES, INC., WASHINGTON, DC. 


Review of College Stud: as Tutors 
or Mentors in Grades K-12. Volume 1. 
PBoT- 156356/GAR 127,659 


POLITECNICO Di MILANO (ITALY). 
eee ee eas Meter Altitude Resolu- 


NO: 15446/8/GAR 128,020 
PRATT AND WHITNEY CANADA, LONGUEUIL (QUEBEC). 

Design and Aerodynamic Performance of a Small Mixed- 

Flow Gas Generator Turbine. 

nadine 204/2/GAR 127,955 


TT AND WHITNEY, WEST PALM BEACH, FL. 
ENGINEERING Div. 


Design and Development of an Advanced F100 Com- 
pressor. 

AD-P006 216/6/GAR 127,967 

PRINCETON UNIV., NJ. 
DOE/ER/13438-1 

Surface chemistry at semiconductor-electrolyte inter- 
faces. Annual two. 

DE91005915/GAR 127,826 


PRINCETON UNIV., NJ. DEPT. OF MECHANICAL AND 
AEROSPACE ENGINEERING. 





Research on Combustion Processes Associated with 
Natural Gas U Used as an Internal Combustion Engine 
loranes Final Report, May 1988-July 1990. 
PB91- i61240/GAR 
PURDUE UNIV., LAFAYETTE, IN. 

Method for Classification of oe Data Using Inter- 
val-Valued Probabilities and Its Application to Hiris Data. 
N91-15622/4/GAR 129,362 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF COMPUTER 
SCIENCES. 


128,343 


CER-90-37 
Surface Approximations in Geometric Modeling. 
AD-A229 330/6/GAR 

CSD-TR-1023 
Surface Approximations in Geometric Modeling. 
AD-A229 330/6/GAR 


128,061 


128,061 
AD- 390/0/GAR 128,065 
QUALITY RESOURCE SYSTEMS, INC., FAIRFAX, VA. 
Bureau of Health Professions Area Resource ~ ‘ods 
Documentation and Technical Documenta 
(DHHS/DF/MT- 91/0054) 
PB91-154393/GAR 
RADIAN CORP., RESEARCH TRIANGLE PARK, NC. 
DCN-90-203-099-26-10 
ing Research 
(EPA/450/3-90/013) 
PB91-161752/GAR 128,455 


Global Warming Mitigation Potential of Three Tree Plan- 
tation Scenarios. 

(EPA/600/7-91/003) 

PB91-159608/GAR 128,445 


Global Inventory of Volatile ee Compound Emis- 
sions from Anthri Sources. 

(EPA/600/8-91/002) 

PB91-161687/GAR 


iateasanat CORP., SACRAMENTO, CA. 
Pp it of Pre di for E' 
is. 
(ARB-R-91/453) 
PB91-160374/GAR 
RAND CORP., SANTA MONICA, CA. 


National Defense Research Institute Annual Report: Con- 
tract Year 1987. 
AD-A229 681/2/GAR 129,189 


Gussie and Goats the Doors. Evaluating Immigration 


leform and 
AD Az2S 833/9/GAR 127,699 
RAUMA-REPOLA OY, TAMPERE (FINLAND). 
Valetun Komponentin ee (Fatigue Resist- 


ance of a Cast 
N91-15586/1/GAR 128,853 
RAYTHEON CO., SUDBURY, MA. 
Infrared Laser Radar Systems. 
N91-15170/4/GAR 
RENSSELAER POLYTECHNIC INST., TROY, NY. 
~~ ER/14045-2 


ler enhanced optical investigation of spread- 
ing and Rn ay ond po in ultra thin films. 


ne February 1, 1990-December 31, 1990. 
DE91005592/GAR 128,809 


128,685 


and Regulatory Development 





127,648 


129,623 





RENSSELAER POLYTECHNIC INST., TROY, NY. HIGH- 
TEMPERATURE REACTION KINETICS LAB. 


DOE/ER/13224-13 
Kinetic on elementary fossil fuel combus- 
ps reactions over wide temperature . Progress 
December 1, 1989-November 30, 1 
91006815/GAR 128,327 


RESEARCH-COTTRELL, INC., SOMERVILLE, NJ. 
ENVIRONMENTAL SERVICES AND TECHNOLOGIES DIV. 


E Evaluation we “4 e-chargi t ie filter for small 
vi a pr pulse- er for com- 
bustor particulate control control. Project uarterly report, June- 
Dee1005906/GAR 128,418 


RESEARCH TRIANGLE INST., RESEARCH TRIANGLE 
PARK, NC. 


Long Term Care Resident Assessment Instrument Train- 
be anual. 

91-131292/GAR 
Final Ri the Developmental Toxicity of Diethylene 
—_ (CAS No. 111-46-6) in CD-1-Swiss Mice. Volume 
PROT 159327/GAR 129,092 


Final R on the Developmental Toxicity of Diethylene 
Glycol ( No. oo in CD-1-Swiss Mice. Laborato- 


Peet 1s0595/Gy 
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Westi Savannah River Co., Aiken,SC. 
DE91 30/GAR 


DE91005132/GAR 
DE91005133/GAR 
DE91005138/GAR 


128,613 
129,440 
128,905 
129,171 
127,938 
128,527 
129,400 
129,455 
129,379 
129,456 
128,224 
128,971 
129,417 
129,582 
128,972 
128,973 
128,573 
128,528 
128,529 


129,418 


128,907 


Measurements, Inc., Las Vegas, NV. 
; 128,594 


Inc., Las Vegas, 


129,402 
129,032 
129,545 
129,430 


128,567 
128,536 
129,785 


129,434 
129,435 
129,436 


128,597 
128,567 
129,062 
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DE91005139/GAR 
DE91005145/GAR 
DE91005150/GAR 
DE91005152/GAR 
DE91005590/GAR 
DE91005651/GAR 
DE91005652/GAR 
DE91005654/GAR 
DE91005656/GAR 
DE91005662/GAR 
DE91005681/GAR 
DE91005684/GAR 
DE91005686/GAR 
DE91005690/GAR 
DE91005746/GAR 
DE91005747/GAR 
DE91005748/GAR 
DE91006367/GAR 
DE91006372/GAR 
DE91006373/GAR 
DE91006411/GAR 
DE91006437/GAR 
DE91006518/GAR 
DE91006521/GAR 
DE91006522/GAR 
DE91006524/GAR 
DE91006578/GAR 
DE91006580/GAR 
DE91006582/GAR 
DE91006583/GAR 
DE91007208/GAR 
DE91007210/GAR 
DE91007237/GAR 
DE91007239/GAR 
DE91007243/GAR 
DE91007248/GAR 
AC21-86MC23006 


Adiabatics, Inc., Columbus, IN. 
DE9100201 I GAR 


AC21-86MC23075 


Advanced Fuel Research, Inc., East Hartford, CT. 
DE91005525/GAR 


AC21-86MC23077 


128,608 


128,789 
128,569 
128,531 
129,484 
129,458 
129,061 
128,994 
128,615 
129,254 
129,255 
127,560 
129,486 
128,879 
128,537 
128,616 
129,451 
128,756 
129,465 
129,466 
129,490 
128,553 


128,301 


128,279 


Foster Wheeler USA Corp., Livingston, NJ. 
DE90015574/GAR 


DE91002025/GAR 
AC21-86MC23167 
pane on wry Be Electric Corp., Orlando, FL. Power Genera- 


tion Pri 
De91000018/GAR 128,410 
AC21-87MC23270 


International Fuel Celis Corp., South Windsor, CT. 
DE91005540/GAR 


AC21-87MC23274 


128,272 
128,302 


128,360 


ene Research Corp., Danbury, CT. 
DE90015579/GAR 


AC21-87MC23293 


Battelle Columbus Div., OH. 
DE91002006/GAR 


AC2 rete, ap 


128,409 


128,275 


Institute of Gas Technology, Chicago, IL. 
DE91005538/GAR 


AC21-87MC24267 
North Dakota eed Grand Forks. Energy and Environmen- 


tal R 

DE90009691 /GAR 128,269 

DE91005537/GAR 128,281 
AC21-87MC24268 

AMAX Ri h and Develop Center, Golden, CO. 

DE91005672/GAR 128,286 
AC21-88MC23174 

General Electric Co., Erie, PA. Transportation Systems 

Business Operations. 

DE91002016/GAR 127,974 
AC21-88MC24248 

an ie. Pittsburgh, PA. Center for Energy 

128,270 
128,271 


128,282 





DE90015570/GAR 
AC21-88MC24256 
DE90015571 GAR 
AC21-88MC25020 
ABB Lummus Crest, Inc., Bloomfield, NJ. 


128,408 


DE91002023/GAR 
AC21-88MC25026 


Institute iL. 
DE9001 Swear — 


AC21-88MC25069 
fe og nee | and Technology Conversion International, 
inc., Columbia, MD. 
680015331/GAR 129,304 
AC22-84PC70768 — 


128,273 


United T: Research Center, East Hartford, CT. 
DE91005307/ 129,312 
AC22-86PC91254 


AMAX Research and Development Center, Golden, CO. 
DE90008442/GAR 128,297 


AC22-87PC79654 
Manufacturing and Technology Conversion international, 
Inc., Columbia, MD. 
DE91006848/GAR. 129,321 
AC22-87PC79680 


DE91006793/GAR 128,364 


AC22-87PC79748 


DE91 DEo100s528/GAR” aes 


AC22-87PC79812 


UOP, Inc., Des Plaines, IL. 
DE91005597/GAR 


AC22-87PC79817 
Union Carbide Chemicals and Plastics Co., Inc. 
Charleston, WV. 
DE91005729/GAR 
DE91005730/GAR 
DE91005868/GAR 
Union Carbide Corp., South Charleston, WV. 
DE91005871/GAR 
AC22-88PC88802 


SRI International, Menlo Park, CA. 
DE91005462/GAR 


AC22-G8PC80818 


Dee 100s8s2/GaR 
AC22-88PC88873 


E and Environmental Research Corp., irvine, CA. 
DE91 /GAR 128,416 


yee ome 


United Technologies Research Center, East Hartford, CT. 
DE91005884/GAR 128,316 


AC22-89PC89807 

Research-Cottrell, Inc., Somerville, NJ. Environmental Serv- 

ices and Ti i i 

DE91005596/GAR 128,418 
AC22-89PC89883 

Consolidation Coal Co., Library, PA. Research and Devel- 

DE91005507/GAR 128,278 
AC22-89PC89909 

Virginia Polytechnic Inst. and State Univ., Blacksburg. Dept. 

of Kring and Minerals Engineering. 

DE91 4/GAR 128,311 
AC22-90PC90036 


SRI International, Menio Park, CA. 
DE91005598/GAR 


AC34-90DP62349 


EG and G Rocky Flats, Inc., Golden, CO. 
DE91006612/GAR 129,487 


EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


DE91005782/GAR 

DE91006410/GAR 

DE91006668/GAR 

DE91006790/GAR 

DE91006965/GAR 
AFOSR-85-0144 

Boston Univ., MA. Coll. of Engineering. 

AD-A229 474/2/GAR 
AFOSR-85-0288 


128,415 


128,284 


. South 


128,287 
128,288 
128,289 


128,290 


128,277 





h, Inc., Pri 





128,291 


128,285 


of Tech., Cambridge. Gas Turbine Lab. 
127,943 


Massachusetts Inst. 
AD-A229 61 a T/GAR 
AFOSR-86-0315 


Israel Inst. of Metals, Haifa. 
AD-A229 747/1/GAR 


AD-A229 801/6/GAR 
AFOSR-87-0210 


126,808 
129,667 


Denver Univ., CO. Dept. of Chemistry. 
AD-A229 480/9/GAR 


"haamiees 


127,837 


A and M Research Foundation, College Station 
AD A229 503/8/GAR 


June 1, 1991 


129,713 


CG-3 





AFOSR-87-0342 
Wayne State Univ., Detroit, Mi. Dept. of Physics and As- 
AD ADS 486/6/GAR 129,635 
AFOSR-87-0366 
Washington Univ., Seattle. Dept. of Aeronautics and Astro- 


AD-A229 435/3/GAR 127,481 
AFOSR-87-0368 
Oklahoma Univ., Norman. Dept. of Mathemiatics. 
AD-A229 527/7/GAR 
AFOSR-87-0400 
Pennsylvania State Univ., University Park. Dept. of Comput- 
er Science. 


126,111 


129,703 


ee ee ee. University Park. Dept. of Comput- 
SD Asses 837/0/GAR 128,914 


AFOSR-88-0230 
Nebraska Univ.-Lincoin. Dept. of Mathematics and Statis- 


tics. 
AD-A229 433/8/GAR 128,097 
AFOSR-88-0253 


New Hampshire U: 
AD-A229 134/6/GAR 
AFOSR-88-0320 


Wisconsin Univ.-Milwaukee. Dept. of Psychology. 
AD-A229 472/6/GAR 


AFOSR-89-0021 


, Durham. Dept. of Physics. 
129,712 


129,565 


Florida Univ., Gainesvill 
AD-A229 743/0/GAR 
AFOSR89-0329 

ey de Mecanique et Technologie, 
AD-A229 403/1/GAR 


AFOSR-89-0360 





Dept. of Psychol 
129,023 


Cachan 
129,702 


Materials Research Society, Pittsburgh, PA. 

AD-A229 587/1/GAR 

AFOSR-89-0388 
Materials Research Society, Pittsburgh, PA. 
AD-A229 585/5/GAR ” 
AD-A229 586/3/GAR 

AFOSR-89-0524 


128,786 


128,187 
129,663 


Connecticut Univ., Storrs. Dept. of Mathematics. 
AD-A229 502/0/GAR 


AFOSR-90-0081 


128,911 


Materials Research Society, Pittsburgh, PA. 
AD-A229 588/9/GAR 


AD-A229 589/7/GAR 
AD-A229 590/5/GAR 
AFOSR90-0177 
Massachusetts Inst. of Tech., Cambridge. Dept. of Brain 
Sciences 


and e } 

AD- 401/5/GAR 127,691 
Al01-76ET20320 

Cornell Univ., ithaca, NY. Dept. of Mechanical and Aero- 


Besvo06!47/ Gan 128,963 


Al01-90E121822 


Survey, Reston, VA. 
DE91005990/GAR 


Al03-86SF 16310 


128,807 
128,171 
129,664 


129,315 


— aoe Administration, Cleveland, 


OH. Lewis 
DE91007250/GAR 128,827 


Al08-78ET44802 


Goce Survey, Denver, CO. 
DE91005958/GA' 


DE91006167/GAR 
Al09-76SR00870 
Southeastern Forest Experiment Station, Athens, GA. For- 
Sciences 


| Lab. 
DE91006744/GAR 129,234 
gros ed 


le Pacific Northwest Labs., Richland, WA. 
DeD10081 80/GAR 


Al79-88BP9 1964 
Fish and Wildlife Service, Portland, OR. 
DE91006328/GAR 


129,431 
129,441 


127,577 


129,345 
AI79-89BP02737 


Oregon ae Fishery Research Unit, Portland. 
DE91006327/GAR 127,580 


Al28433 
Los Alamos National Lab., NM. 
DE91005878/GAR 
AP79-89BP00852 


128,977 


Fish Factory, Davis, CA. 
DE91006329/GAR 
ARB-A832-103 

Radian Corp., Sacramento, CA. 
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127,581 
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PB91-160374/GAR 
goon moe 
, KS. 


127,648 


Wichita State U 
N91- 18996/1/GAR 
ARPA ORDER-4871 


128,834 


California Univ., Berkeley. Computer Science Div. 
AD-A229 680/4/GAR 
AD-A229 683/8/GAR 
ARPA ORDER-5404 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Computer 
AD-A229 767/9/GAR 128,098 
ARPA ees 


128,072 
128,073 


huene PA. Center for Excel- 
AD A220 cal “very yr ama 128,104 
AS05-89ER40518 
— Univ., Charlottesville. 
tas ong 


129,799 


Univ., Mississippi State. Dept. of Physics. 
129,791 


129,798 


Mississippi Sta inn 
DE91007325/ GAR 
DE91007403/GAR 

AST88-22505 


Fermi National Accelerator Lab., Batavia, IL. 
DE91006381/GAR 


BI79-86BP63461 
Ww State Dept. of Fisheries, Olympia. 
DES1006233/GAR 

ee 


lontana Dept. of Fish, Wildlife and Parks, Kalispell. 
De91006308/GAR rs 


BI79-87BP65903 
— Dept. of Fish and Game, Boise. Eagle Fish Health 


DE91006301/GAR 127,579 
BI79-88BP93497 

Idaho Dept. of Fish and Game, Boise. Fisheries Research 

DE91006330/GAR 128,614 
BI79-69BP01429 

cae State Univ., Corvallis. Energy Resources Research 


DE91006252/GAR 127,610 
BMFT-01-RS-8850 


127,593 


127,578 


129,344 


Rotriah HNechatt 





m.b.H., Ottobrunn 


129,944 


G ; FR). 
N91-15253/8/GAR 
CA 


Lawrence Livermore National Lab., CA. 
DE91007129/GAR 


CA44991 


Battelle Pacific Northwest Labs., Richland, WA. 
DE91005613/GAR 


CHE 


129,086 


128,969 


Oak Ri National Lab., TN. 
DE90017770/GAR 


DA PROJ. 1L1-61102-AH-45 
National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-15146/4/GAR 127,512 
DAAA15-87-D-0019 


SRI International, Menlo Park, CA. 
AD-A229 645/7/GAR 


DAAA15-88-C-0012 
=~ house — Corp., Pittsburgh, PA. Science and 


AD-ABS 661/4/ GAR 129,556 
DAAB07-85-C-K524 


128,999 


129,106 


Computer Sciences Corp., Shrewsbury, NJ. 
AD-A229 354/6/GAR 
DAAB07-87-C-A034 


Anal , Inc., Willow Grove, PA. 
AD- )342/1/GAR 


DAAH01-87-D-0021 


Alabama Univ. in Huntsville. School of Engineering. 
AD-A229 804/0/GAR 


AD-A229 805/7/GAR 

AD-A229 806/5/GAR 
DAAH01-89-C-0418 

ie-Melion Univ., Pittsburgh, PA. Center for Excel- 

lence Processing. 

AD-A229 794/3/GAR 128,104 
DAAL03-87-K-0024 

Massachusetts Inst. of Tech., Cambridge. Technology Lab. 

for Advanced le 

AD-A229 318/1/GAR 127,506 
DAAL03-89-C-0001 


Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 


128,064 


129,177 


128,143 
128,144 
128,145 


AD-A229 295/1/GAR 
DACA39-88-M-0550 


Texas Univ. at Arli 
AD-A229 440/3/GA\ 


ge orp 


128,157 


129,367 


Mellon ., Pittsburgh, PA. 
N91-1 Ba2/GAR 


N91-15624/0/GAR 
DACA76-85-C-0010 
ete Inst. of Tech., Cambridge. Artificial Intelli- 
2D-A229 320/7/GAR 128,103 
DACW37-89-M-1104 


Mississippi Valley Archaeology Center, La Crosse, WI. 
AD-A229 644/0/GAR 127,651 


DACW39-86-K-0007 


Virginia P nic Inst. and State Univ., Blacksburg. 
AD-A229 798/4/GAR 129,369 


DACW39-89-M-3481 


129,231 
129,232 


University of South Mobile. 
AD-A229 516/0/GAR 
DAHC32-84-M-1174 
National Defense Univ., Washington, DC. 
AD-A229 653/1/GAR 
DAHC32-87-A-0012 
National Defense Univ., Washington, DC. 
AD-A229 656/4/GAR 
pr aay tae 
man Associates, 
ADAZ2 STO/A/GAR 
DAJA45-86-C-0040 
Oxtord Univ. (England). 
AD-A229 795/0/GAR 
DAJA45-87-C-0053 


Bristol Univ. (Ei ). 
AD-A229 387/6/GAR 


AD-A229 413/0/GAR 
DAJA45-87-C-0059 


129,538 


., Silver Spring, MD. 


land). 

Pe a 

DAJA45-88-C-0007 
Technion Research and Development Foundation Ltd., 


Haifa. (Israel). 
AD-A229 364/5/GAR 129,550 
DAJA45-90-M-D327 


Freie Univ. Berlin (Germany, F.R.). 
AD-A229 449/4/GAR 


DAJA45-90-M-0130 


Glasgow Univ. (Scotland). 
AD-A229 340/5/GAR 


“Eaeentes | 
ADIAZZS 490/8/GA8 
DAMD17-85-C-5012 
AD ABZ 734/91 GAR 
DAMD17-85-C-5071 


Pharm-Eco Labs., Inc., Simi Valley, CA. 
AD-A229 639/0/GAR 


en ce 


129,668 


129,579 


Foundation, Inc., Athens. 


Colorado Univ. Health Sciences Center, Denver. 
AD-A229 203/6/GAR 


AD-A229 294/4/GAR 
AD-A229 426/2/GAR 
DAMD17-85-C-5207 


Duke Univ. Medical Center, Durham, NC. 
AD-A229 727/3/GAR 


DAMD17-86-C-6041 


Birmingham Univ. (England). it. of Chemis 
AD-; 411 1/4/GAR® wie bis 


Sen, 


129,012 


Massachusetts Univ., Amherst. Dept. of Biochemistry. 
AD-A229 651 Ve/GAR 128,996 
DAMD17-90-Z-0012 


Massachusetts Univ., Amherst. Environmental Health Sci- 
ences Pr. i 
AD-A229 309/41 /GAR 128,640 


DARPA ORDER-4570 


SRI International, Menlo Park, CA. 
AD-A229 690/3/GAR 


DE-Al22-83PC60425 
National Bureau of Standards (NML), Gaithersburg, MD. 
Chemical ics Div. 
PB91-158741 128,443 
DE-EA-77-A-01-6010 


128,074 





logy (NML), Gaith- 


ersburg, 
PB91-158618 129,657 





DFG-GA-187/24-1 


Technische Univ. Berlin (Germany, F.R.). 
N91-15137/3/GAR 


DI-6-CS-30-04460 


PBOI-152108/ GAR 
Di-14-08-0001-G1476 

Indiana Univ. at Bloomington. Workshop on Political Theory 

PB91-159459/GAR 129,352 
Di-14-08-0001-G 1498 

State Univ. of New York, Syracuse. Coll. of Environmental 

Science and Forestry. 

PB91-159442/GAR 128,632 
DI-30181-9-C1726 


128,370 


Az. 
127,919 


Institute for Minnesota Archaelogy, Inc., Minneapolis. 
PB91-164095/GAR 127,664 
DLA900-83-C-1744 


Battelle Columbus Labs., OH. 
AD-A229 682/0/GAR 


AD-A229 688/7/GAR 
DLA900-87-D-0017 


128,746 
128,114 


Clemson Univ., SC. 
AD-A229 477/5/GAR 
DMR-8320157 


ine National Lab., IL. 
91006422/GAR 


DMR8603174 


fae ational Lab., IL. 
91006571/GAR 


DNA001-86-C-0105 


128,754 
128,906 


128,863 


PDA E Costa Mesa, CA. 
AD- 428/8/GAR 


DNA001-87-C-0033 


Institute for F in Policy Analysis, Inc., Cambridge, MA. 
AD-A229 662/2/GAR 


DOL-99-7-3000-98-342-02 


127,507 
127,436 


SER-Jobs for Pr 
PB91-152462/GA\ 
DOTS59-89-C-00082 


Geomet ny ve ae , Inc., Germantown, MD. 
PB91-159384/GA\ 


DTCG-23-84-C-20005 
National Research Council, 
PB91-158378/GAR 


DTCG23-85-C-20080 


128,444 


Washington, DC. Marine Board. 
129,511 


Corp., Escondido, CA. 


Offshore Tech: 
PB91-160325/GAI 
DTCG23-86-A-20022 


Ab-Az20 608/3/GAR 


DTCG23-89-C-20008 


Corp., Reading, MA. 
AD Asse aa/a/GAn te 


DTCG39-89-C-80671 
A and Technology, Inc., New London, CT. 


129,514 
129,376 
129,375 


AD- 393/4/GAR, 
DTFA01-87-C-00014 


- Control Ti 
A229 569/9/ Gan 


sabinnaee 
Peg) Engineer Waterways Experiment Station, Vicksburg, 
iS. Geotechnical Lab. 
AD-Az20 344/7/GAR 129,966 
DTFA01-89-Z-02039 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A229 606/9/GAR 129,969 


DTFA01-L-83-10579 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A229 762/0/GAR 127,634 


DTFA03-86-C-00041 


Wichita State Univ., KS. 
N91-15602/6/GAR 


DTFA03-89-C-00023 





Inc., Arlington, VA. 


vy, 


129,835 


126,887 


Computer Technology Associates, Inc., McKee City, NJ. 
N91-15295/9/GAR 129,951 
yap ey 


Wichita State Univ., KS. 
N91- 13926/8/GAR 


wap agin 


129,975 


Research, Inc., Torrance, CA. 
PB91-153502/GAR 


PB91-153510/GAR 

DTSO88-G-007 
lowa Univ., lowa City. Public Policy Center. 
PB91-153684/GAR 

ENR-HW-16 


Ilinois State Museum, Springfield. 
PB91-160424/GAR 


129,978 
129,979 
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EPA-68-01-7365 


Corp., Research Triangle Park, NC. 
128,446 


128,452 


Computer Sciences 

PB91-159707/GAR 

PB91-161729/GAR 
EPA-68-02-4252 


Midwest Research Inst., Kansas City, MO. 
PB91-159699/GAR 


EPA-68-02-4274 


Radian , Research T: Park, NC. 
PB91-161687/GAR — 


EPA-68-02-4286 


Radian Corp., Research Triangle Park, NC. 
PB91-159608/GAR 


EPA-68-02-4238 


128,958 
128,450 


128,445 


Radian Corp., Research T: Park, NC. 
PB91-161 Ci/GaR —— 


EPA-68-02-4393 


128,450 


Services, Inc., Durham, NC. 
128,464 


128,465 


Pacific Environmental 

PB91-159624/GAR 

PB91-159632/GAR 
EPA-68-03-3249 

NSI nr Services 

PB91-159590/GAR 


EPA-68-03-4006 


129,297 


PE! Associates, Inc., Cincinnati, OH. 
PB91- 161695/GAR" 


EPA-68-C8-0006 
NSI ys | Services 
PB91-159590. R 
EPA-68-D8-0065 


Radian , Research Triangle Park, NC. 
PB91-161752/GAR 


ETA-P-31948 


128,451 


129,297 


128,455 








Ri , Inc., Pri NJ. 
127,771 





Mathematica — 
PB91-160838/GA\ 
F04701-88-C-0088 





gundo, CA. Lab. Operations. 
128,858 
127,832 
127,835 
129,865 


AD AseS S90) SIGAR GAR 
AD-A229 360/3/GAR 
AD-A229 444/5/GAR 
AD-A229 445/2/GAR 
F04704-80-C-0022 


Aerojet TechSystems Co., Sacramento, CA. 
AD-A229 725/7/GAR 


gon ew a 


New Orleans U' 
AD-A229 807/3/GAR 


F11623-84-C-0047 


Texas A and M Research Foundation, College Station 
AD-A229 322/3/GAR 


F11624-88-D-0001 


129,954 


LA. Dept. of Chemistry. 
127,814 


127,620 


international Corp., O’Fallon, IL. 
129,111 


129,169 


Science tions Interna‘ 

AD-A229 314/0/GAR 

AD-A229 832/1/GAR 
F19628-87-C-0100 


State Univ., a. Space Dynamics Lab. 
AD-A229 306/6/GAI 


F19628-87-C-0195 


127,643 


Airspace T Corp., Irvine, CA. 
AD-A229 446/0/GAR 
F19628-88-D-0031 

Unisys Defense Systems, Reston, VA. 

AD- 308/2/GAR 
AD-A229 349/6/GAR 128,062 
AD-A229 350/4/GAR 128,063 
we Defense Systerns, Reston, VA. Tactical Systems 


AD-A229 313/2/GAR 128,060 

AD-A229 400/7/GAR 128,066 

AD-A229 635/8/GAR 128,070 

AD-A229 637/4/GAR 128,071 
F19628-89-C-080 


129,968 


Airspace Tech Corp., Irvine, CA. 
AD-A229 329/8/ 
F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A229 335/5/GAR 1. 


(29,098 
F29601-87-C-0056 


129,965 


Physical Sciences, Inc., Andover, MA. 
AD-A229 310/8/GAR 
F30602-87-D-0087 


129,597 


‘elligence Center, Palo Alto, CA. 


Lockheed Artificial int 
AD-A229 751/3/GAR 127,730 


F30602-88-D-0028 
Dayton Univ., OH. 
AD-A229 504/6/GAR 

F336 15-85-C-3208 
United Technologies Research Center, East Hartford, CT. 


128,031 


AD-A229 802/4/GAR 
F33615-85-C-4512 
Virginia Mason Research Center, Seattle, WA. 
AD-A229 341/3/GAR 
F33615-85-C-5156 


Materials Sciences Corp., Spring House, PA. 
AD-A229 779/4/GAR 


F336 15-67-C-1499 


Univ., Pittsburgh, PA. 
N91-1 /2/GAR 


N91-15624/0/GAR 
F336 15-89-C-3608 
Ab-ag2e SO0/S/GAR 


F336 15-90-C-0005 


129,232 


127,526 
AD-A229 753/9/GAR 
F40600-89-C-0013 
Extrel " PA. 
AD-A229 eT te 


Weriieee 


127,731 


128,595 


TRW and Technology Redondo Beach, CA. 
AD- §91/3/GAR sae 127,929 


F49620-87-C-0117 


California Univ., San Diego, La Jolla. Dept. of 
AD-A229 469/2/GAR 


F49620-88-C-0094 


Wave Pro, inc., Radnor, PA. 
AD-A229 398/3/GAR 


F49620-89-C-0027 
Massachusetts Univ., Amherst. Dept. of Polymer Science 


AD-A2DD 44/8) 
744/8/GAR 127,889 


FC04-85AL23711 
Saeene COP. RR OR. Bigp eet aR eneE. 
DE91006931/GAR 128,398 
FC07-881D12712 
Suen, Inc., Middletown, OH. Research and Technology 
De91005602/GAR 128,903 
FC21-86MC11076 
University University of \ Wyoming Research Corp., Laramie. Western 
5200009676/GAR 127,924 
DE90009677/GAR 129,301 
DE90009698/GAR 128,298 
DE90015322/GAR 128,562 
DE90015323/GAR 128,563 
DE90015326/GAR 128,300 
DE91002004/GAR 128,274 
FC21-86MC22220 
DEDUTSSS0/GAR patie sche 
DE90015335/GAR 
DE91002005/GAR 
FC22-83FE60149 
a Inst. for Petroleum and Energy Research, Barties- 
DE91002213/GAR 128,304 
DE91002217/GAR 129,308 
DE91006764/GAR 129,319 
FC22-83FE60339 


Southern Illinois Univ. at Carbondale. Dept. of ee 
DE91006632/GAR 128, 


FC22-89PC89904 
Southern Illinois Univ. at Carbondale. Coal Extraction and 
Utilization Center. 
DE91005733/GAR 128,423 
DE91005735/GAR 128,314 
Southern Illinois Univ. at Carbondale. Dept. of Mechanical 
Sngnenng ot Energy Processes. 
1 /GAR 128,351 
FC22-90PC89652 


Southern Co. Services, Inc., Birmingham, AL. 
DE91005920/GAR 


FC79-82BP34623 
Wi State Energy Office, Olympia. 
be91006281/GAR 


FG01-89CE 15446 


129,578 


129,711 


129,303 
129,305 
127,930 


128,424 


S-Cal Research, Inc., San Rafael, CA. 

DE91004045/GAR 

FGO01-90CE 15459 
S-Cal Research, Inc., San Rafael, CA. 
DE91005921/GAR 


June 1, 1991 





FG02-84ER 13224 


Rensselaer Polytechnic Inst., Troy, NY. High-Temperature 
Reaction Kinetics Lab. 
DE91006815/GAR 128,327 


FG02-84ER13227 


Utah Univ., Salt Lake City. Dept. of Chemistry. 
DE91006735/GAR 


FG02-84ER 13242 


Massachusetts Univ. at Boston. 
DE91006813/GAR 


FG02-84ER45170 


127,875 
127,830 


Missouri Univ.-Kansas City 
DE91006814/GAR 
FG02-85ER 13323 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
=91005892/GAR 127,821 
FG02-85ER 13438 


127,877 


Princeton Univ., NJ. 
DE91005915/GAR 
george 


127,826 


Northwestern Univ., Chicago, IL. Dept. of Chemistry. 

DES1008077/GAR 127,890 

FG02-86ER 13473 
Colorado Univ. at Boulder. 
DE91005725/GAR 

pon oe 


Brandeis Univ., Waltham, MA. 
DE91 006842/ GAR 


FG02-86ER 13592 


Dartmouth Coll., Hanover, NH. Dept. of Chemistry. 
DE91005007/GAR 


FG02-86ER 13623 


Cornell Univ., Ithaca, NY. 
DE91005383/GAR 


FG02-86ER25015 


Massachusetts Univ., Amherst. 
DE91007333/GAR 


FG02-86ER40291 


State Univ. of New York at Binghamton. Dept. of Physics. 
DE91006729/GAR 129,750 


FG02-86ER53222 


Columbia Univ., New York. Dept. of Applied Physics. 
DE91006908/GAR 


FG02-87ER 13671 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


try. 

DE91005981/GAR 127,868 
FG02-87ER13697 

Arizona State Univ., Tempe. Dept. of Mechanical and Aero- 


Bestoosse0/ GAR 127,992 


FG02-87ER 13750 
Yale Univ., New Haven, CT. Dept. of Mechanical Engineer- 


ing. 

Deo 006922/GAR 129,769 
FG02-87ER 13772 

Massachusetts Univ., Amherst. Dept. of Chemical Engineer- 


ing. 
De 005891/GAR 
FG02-87ER13775 


State Univ. of New York at Buffalo. 
DE91005933/GAR 


FG02-87ER40336 


Cornell Univ., Ithaca, NY. Dept. of Physics. 
DE91006958/GAR 


FG02-87ER60519 


Massachusetts General Hospital, Boston. 
DE91004782/GAR 


FG02-87ER60539 


New York Univ. Medical Center, NY. 
DE91005879/GAR 


FG02-87ER60568 


Wisconsin Univ.-Madison. Dept. of Botany. 
DE91006800/GAR 


FG02-88ER 13836 
, New Haven, CT. Dept. of Chemical Engi 
"126,908 


127,864 
128,953 
127,858 
127,860 


128,917 


129,642 


127,866 
127,867 
129,770 
128,966 
129,058 
127,575 


Yale Univ. 
DE91006734/GAR 
FG02-88ER 13880 


Missouri Univ.-Columbia. 
DE91005349/GAR 


FG02-88ER 13935 


lowa Univ., lowa City. Dept. of Chemistry. 
DE91006540/GAR 


FG02-88ER 13949 


Illinois Univ. at Urbana-Champaign. 
DE91005723/GAR 


FG02-88ER40410 


127,815 
127,816 
127,891 


New Hampshire Univ., Durham. Dept. of Physics. 
DE91006820/GAR 


CG-6 VOL. 91, No. 11 


129,758 
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FG02-88ER40452 
Brown Univ., Providence, Ri. Dept. of Physics. 
DE91006731/GAR 

FG02-89ER 14045 


Rensselaer Polytechnic Inst., Troy, NY. 
DE91005592/GAR 


FG02-89ER51124 
Grumman Aerospace Corp., Princeton, NJ. Corporate Re- 


search ter. 

DE91006957/GAR 129,643 
FG02-89ER60828 

Missouri Univ.-Rolla. Dept. of Geological and Petroleum En- 


Besv008 
£91005916/GAR 128,609 
FG02-89ER60857 


Johns Hopkins Univ., Baltimore, MD. School of Medicine. 
DE91006312/GAR 128,979 


FG02-89ER60862 


Washington Univ., St. Louis, MO. 
DE91006541/GAR 


sp ane 


129,751 


128,809 


129,002 


—— Univ., Provo, UT. 
DE 007296) AR 


FG02-90ER40577 


Pennsylvania State Univ., University Park. Dept. of —. 
DE91006795/GAR 29,753 


FG02-90ER45417 


129,784 


Maine Univ. at Orono. 
DE91006981/GAR 

FG02-90ER45423 
Comet ‘Melion Univ., Pittsburgh, PA. 
DE91006797/GAR 


FG02-90ER60985 


Northeastern Univ., Boston, MA. Barnett Inst. of Chemical 
Analysis and Materials Science. 
DE91006846/GAR 128,981 


FG03-84ER40161 
California Univ., Berkeley. 
DE91006853/GAR 
DE91006854/GAR 
DE91006855/GAR 
DE91006856/GAR 
California Univ., Berkeley. Dept. of Astronomy. 
DE91007369/GAR 
FG03-85SF 15927 


Tufts Univ., Medford, MA. 
DE91006807/GAR 128,792 


Tufts Univ., Medford, MA. Electro-Optics Technology 


Center. 
DE91006808/GAR 129,684 
FG03-86ER52137 


California Univ., Berkeley. Dept. of Nuclear a 
DE91006857/GAR 


FG03-86ER53220 


California Univ., Berkeley. Electronics Research Lab. 
DE91007303/ GAR 


DE91007304/GAR 

DE91007305/GAR 

DE91007306/GAR 
FG03-87ER 13667 


California Univ., Berkeley. Dept. of Physics. 
DE91006866/GAR 


DE91006867/GAR 
DE91006868/GAR 
FG03-87ER 13698 
California Univ., Berkeley. 
DE91006870/GAR 
California Univ., Berkeley. Dept. of Physics. 
DE91006869/GAR 
FG03-87ER13780 
California Univ., Berkeley. Dept. of Mechanical Engree 
DE91006864/GAR 129, 
DE91006865/GAR 
FG03-88ER 13851 


A ine National Lab., IL. 
91006568/GAR 


FG03-88ER 13882 


California Univ., Berkeley. Dept. of Plant Biology. 
DE91006871/GAR 


FG03-89ER51116 
California Univ., Berkeley. 
DE91006876/GAR 

FG03-89ER52154 
California Univ., Berkeley. Berkeley Fusion Engineering. 
DE91006877/GAR 129,387 
DE91006878/GAR 129,388 

FG05-84ER 13266 
Clark Atlanta Univ., GA. 


128,793 


128,883 


129,766 
127,595 
127,596 
127,597 


129,797 


29,644 
129,645 

. 128,168 
129,646 


129,259 
129,260 
129,261 


128,983 


128,982 


129,585 


127,828 


128,956 


129,641 


DE91006844/GAR 
ar gy 


ia Univ., Charlottesville. Dept. of Physics. 
bE 1006844 1/GAR 


gprs onsen A 


129,764 


129,762 


New Orleans Univ., LA. Dept. of Chemistry. 
Deo1008642/ Gar 


FG05-85ER 13435 
be ol —. of Tech., Atlanta. School of Chemistry and 


Biochemistry. 

DE91004875/GAR 127,800 
FG05-85ER60285 

University of South Florida, St. Petersburg. Dept. of Marine 

DE91006262/GAR 129,537 
FG05-86ER13538 


Louisville Univ., KY. 
DE91006313/GAR 


gs mete 


inessee Univ., Knoxville. Dept. of Chemistry. 
be91004876/GAR 


DE91004884/GAR 

DE91004886/GAR 

DE91004887/GAR 
FG05-87ER13748 


Louisiana State Univ., Baton Rouge. 
DE91004874/GAR 


FG05-87ER25036 


Maryland Univ., College Park. Lab. for Plasma Research. 
DE91007320/GAR 129,647 


FG05-87ER40374 


126,328 


127,871 


129,094 
129,095 
128,951 
129,096 


129,248 


Houston Univ., TX. 
DE91006845/GAR 
FG05-88ER 13848 
Houston Univ., TX. Dept. of Chemistry. 
DE91006834/GAR 
FG05-88ER 13975 
University of South Florida, Tampa. Dept. of ae iar 
DE91005699/GAR 
FG05-88ER40451 
Abilene Christian Univ., TX. 
DE91006843/GAR 
FG05-88ER40454 
bh inia Polytechnic Inst. and State Univ., Blacksburg. Dept. 


hysics. 
5E91006836/GAR 129,761 
FG05-88ER53266 


Texas Univ. at Austin. Fusion Research Center. 
DE91006969/GAR 


FG05-88ER60707 
Texas A and M Research Foundation, College Station. 
DE91006251/GAR 129,059 
Texas A and M Univ., College Station. Dept. of Nuclear En- 


Best 00s06/ GAR 129,060 


FG05-89ER53293 


Ciark Atlanta Univ., GA. Dept. of Physics. 
DE91006900/GAR 


FG06-89ER 13998 


Oregon Univ., Eugene. Dept. of Chemistry. 
DES1005564/GAR. 


aaa 


Oregon State Univ., Corvallis. Coll. of Oceanography. 
DEO1005576/GAR 


FG07-881D 12742 


Alaska Univ., Fairbanks. Geophysical Inst. 
DE91006304/GAR 


FG07-881D 12744 
Alaska Univ., Fairbanks. Geophysical Inst. 
DE91006304/GAR 

FG07-901D 13040 


Oregon Inst. of Tech., Klamath Falls. Geo-Heat Center. 
DE91006620/GAR 128,347 


FG09-85ER60354 


Skidaway Inst. of Oceanography, Savannah, GA. 
DE91 9/GAR 


FG09-87ER 13768 


Clemson Univ., SC. Hunter Chemistry Lab. 
DE91006391/GAR 


FG09-87ER 13811 
pet Univ., Athens. Center for Computational Quantum 
mistry. 
DE91006390/GAR 127,872 
FG09-87ER40354 


Georgia Univ. Research Foundation, Inc., Athens. 
DE91006475/GAR 


FG09-87SR 18001 
Voorhees Coll., Denmark, SC. 


128,955 


127,863 


129,763 


128,948 


129,767 


127,862 


128,604 


129,252 


129,499 


127,827 


129,735 





DE91006743/GAR 
"gaan 


128,618 


Clemson U: SC. Dept. of Biological Sciences. 
DES 1006619/ 9/GAR 


FG21-89MC26267 


Arkansas Univ., Fayetteville. Dept. of Chemical Engineering. 
DE91005668/GAR 128,313 


FG22-85PC80532 
Polytechnic Inst. and State Univ., Blacksburg. Dept. 


5E90013726/GAR 128,299 
FG22-86PC90504 


Auburn Univ., AL. Coal Conversion Lab. 
DE91005031/GAR 


FG22-86PC90540 


Southern Univ., Baton Rouge, LA. Dept. of Chemistry. 
DE91005751/GAR 128,315 


FG22-87BC 14126 


Stanford Univ., CA. Petroleum Research Inst. 
DE91002201/GAR 


FG22-87PC79912 


Southern Illinois Univ. at Carbondale. Dept. of oe k 
DE91006632/GAR 128, 


FG22-88PC88910 
Arkansas Lae and Mineral Resources Research Inst., 


Russellvil 
Be91006728/ GAR 
FG22-88PC88911 


California Inst. of Tech., Pasadena. 
DE91005739/GAR 


FG22-88PC88912 
California State Univ., Long Beach. Dept. of Chemical Engi- 


DE91005461/GAR 129,313 
FG22-88PC88918 
Georgia Inst. of Tech., Atlanta. School of Aerospace Engi- 


neering. 
DE91005535/GAR 128,417 
FG22-88PC88931 


Cincinnati Univ., OH. Dept. of Chemistry. 
DE91005464/GAR 


DE91006635/GAR 
FG22-88PC88941 

West Virginia Univ., Morgantown. Dept. of Mechanical and 

jooeees neering. 

DE91 5/GAR 128,317 

DE91005886/GAR 128,318 
FG22-89BC 14458 


Rougeot Oil and Gas Corp., Sperry, OK. 
DE91002212/GAR 


FG22-89PC89763 


128,954 


129,310 


129,306 


128,871 


129,314 


128,310 
128,325 


129,307 


Texas Southern Univ., Houston. Dept. of Chemistry. 
DE91005531/GAR 
FG22-89PC89772 
Boston Univ., MA. School of Medicine. 
DE91005553/GAR 
a> hay 
jassachusetts Inst. of Tech., 
best 005511/GAR sustete. 
FG22-90PC90298 
Massachusetts Univ., Amherst. 
DE91005599/GAR 
FY 1455-89-N-0635 
Pennsylvania State Univ., University Park. Dept. of Materi- 
als Science and Engineering. 
AD-A229 693/7/GAI 128,295 


128,280 


128,283 


127,861 


128,419 





Sandia National Labs., 
AD-A229 692/9/GAR 
GI01-87CE50182 


cS) -Mueller International, Inc., Ottawa (Ontario). 
DE91006798/GAR 


DE91006799/GAR 
GR/E/10357 


128,294 


128,430 
127,976 


N91- 19829/8/0A _ 


GRI-5086-211-1258 
Institute of Gas Technology, Chicago, IL. 
PB91-161265/GAR 
GRI-5086-241-1219 
Battelle Columbus Div., OH 
PB91-161281/GAR 


GRI-5086-245-1265 


128,940 
129,339 


127,745 


Geomet Techi , Inc., Germantown, MD. 
PB91-155515/GAI 


PB91-159574/GAR 
PB91-161349/GAR 
GRI-5086-254-1387 


Wiss, Janney, Elstner Associates, Inc., Northbrook, | 
PB91-161216/GAR 


127,741 
128,357 
127,747 


120,34 1 


CONTRACT/GRANT NUMBER INDEX 


GRI-5086-260-1538 
= State Univ., Columbus. Engineering Experiment Sta- 


PB91-155531/GAR 129,594 
GRI-5086-271-1364 


Institute of IL. 
PB91-161 foowaan ates 


GRI-5086-293-1416 


Stirling Thermal Motors, Inc., Ann Arbor, MI. 
PB91-161257/GAR 


GRI-5087-211-1624 


Teledyne Geotech, Garland, TX. 
PB91-161208/GAR 


GRI-5087-254-1621 


Science ——— international Corp., McLean, VA. 
PB91-161364/GAR 129,984 


PB91-161372/GAR 129,985 
GRI-5087-260-1538 
oo State Univ., Columbus. Engineering Experiment Sta- 


PBOt- 155523/GAR 129,593 
GRI-5087-293-1521 


129,338 


LaRoche Chemicals, Inc., Pleasanton, CA. 
PB91-159582/GAR 
GRI-5087-293-1565 


Johnson Matthey, Wayne, PA. 
PB91-161273/GAR 


GRI-5088-211-1734 


Holditch (S.A.) and Associates, Inc., Bryan, TX. 
PB91-155614/GAR 


GRI-5088-235-1726 


Surface Combustion, Inc., Maumee, OH. 
PB91-161323/GAR 


GRI-5088-245-1728 


128,782 


PB91-161315/GAR 


GRI-5088-252 1704 


127,746 


Lawrence Livermore National Lab., CA. 
PB91-161232/GAR 


GRI-5088-260-1639 
National Inst. of Standards and Technology, Gaithersburg, 


pat 161299/GAR 128,293 
GRI-5088-260-1688 

Princeton Univ., NJ. Dept. of Mechanical and Aerospace 

PB91-161240/GAR 128,343 
GRI-5089/215-1872 

Utah Univ., Salt Lake City. Dept. of Geology and Geophys- 

PB91-161307/GAR 129,278 
GRI-5089-260-1808 

— and Wilcox Co., Alliance, OH. Alliance Research 

PB91-159541/GAR 128,340 
GRI-5089-260-1855 

Utah Univ. Research Inst., Salt Lake City. 

PB91-159558/GAR 
GRI-5089-275-1853 


Maurer Ei Inc., Houston, TX. 
Pao 1e1ee1/Gant 


GRI-5089-291-1846 
Tecogeri, Inc., Waltham, MA. 
PB91-159533/GAR 


HCFA-17-C-99019/3-02 


128,449 


128,391 
128,344 


128,777 


Urban Inst., Washington, DC. 
PB91-161190/GAR 
HCFA-18-C-99181/5-01 
Mlinois Univ. at 
PB91-151779/GAR 
HCFA-18-C-99191/4-01 
South Carolina Univ., Columbia. Coll. of Pharmacy. 
PB91-153353/GAR 
HCFA-500-88-0055 


128,674 
128,675 


128,684 


Research T: Inst., Research Triangle Park, NC. 
PB91-131292/GAR 128,678 
HHS-100-87-0039 

PB91-133710/GAR 
J0289003 


127,700 
127,701 


Alaska Univ., Paimer. 
PB91-155457/GAR 
JPL-95722 


129,371 





” 128,088 
128,089 


: BF aa 
NO418783/4/GAR 
N91-15784/2/GAR 

LC-89089001 
Policy Studies Associates, Inc., Washington, DC. 


N00014-85-C-0804 


PB91-156356/GAR 
MCJ-0113806-03 
Univ., Washington, DC. Head Start Mental 
PB91-1 1/GAR 127,696 
MDA903-82-K-0521 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
AD-A229 689/5/GAR 129,563 
MDA903-83-C-0155 


127,659 


SRI International, Menlo Park, CA. 
AD-A229 690/3/GAR 
MDA903-85-C-0030 


RAND Corp., Santa Monica, CA. 
AD-A229 681/2/GAR 


MDA903-85-C-0169 


128,074 


129,189 


Research Organization, Alexandria, VA. 


Human Resources Research 
AD-A229 811/5/GAR 127,686 


MDA903-87-C-0523 
Inc., Fort Rucker, AL 


Anacapa Sciences, 
AD-A229 408/0/GAR 
MDA903-87-C-0525 
American Institutes for Research, Washington, DC. 
AD-A229 835/4/GAR 
MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A229 782/8/GAR 


MDA903-89-K-0078 


” 127,441 


129,207 


National Materials Advisory Board (NRC), Washington, DC. 
AD-A229 719/0/GAR : 128,902 


Naval School, Monterey, CA. 
AD-A229 566/5/GAR 


129,183 


Naval School, CA. 
AD-A229 566/5/GAR — 
NO1-Al-52578 


California Univ., San Diego, La Jolla. 
PB91-160960/GAR 


NO0014-82-C-0152 
Woods Hole Spe Institution, MA. 
AD-A229 736/4/ 


N00014-82-C-0583 


129,377 


IBM Aimaden Research Center, San Jose, CA. 
AD-A229 748/9/GAR 
AD-A229 749/7/GAR 
AD-A229 750/5/GAR 


IBM Research Div., San Jose, CA. 
AD-A229 724/0/GAR 


AD-A229 793/5/GAR 
N00014-82-K-0147 

Scripps Institution of Oceanography, La Jolla, CA. Marine 

AD-A229 678/8/GAR 129,532 
N00014-82-K-0612 


Colorado State Univ., Fort Collins. Dept. of Chemistry. 
AD-A229 759/6/GAR 127,850 


N00014-83-K-0236 
National Bureau of Standards (NEL), Gaithersburg, MD. 
PB91-158576 128,772 
N00014-84-C-0134 
Woods Hole Cesgmagaaee Institution, MA. 
AD-A229 355/3/ 
NO0014-84-C-0337 
Grumman Corp., Bethpage, NY. Corporate Research 
AD-A229 362/9/GAR 127,480 
N00014-84-K-0415 
aa Univ., Pittsburgh, PA. Dept. of Computer 
Daan 767/9/GAR 128,098 
NO0014-84-K-0447 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
Ab-a229 369/4/GAR 127,887 
N00014-84-K-0542 
Pittsburgh Univ., PA. Learning Research and Development 
AD-A229 737/2/GAR 127,695 
N00014-85-C-0379 
Woods Hole rr jam Institution, MA. 
AD-A229 736/4/ 
NO00 14-85-C-0688 
Pittsburgh Univ., PA. Learning Ri 
AD-A229 737/2/GAR 


N00014-85-C-0804 
Martin Marietta Labs., Baltimore, MD. 
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127,847 
127,848 
127,849 


127,846 
127,855 


129,524 


129,377 


h and D 
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AD-A229 600/2/GAR 
N00014-85-C-0857 


128,783 


Martin Marietta reve Denver, CO. Astronautics Group. 
AD-A229 386/8/GAR 128,876 
NO0014-85-J-1241 


Massachusetts Inst. of Tech., Cambridge. Dept. of Earth, 


Atmospheric 

AD-A229 478/3/GAR 129,529 
N00014-85-K-0124 

oo gpa Inst. of Tech., Cambridge. Artificial Intelli- 

25-A229 320/7/GAR 128,103 


AD-A229 321/5/GAR 128,108 
N00014-85-K-0645 


fo ope National Lab., IL. 
91006662/GAR 
N00014-86-C-0126 


Woods Hole ee? Institution, MA. 
AD-A229 315/7/GA 


AD-A229 316/5/GAR 
N00014-86-C-0674 

XMR, Inc., Santa Ciara, CA 

AD-A229 709/1/GAR 
N00014-86-K-0465 


Purdue Univ., Lafayette, IN. Dept. of Computer Sciences. 
AD-A229 330/6/GAR 


N000 14-86-K-0694 


Columbia Univ., New York. Microelectronics Science Lab. 
AD-A229 609/3/GA R 128,189 


N00014-87-K-0007 


Woods Hole are Institution, MA. 
AD-A229 331/4/GAI 


AD-A229 332/2/GAR 
NO0014-87-K-0010 

Scripps Institution of Oceanography, La Jolla, CA. Marine 

Physical Lab. 

AD-A229 677/0/GAR 129,517 
N00014-87-K-0177 


Nebraska Univ., Lincoln. Dept. of Electrical Engineering. 
AD-A229 755/4/GAR 129,501 


N00014-87-K-0243 
North Carolina Univ. at Chapel Hill. Dept. of Physics and 
Astronomy. 
AD-A229 357/9/GAR 129,660 
NO00014-87-K-0421 


128,791 


128,035 
129,519 


128,191 


128,061 


129,523 
129,496 


ia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
and Ocean Engineering. 


AD-A229 602/8/GAR 
N00014-87-K-0494 
eet yd Univ., on ue Dept. of Chemical Engineer- 


ABAz20 774/81 
A Ae yTA/S/GAR 127,852 
AD-A229 775/2/GAR 127,853 
AD-A229 776/0/GAR 129,245 
N00014-87-K-0517 
Massachusetts inst. of Tech., Cambridge. Dept. of Chemi- 
AD-ADeS 30579 
AD- 395/9/GAR 127,888 
ern meee 
Polytechnic Inst. and State Univ., Blacksburg. Dept. 
ngineering. 


and 
AD-Azze 493/2/GAR 127,482 
N00014-87-K-0825 


Kurtz Labs., Yellow Spri OH. 
AD-A229 328/0/GAR - 128,036 


Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er he 
AD-A229 766/1/GAR 127,431 
N00014-88-K-0038 


127,485 


Harvard Univ., Cambridge 

AD-A229 410/6/GAR 
N00014-88-K-0825 

Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 


| owe Lab. 
1D-A229 321/5/GAR 
N00014-89-C-0052 
General Electric Corporate Research and Development, 
Schenectady, NY. 
AD-A229 812/3/GAR 128,349 
N000 14-89-J-1006 
Texas Univ. at Austin. Dept. of Electrical and Computer En- 


'521/0/GAR 128,173 
N00014-89-J-1019 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 


AD-A229 295/1/GAR 128,157 
N00014-89-J-1085 


129,029 


128,108 





Woods Hole O: aph , MA. 
AD-A229 331/4/GAR. 
N00014-89-J-1104 

Illinois State Psychiatric Inst., Chicago. Biometric Lab. 


CG-8 VOL. 91, No. 11 


129,523 
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AD-A229 346/2/GAR 
N00014-89-J-1107 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


E q 
AD-A229 648/1/GAR 129,365 
N00014-89-J-1112 


Woods Hole Guoemagerite Institution, MA. 
AD-A229 332/2/GA\ 


N00014-89-J-1260 


Woods Hole te Institution, MA. 
AD-A229 356/1/GA\ 
N00014-89-J-1275 
. i Sees Inst. .~ State Univ., Blacksburg. Dept. 
AD-A229 494/0/GAR 3 127,483 
AD-A229 495/7/GAR 127,484 
N00014-89-J-1545 


127,690 


129,496 


127,799 


Duke Univ., Durham, NC. of Chemistry. 
AD-A229 513/7/GAR — 


N00014-89-J-1654 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 
AD-A229 394/2/GAR 129,600 
N00014-89-J-1734 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
AD-A229 483/3/GAR 127,838 


N00014-89-J-1828 
Case Western Reserve Univ., Cleveland, OH. Dept. of Ma- 
cromolecular Science 


AD-A229 768/7/GAR 
AD-A229 769/5/GAR 
AD-A229 770/3/GAR 
AD-A229 771/1/GAR 
AD-A229 772/9/GAR 
AD-A229 773/7/GAR 
N00014-89-J-1916 


127,807 


127,808 
127,809 
127,810 
127,811 
127,812 
127,813 





Naval Medical Ri h inst., Bethesda, MD. 
AD-A229 367/8/GAR 
N00014-89-J-1988 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 
er Science. 
AD-A229 766/1/GAR 
N00014-89-J-3074 
a Univ., Durham. Marine Systems Engineer- 
' 5 
AB-A229 389/2/GAR 129,506 
N00014-90-C-0105 


128,962 


127,431 


Metrolaser, Irvine, CA. 
AD-A229 333/0/GAR 
N00014-90-C-0179 


129,520 


Parasoft ., Pasadena, CA. 

AD-A229 710/9/GAR 
N00014-90-J-1002 

Massachusetts Inst. of Tech., Cambridge. Research Lab. of 

Electronics. 

AD-A229 691/1/GAR 128,174 
NO0014-90-J-1161 

Pennsylvania State Univ., University Park. Dept. of Chemis- 

Ab-a229 470/0/GAR 127,836 

AD-A229 611/9/GAR 127,841 

AD-A229 760/4/GAR 127,851 
N00014-90-J-1193 


State Univ. of New York at Buffalo, Amherst. 
AD-A229 548/3/GAR 129,662 


AD-A229 553/3/GAR 127,839 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A229 383/5/GAR 127,833 


AD-A229 803/2/GAR 129,716 
N00014-90-J-1200 


Ohio State Univ., Columbus. ElectroScience Lab. 
AD-A229 388/4/GAR 


N00014-90-J-1270 
Illinois Univ. at Urbana-Champaign. Coordinated Science 
AD-A229 564/0/GAR 128,158 
AD-A229 607/7/GAR 128,188 
N00014-90-J-1393 


126,039 


128,136 


Washi Univ., St. Louis, MO. Dept. of 
AD- 777/8/GAR 
N00014-90-J-1475 


127,854 


California Univ., Berkeley 

AD-A229 368/6/GAR 
N00014-90-J-1556 

Tennessee Univ., Knoxville. Dept. of Engineering Science 

and Mechanics. 

AD-A229 733/1/GAR 128,823 
N00014-90-J-1588 

Tennessee State Univ., Nashville. Dept. of Physics, Mathe- 

matics and Computer Science. 


129,710 


AD-A229 347/0/GAR 
gyno toe ape 


Purdue Univ., Lafayette, IN. Dept. of Computer Sciences. 
AD-A229 '330/6/GAR 128,061 


AD-A229 390/0/GAR 128,065 
N00014-90-J-1909 
ia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
of Aerospace and Ocean Engineering. 
AD-A229 495/7/GAR ~y 127,484 
N00024-8 1-C-6042 


129,599 


Washi Univ. ttle. Applied Physics Lab. 
AD- obalanal 


wasn 601 OY Gan" 


N00039-84-C-0089 
California Univ., Berkeley. Computer Science Div. 
AD-A229 680/4/GAR 
AD-A229 683/8/GAR 
N00039-88-C-0051 
Pennsylvania State Univ., State College. Applied Research 
AD-A229 501 /2/GAR 128,910 
N60530-87-D-0089 


ttle. Applied Physics Lab. 
128,126 


128,072 
128,073 


ih c 





Astron R g, Santa Monica, CA. 
AD-A229 632/5/GAR 129,219 
N60921-89-M-2742 


Kil , Scott and Associates, Inc., Arlington, VA. 
AD- 843/8/GAR 


N62190-89-M-1536 


Texas A and M Univ., College Station. 
AD-A229 300/9/GAR 


N66001-89-M-BY 18 
iri Tarzana, C. 
AD AS g50/7/GAR 
NA86AA-D-SG046 
North Carolina State Univ. at Raleigh. Sea Grant Coll. Pro- 


ger. 
'B91-161083/GAR 
NA86AA-D-SG089 
Massachusetts Inst. of Tech., Cambridge. Sea Grant Coll. 
PBO1-160853/GAR 
NA90AA-0-SG062 
North Carolina State Univ. at Raleigh. Sea Grant Coll. Pro- 


Baot-1 61075/GAR 127,585 
NAG1-613 


Illinois Univ. at Urbana. n. 
N91-15770/1/GAR -_ 


NAG1-716 


Old Dominion Univ., Norfolk, VA. 
N91-15425/2/GAR 


NAG1-774 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
N91-15783/4/GAR 


N91-15784/2/GAR 
NAG1-818 


G Inst. of Tech., Atlanta. 
N91-15529/1/GAR 


NAG1-939 


G ia Inst. of Tech., Atlanta. 
N91-15749/5/GAR 


NAG1-987 


National any omen Space Administration, Hampton, 
VA. lesearch Center. 
N91- {5SRt/S/GAR 127,495 


NAG1-1056 


129,202 
129,564 


128,110 
127,570 


128,447 


128,208 
128,774 


128,088 
128,089 


129,624 


129,858 


Old Dominion Univ., Norfolk, VA. 
N91- 1980872/GAR 


NAG1-1065 


128,774 


Brown Univ., Providence, Ri. Div. of Engineering. 
N91-15126/6/GAR 
NAG1-1082 


127,488 


Arizona State Univ., Tempe. 
N91- 15459/4/GAR 


NAG1-1144 


G Inst. of Tech., Atlanta. 
N91-15603/4/GAR 


NAG2-282 
Keg Bape IL. 
N91-1 /3/GAR 
NAG3-712 
State Univ. of New York at Buffalo. Dept. of Civil Engineer- 


Hig 
N91-15496/3/GAR 
NAG3-809 


Case Western Reserve Univ., Cleveland, OH. 
N91-15367/6/GAR 


128,155 


129,708 


129,265 


127,983 


127,935 





NAG3-841 


Kansas Univ./Center for Ri 
N91-15506/9/GAR 


NAGS-814 


California Inst. of Tech., Pasadena. 
N91-15647/1/GAR 


N91-15649/7/GAR 
NAGS5-916 





h, Inc., L 


129,268 
129,269 


Nebraska Univ.-Lincoin. Dept. of Electrical Engineering. 
N91-15433/6/GAR 138,019 


NAGS5-919 
Pennsylvania State Univ., University Park. Dept. of Meteor- 


NOT 15614/1/GAR 129,357 
tion 


California Inst. of Tech., Pasadena. 
N91-15642/2/GAR 


NAGS8-704 


129,267 


Alabama Univ. in Huntsville. 
N91-15495/5/GAR 


NAG8-711 


128,812 


Alabama Univ. in Huntsville. 
N91-15886/5/GAR 
NAG8-777 


Alabama Univ. in Huntsville. 
N91-15695/0/GAR 


NAG9-351 
Texas Univ. at Austin. Dept. of Electrical and Computer En- 


Rig1-15750/3/GAR 128,046 
NAGW-1067 


128,957 


128,045 


Alabama A and M Univ., Normal. 
N91-15968/1/GAR 


Bee 340 


National Accelerator Lab., Batavia, IL. 
Deo1006385/GAN 


NAGW-1377 


Massachusetts Inst. of Tech., Cambridge. 
N91-15682/8/GAR 


NAGW-1907 


127,603 


129,728 


Michigan Univ., Ann 

N91 “45054/ 1/GAR 

N91-15955/8/GAR 
NAS1-17498 


McDonnell las Helicopter Co., Mesa, AZ. 
N91-15607/5/GAR 


NAS1-18481 


Cryolab., Inc., San Luis Obispo, CA. 
N91-15188/6/GAR 


NAS1-18567 


Astro Aer 
N91-15300, 


NAS1-18599 


127,601 
127,602 


127,515 


127,552 


ice Corp., Carpinteria, CA. 


7/GAR 129,953 


Analytical Services and Materials, Inc., Hampton, VA. 
N91-15599/4/GAR '29,707 
NAS1-18762 

Boeing Aerospace Co., Seattle, WA. 
N91-15180/3/GAR 


NAS1-18878 


129,955 


Computational Logic, Inc., Austin, TX. 
N91-15752/9/GA\ 
NAS1-19038 
Computer Sciences Corp., Hampton, VA. 
N91-15751/1/GAR 
NAS3-23772 


128,082 


127,519 


G Aerojet, Sacramento, CA. Aerojet Propulsion Div. 
N91-15307/2/GAR 127,981 
NAS3-24669 
Boeing Aerospace Co., Seattle, WA. 
N91-15297/5/GAR 
NAS3-25266 
Sv Technology, Inc., Brook Park, OH. 
N91-15598/6/GAR 
NAS7-918 


129,871 


128,886 
NO1-18666/3/GAR 
N91-15630/7/GAR 
N91-15799/0/GAR 
N91-15913/7/GAR 129,690 
N91-15951/7/GAR 128,161 
National Aeronautics and Space Administration, Pasadena, 
CA. Pasadena Office. 
PAT-APPL-7-481 013/GAR 128,125 
PAT-APPL-7-493 190/GAR 129,522 
PAT-APPL-7-522 949/GAR 128,723 
PAT-APPL-7-544 293/GAR 128,149 
PAT-APPL-7-550 775/GAR 128,150 
PAT-APPL-7-555 865/GAR 128,209 


Pasadena, CA. 
129,912 


128,404 
129,859 


CONTRACT/GRANT NUMBER INDEX 


PAT-APPL-7-560 691/GAR 
PAT-APPL-7-560 908/GAR 
PAT-APPL-7-568 127/GAR 
PAT-APPL-7-568 129/GAR 
PAT-APPL-7-568 130/GAR 
PAT-APPL-7-575 697/GAR 
PAT-APPL-7-596 133/GAR 
PAT-APPL-7-596 139/GAR 
NAS8-35900 


Mi Services, Inc., Huntsville, AL. 
N91-15974/9/GAR 


Oe a 


AL Gage, Marsha 


ge - snoget e 


ph Fight C Center. 
Not Ar Gage Mera GAR 127,609 


NASA ORDER H-80505-B 


Roberts Associates, Inc., Vienna, VA. 
N91-15421/1/GAR 


NCC1-99 


and Space Administration, 
Space Flight Center. 


129,874 


129,588 





Analytical Services and ials, inc., Hampton, VA. 
N91-15599/4/GAR 129,707 
NCC2-420 

Eloret Corp., Palo Alto, CA. 

N91-15497/1/GAR 
NCC2-605 

MCAT Inst., San Jose, CA. Applied Computational Fluids 


N91-15139/9/GAR 127,493 
NIH-EY2548 


127,496 





MPS C ing Center, B 
PB91-159368/GAR 

PB91-159376/GAR 
NIH-EY2549 


MPS Coordinating Center, Baltimore, MD. 
PB91-159368/GAR 


NO1-ES-65142 
— Health Research and Testing, Inc., Lexing- 
PB1-158469/GAR 129,090 
PB91-158477/GAR 129,091 
NSF-CES87-21370 
Stanford Univ., CA. John A. Blume Earthquake Engineering 


fer. 
PB91-155622/GAR 129,272 
NSF DIR-89-13670 
New Mexico Univ., Albuquerque. Dept. of Electrical and 
Computer Engineering. 
N91-15617/4/GAR 129,359 
NSF-ECS89-22947 


Loyola Coll., Baltimore, MD. 
PB91-100040/GAR 


NSF-OCE86-12810 
PB91-163022/GAR 
NSG-7643 


129,080 
129,081 


129,080 


128,769 


129,515 


Massachusetts Inst. of Tech., Cambridge. 
N91- 15190/2/GAR 


gy ree 
National Institutes of Health, Bethesda, MD. 
PB91-158444/GAR 
PB91-158451/GAR 
OCE85-00917 


Skidaway Inst. of Seengeets Savannah, GA. 
DE91 9/GAR 


ONR-00014-83-005 
National Bureau of a (NEL), Gaithersburg, MD. 


Statistical Engineering Div. 
PB91- peieeast 128,944 


ONR-00014-90-J-1749 


127,599 


128,630 


129,499 


Lawrence Livermore National Lab., CA. 
DE91007254/GAR 
OTR-0000-C-00-3345-00 


Evaluation Technologies, Inc., Arlington, VA. 
PB91-155481/GAR 


PHS-HRSA-240-89-0044 


Quality Resource Systems, Inc., Fairfax, VA. 
PB91-154393/GAR 


PHS-MC-J-063468 
California Univ., San Francisco. Inst. for Health Policy Stud- 
ies. 
PB91-153189/GAR 128,663 
PHS-NO1-ES-95255 


Research Triangle Inst., Research Triangle Park, NC. 
PB91-159327/GAR 


PB91-159335/GAR 


127,682 


128,685 


129,092 
129,093 


W-7405-ENG-48 


PHY82-09144 


Stanford Linear Center, CA. 
DE91007417/GAR 


PHY-8914379 
Lawrence Livermore National Lab., CA. 
0DE91006704/GAR 

PHY-9005763 


Sandia National Labs., Albuquerque, NM. 
DE91006268/GAR 


SBA-2057-AER-87 


Connecticut Univ., Storrs. Dept. of Economics. 
PB91-146167/GAR 


SBA-3065-OA-88 


Associates, Inc., CA. 
PB91-151209/ 


SBA-7208-0A-83 
Hare meg Planning and Research Associates, inc., 
Manhattan, K‘ 
PB91-160432/GAR 127,565 
SBIR-86 19607 


Pe ope National Lab., IL. 
:91006086/GAR 


SDI084-88-C-0042 
Westinghouse Electronic 
Advanced T Div. 
AD-Az2o 652/3/GAR 


UMTA-GA-08-7002 


127,445 


129,250 


Systems Group, Baltimore, MD. 
; 128,132 


Metropolitan Atlanta Rapid Transit Authority, GA. 
PB91-153114/GAR 


UMTA-MA-06-0167 


Massachusetts Transportation Authority, Boston. 
PpaoT 163122/GAR 


UMTA-NJ-06-0028 


129,976 


Fai Dickinson Univ., Teaneck, NJ. 
PB91-153106/GAR 
USGS-14-08-0001-61679 


California inst. of Tech., Pasadena. 
N91- 15649/7/GAR 


USGS-14-08-0001-G1490 
Pennsylvania State Univ., University Park. Dept. of Meteor- 
N9115614/1/GAR 129,357 
W-7405-ENG-36 


oaren National Lab., IL. 
'91006652/GAR 


DE91006767/GAR 
Los Alamos National Lab., NM. 
DE91005734/GAR 
DE91005851/GAR 
DE91005852/GAR 
DE91005877/GAR 
DE91005878/GAR 
DE91005900/GAR 
DE91005902/GAR 
DE91005974/GAR 
DE91006010/GAR 
DE91006048/GAR 
DE91006614/GAR 
DE91006786/GAR 
DE91006791/GAR 
DE91007164/GAR 
DE91007294/GAR 
DE91007313/GAR 
DE91007349/GAR 
DE91007354/GAR 
DE91007473/GAR 
W-7405-ENG-48 


130,005 


129,269 


129,679 
128,649 


129,671 
128,102 
127,865 
128,970 
128,977 
127,474 
127,898 
127,433 
129,403 
128,389 
129,745 
128,153 
129,551 
129,782 
129,491 
127,880 
129,391 
129,795 
128,885 


iniv., Los Angeles. Dept. of Physics. 


California U 
DE91 006683/GAR 129,639 


Lawrence Livermore National Lab., CA. 
DE91002214/GAR 


DE91004201/GAR 
DE91004878/GAR 
DE91004943/GAR 
DE91004950/GAR 
DE91005196/GAR 
DE91005197/GAR 
DE91005198/GAR 
DE91005218/GAR 
DE91005219/GAR 
DE91005225/GAR 
DE91005421/GAR 
DE91005422/GAR 


129,247 
128,411 
128,306 
128,932 
128,945 
128,952 
129,454 
128,501 
128,134 
128,870 
128,412 
128,762 
128,413 
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DE91005435/GAR 
DE91006216/GAR 
DE91006220/GAR 
DE91006221/GAR 
DE91006222/GAR 
DE91006240/GAR 
DE91006242/GAR 
DE91006247/GAR 
DE91006249/GAR 
DE91006253/GAR 
DE91006255/GAR 
DE91006257/GAR 
DE91006258/GAR 
DE91006259/GAR 
DE91006507/GAR 
DE91006512/GAR 
DE91006513/GAR 
DE91006514/GAR 
DE91006516/GAR 
DE91006682/GAR 
DE91006684/GAR 
DE91006685/GAR 
DE91006686/GAR 
DE91006701/GAR 
DE91006704/GAR 
DE91006706/GAR 
DE91006707/GAR 
DE91006711/GAR 
DE91006714/GAR 
DE91006750/GAR 
DE91006884/GAR 
DE91007054/GAR 
DE91007114/GAR 
DE91007116/GAR 
DE91007125/GAR 
DE91007126/GAR 
DE91007129/GAR 
DE91007130/GAR 
DE91007131/GAR 
DE91007132/GAR 
DE91007136/GAR 
DE91007139/GAR 
DE91007141/GAR 
DE91007143/GAR 
DE91007147/GAR 
DE91007155/GAR 
DE91007162/GAR 
DE91007188/GAR 
DE91007254/GAR 
DE91007258/GAR 
DE91007260/GAR 
DE91007262/GAR 
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128,599 
128,198 
127,801 
127,870 
129,405 
129,318 
129,557 
129,603 
128,974 
129,720 
129,721 
129,604 
129,419 
128,947 
129,738 
129,605 
129,606 
127,646 
128,324 
129,638 
129,386 
128,542 
127,594 
129,640 
129,749 
127,611 
127,829 
129,681 
129,682 
129,607 
129,546 
128,794 
128,950 
129,780 
129,085 
128,041 
129,086 
128,550 
128,551 
127,598 
128,118 
128,119 
128,689 
128,200 
128,042 
129,781 
128,160 
129,783 
127,879 
129,787 
129,788 
129,610 


DE91007263/GAR 
DE91007317/GAR 
DE91007330/GAR 
DE91007331/GAR 
DE91007332/GAR 
DE91007347/GAR 


CONTRACT/GRANT NUMBER INDEX 


129,789 
128,796 
129,611 
129,792 
129,793 
129,648 


ications International Corp., Pleasanton, CA. 


DE91005428/GAR 
W-7405-ENG-82 


Ames Lab., IA. 

DE91006694/GAR 
DE91006747/GAR 
DE91007118/GAR 
DE91007411/GAR 


lowa State Univ., Ames. 


DE91006675/GAR 
W-31109-ENG-38 


Argonne National Lab., IL. 


91004090/GAR 
DE91004405/GAR 
DE91004419/GAR 
DE91004428/GAR 
DE91005831/GAR 
DE91005834/GAR 
DE91006008/GAR 
DE91006014/GAR 
DE91006015/GAR 
DE91006020/GAR 
DE91006022/GAR 
DE91006038/GAR 
DE91006045/GAR 
DE91006056/GAR 
DE91006079/GAR 
DE91006085/GAR 
DE91006086/GAR 
DE91006090/GAR 
DE91006091/GAR 
DE91006092/GAR 
DE91006364/GAR 
DE91006366/GAR 
DE91006371/GAR 
DE91006393/GAR 
DE91006395/GAR 
DE91006396/GAR 
DE91006406/GAR 
DE91006422/GAR 
DE91006438/GAR 
DE91006449/GAR 
DE91006458/GAR 
DE91006462/GAR 
DE91006464/GAR 
DE91006465/GAR 
DE91006467/GAR 
DE91006470/GAR 


129,056 


128,881 
127,802 
128,040 
128,884 


129,680 


127,857 
128,861 
128,305 
129,670 
129,719 
129,399 
129,672 
128,518 
128,238 
128,320 
129,316 
128,570 
128,425 
128,220 
128,904 
129,437 
129,250 
129,084 
129,000 
127,869 
128,790 
129,508 
129,483 
128,961 
129,729 
128,574 
128,362 
128,906 
128,427 
129,380 
128,378 
129,732 
129,733 
128,323 
129,734 
126,352 


DE91006477/GAR 

DE91006480/GAR 

DE91006491/GAR 

DE91006493/GAR 

DE91006501/GAR 

DE91006503/GAR 

DE91006506/GAR 

DE91006531/GAR 

DE91006539/GAR 

DE91006545/GAR 

DE91006546/GAR 

DE91006550/GAR 

DE91006558/GAR 

DE91006560/GAR 

DE91006568/GAR 

DE91006571/GAR 

DE91006573/GAR 129,063 

DE91006574/GAR 129,382 

DE91006584/GAR 129,676 

DE91006586/GAR 128,880 

DE91006589/GAR 127,873 

DE91006590/GAR 129,677 

DE91006592/GAR 129,678 

DE91006593/GAR 129,742 

DE91006600/GAR 129,743 

DE91006623/GAR 129,383 

DE91006636/GAR 129,494 

DE91006652/GAR 129,679 

DE91006653/GAR 129,747 

DE91006656/GAR 129,748 

DE91006658/GAR 129,064 

DE91006660/GAR 129,384 

DE91006661/GAR 129,385 

DE91006662/GAR 128,791 

DE91006663/GAR 128,226 

DE91006765/GAR 129,683 

DE91006767/GAR 128,649 

DE91006768/GAR 128,429 

DE91006770/GAR 129,065 

DE91006962/GAR 129,771 

DE91007076/GAR 128,949 

DE91007144/GAR 129,464 
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‘AD-A229 426/2/GAR 129,075 PC A03/MF A01 
AD-A229 428/8/GAR 
U and Operation of the DNA Dust Erosion Test Fa- 


AD-A229 428/8/GAR 127,507 PC A03/MF A01 
AD-A229 429/6/GAR 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search . In situ Repair of 


Deteriorated Concrete in 
Injection Repair of a Bridge 
AD-A229 429/6/GAR 127,922 PC A06/MF A01 
AD-A229 431/2/GAR 

Planning for the Mobilization of the Nation’s Medical Re- 


sources. 

AD-A229 431/2/GAR 129,178 PC A09/MF A02 
AD-A229 432/0/GAR 

Complexity Networks. 

AD-A229 432/0/ 128,111 PC A03/MF A01 
AD-A229 433/8/GAR 

Feedback Control in Distributed Parameter oo. 

AD-A229 433/8/GAR 128,097 AO1/MF A01 
AD-A229 434/6/GAR 


Chaos in Classical Non Fields. 
AD-A229 434/6/GAR 129,712 PC A03/MF A01 


AD-A229 435/3/GAR 


Turbulent Mixing in Transverse Jets. 
AD-A229 435/3/GAR 127,481 PC A03/MF A01 
AD-A229 436/1/GAR 
Completion of Ei Spill and Outlet Works. 
AD-A229 436/1/GAR 127,899 PC A12/MF A02 
AD-A229 437/9/GAR 
Effectiveness of Military Institutions: Historical Case Studies 
from World War |, The interwar Period and World War Ii. 


Volume 1. World War I. 
AD-A229 437/9/GAR 129,179 PC A99/MF A04 
AD-A229 438/7/GAR 


Effectiveness of Military Institutions: Historical Case Studies 
rth yp Me, 4 en The interwar Period and World War li. 


Volume 2. The interwar L 
AD-A229 438/7/GAR 129,122 PC A22/MF A03 
AD-A229 439/5/GAR 
Effectiveness of Military Institutions: Historical Case Studies 
jade y Ao A ee 


folume 3. World War 
AD-AZ29 4g0/S/GAR 129,180 PC A99/MF A04 
AD-A229 440/3/GAR 


Lime Treated under 
ent SSameee & line Wes Expansive Clays 


AD-A229 aor) 129,367 PC A19/MF A03 
AD-A229 441/1/GAR 
Investigation of the Frost none = Se of Air-Entrained and 
py al Roller-Compacted Concrete (RCC) Mix- 
tures 


AD-A229 469/2/GAR 


AD-A229 441/1/GAR 
AD-A229 442/9/GAR 
Selene Vente ca tess oe Ce ae gees 


Monitoring of Aquatic Dredged Material eee 
AD-A229 442/9/GAR 128,592 A06/MF A01 


ge x ameter cae 


cence: 

AD A229 444/S/GAR” 
AD-A229 445/2/GAR 
Gementee 6 lanes of Lubricant Performance in an Oscillating 


abeaoes A209 46/S/GAR 129,865 PC A03/MF A01 
AD-A229 446/0/GAR 
Advanced Air Traffic Control System (AATCS). Phase 1. 


AD-A229 446/0/GAR 129,968 PC AQS/MF A01 
AD-A229 447/8/GAR 
yrs of Newcastle Disease Virus in Aerosol 
AD-A229 447/8/GAR 128,997 PC A03/MF A01 
AD-A229 448/6/GAR 
NATO Advanced Study institute Granular Nanoelectronics 
Held in Ciocco, Italy on 23 July-4 August 1990. Poster Ab- 
AD-A229 448/6/GAR 129,661 PC A13/MF A02 
AD-A229 449/4/GAR 
—— ope 
Berlin, Germany on 23-; 
AD-A229 449/4/GAR 
AD-A229 450/2/GAR 
Cultivation of a Mature 
AD-A229 450/2/' 
AD-A229 451/0/GAR 
Epidemiology of HIV Infection among Prostitutes in the Phil- 


KBvnzzo 451/0/GAR 129,030 PC A03/MF A01 
AD-A229 452/8/GAR 
er Ln ay mer and Herxheimer-Like Reactions in 
Placebo-Controlled 


128,963 PC A02/MF A01 


127,923 PC A15/MF A02 


Pa 0 Nee) Deon Induced Fluores- 
127,835 PC A03/MF AQ1 


~~ Held in 
27 September 1990. 
128,995 PC A06/MF A01 


in vitro. 
Orie 008 "PC A02/MF A01 


Skeletal and Cardiac Muscle involvement in Severe, Late 


453/6/GAR 128,964 PC A02/MF A01 
AD-A229 454/4/GAR 


Flood-Control Channel inventory. 
AD-A229 454/4/GAR 127,900 PC A07/MF A01 


AD-A229 455/1/GAR 
Factors Involved 
SDaste 455/1/GAR 
AD-A229 459/3/GAR 
Sananlear'a Coot for the Air Force’s Electronic Combat Test 


AD-A229 459/3/GAR 129,123 PC A0S/MF A01 
AD-A229 460/1/GAR 
Effective Training Methods for Teaching Human Skills to 


460/1/GAR 129,124 PC A08/MF A01 
AD-A229 461/9/GAR 
a gamaay Instruction within Transportation Mobility 
461/9/GAR 129,125 PC A12/MF A02 
AD-A229 462/7/GAR 
Defining Acquisition and Contracting Terms Associated with 
Contract Administration. 
AD-A229 462/7/GAR 127,421 PC AO7/MF A01 
AD-A229 463/5/GAR 


a Selection, and Training of ram Managers 
‘orce Logistics Command Acquisition Program 
AD-A229 463/5/GAR 129,126 PC A08/MF A01 


AD-A229 464/3/GAR 
Aerial Ports in Low intensity Conflict: Vietnam, Grenada, 


and Panama. 

AD-A229 464/3/GAR 129,181 PC A07/MF A01 
AD-A229 465/0/GAR 

feeeeas 6 Foreign Policy: A 
Case Study of the Reflagging of Kuwait Oil Tankers. 
AD-A229 465/0/GAR 127,668 PC A06/MF A01 
AD-A229 466/8/GAR 

Analysis of the Effects Housing Improvements Have on the 
Retention of Air Force . 

AD-A229 466/8/GAR 129,127 PC A06/MF A01 


in Spain’s Entry into NATO. 
127,667 PC AQS/MF A01 


127,669 PC AQ4/MF A01 


\ Self. Work Teams in a High Per- 
formance Wark Emrorenent 
AD-A229 468/4/GAR 127,435 PC A05S/MF A01 
AD-A229 469/2/GAR 
Nonlinear Stability in Fluids and Plasma Dynamics-Conform- 
Quasi-Conformal : Iteration, Distoration, Dy- 
129,578 PC A03/MF A01 


OR-3 


namics 
AD-A229 469/2/GAR 


June 1, 1991 
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AD-A229 470/0/GAR 


In Situ Activation of Carbon 

AD-A229 470/0/GAR 
AD-A229 471/8/GAR 

United States Intervention: 

AD-A229 471/8/GAR 
AD-A229 472/6/GAR 

a Mediating the Perception of Complex Acoustic 

atterns. 

AD-A229 472/6/GAR 129,565 PC A06/MF A01 
AD-A229 473/4/GAR 

Renville County Park 

Souris River Basin 

AD-A229 473/4/GAR 
AD-A229 474/2/GAR 


Fiber Microdisk Electrodes. 
127,836 PC A03/MF A01 


Case of Chad. 
127,670 PC AOS/MF A01 


‘ark Improvements Borrow Area Survey, 
enville County, North Dakota. 
127,901 PC A03/MF a0 


of Complex Mechanical Systems. 


Nonlinear Control Theory 
AD-A229 474/2/GAR 129,845 PC A04/MF A01 
AD-A229 475/9/GAR 

Medical Waste Technical Assistance Survey, Keesler AFB, 


AD-A229 475/9/GAR 128,559 PC A04/MF A01 
AD-A229 476/7/GAR 

Tr tion Cost Analysis for EDDS Vendor Consolida- 

ton fecksonvile , Florida. 


AD-A229 476/7/GAR 129,128 PC A03/MF A01 
AD-A229 477/5/GAR 
Automated Guided Vehicles. 
AD-A229 477/5/GAR 
AD-A229 478/3/GAR 
Studies Toward Observing and Modelling 
Ocean Regi 


{AD-A229 478/3/GAR 
AD-A229 479/1/GAR 

Tidal and Lunar Data for Point pany a Nicholas Island, 

and the Sands Area -_ 199 

AD-A229 479/1/GAR 1500" PC A03/MF A01 
AD-A229 480/9/GAR 


128,754 PC A03/MF A01 





Large Energeti 
129,529 PC A01/MF A01 


Physical istry of Energetic Nitr 

AD-A229 480/9/GAR 127,837 
AD-A229 482/5/GAR 

——- the Peace: The Strategic Implications of Military 


AD-Ags9 482/5/GAR 127,720 PC A09/MF A02 
AD-A229 483/3/GAR 


Compounds. 
PC A03/MF A01 


AD-A229 498/1/GAR 
AD-A229 499/9/GAR 


129,130 PC A05/MF A01 


CPR Software Analysis: ‘The Ideal’ Software. 
AD-A229 499/9/GAR 128,067 PC A07/MF A01 
AD-A229 500/4/GAR 
AD-A229 S00/4/GAR nek 
AD-A229 501/2/GAR 
Solving Least Squares Problems on Distributed Memory 


lachines. 

AD-A229 501/2/GAR 128,910 PC A0S/MF A01 
AD-A229 502/0/GAR 

Multivariate Multiscale A 
AD-A229 502/0/GAR 
AD-A229 503/8/GAR 

Experimental Research on High Gradient Acceleration by 

Wakefields in an Elliptic Cavity at the UTA Wake Field Test 


Facility. 

AD-A229 503/8/GAR 129,713 PC A05/MF A01 
AD-A229 504/6/GAR 

A/U of Dayton Photorefractive Beam Tracki 

AD-A229 /6/GAR 128,031 
AD-A229 505/3/GAR 


SYNC2 Program 

AD-A229 505/3/GAR 
AD-A229 506/1/GAR 

Life and Death in = USA Corpore Sai 

AD-A229 506/1/GAR pads 127,697 PC A A01/MF A014 
AD-A229 507/9/GAR 

Estimation of Sea Ice Type and Concentration by Linear 

Unmixing of Geosat Altimeter Waveforms. 

AD- 507/9/GAR 129,530 PC A03/MF A01 
AD-A229 509/5/GAR 

Effects of Alum Treatment on Phosphorus Dynamics and 

a ‘ton Response in Eau Galle Reservoir, Wiscon- 


AD-A229 509/5/GAR PC A03/MF A01 
AD-A229 510/3/GAR 
Evaluation Recute Report for Next Generation Computer 


nem Baseline Selection 
by Next Soman ~ Computer ome (NGCR) Operat- 
Systems Standards Working Group (SSWG). 
A ‘A229 510/3/GAR 129, 137 PC A08/MF A01 
AD-A229 511/1/GAR 


Print ic A 


ession of Plasma Toroids. 
129,636 PC A0S/ME A01 


ae 128,911 PC AOS/MF AO1 


"A05/MF A01 


Report. 
129,376 PC A04/MF A01 


128,593 








Planar Oxocuprate (Il) Array Vis Heterometallic Alkoxid 


AD-A229 483/3/GAR 127,838 PC A03/MF A01 
AD-A229 485/8/GAR 
B-1B — Test Station and Components Specialty 


(AFSC 

AD-A229 9 485/8/GAR 127,523 PC A04/MF A01 
AD-A229 486/6/GAR 

Theoretical Investigations of Negative lons in a Hydrogen 

AD-A229 486/6/GAR 129,635 PC A06/MF A01 
AD-A229 487/4/GAR 


Maximu of Flying Wings. 
AD-A229 9 AST AIGAR — 


AD-A229 488/2/GAR 

Manufacturing Research: Self-Directed Contro’ 

AD-A229 488/2/GAR 128,759 Pe ‘A06/MF A01 
AD-A229 489/0/GAR 


Chemistry Related to Semiconductor Growth Involving Or- 


A229 489/0/GAR 127,806 PC A06/MF A01 
AD-A229 490/8/GAR 
Ss ium on —— Kinetics (11th) Held in Perugia, Italy on 


2-7 lember 1 
AD-A229 490/8/GAR 129,579 PC A13/MF A02 
AD-A229 492/4/GAR 


System Availability as a Global Measure of Naviga- 


tion 4 
AD-A229 492/4/GAR 129,375 PC A0S/MF A01 
AD-A229 493/2/GAR 


127,508 PC A03/MF A01 


Turbulence M its. of Flow 


127,482 PC A12/MF A02 





Vv ity and 
Around a 6:1 Prolate 
AD-A229 493/2/GAR 
AD-A229 494/0/GAR 
Measurements of Surface Shear Stresses Under a Three- 
Dimensiona! Turbulent Boundary Layer Using Oil-Film Laser 
Interferometry. 
AD-A229 494/0/GAR 127,483 PC A07/MF A01 
AD-A229 495/7/GAR 
Study of er Pressure-Driven Turbulent 


Boundary 4 
AD-A229 495/7/GAR 127,484 PC A21/MF A03 
AD-A229 496/5/GAR 


Chaos Displayed by Solutions of a Forced ieee te Equa- 


tion with a Fi Polynomial for the ing 
AD-A229 496/5/GAR 129,580 PC A03/MF A01 
AD-A229 497/3/GAR 


Effect of the Commercial Space Launch Act on Department 
of Defense Contract Administration. 
AD-A229 497/3/GAR 129,129 PC A06/MF A01 
AD-A229 498/1/GAR 


Investigation of the Stability of the Cost Performance Index. 


OR-4 VOL. 91, No. 114 


nalyses of Recent Channel Changes on the 
Tanana River in the Vicinity of Fairbanks, Alaska. 
AD-A229 511/1/GAR 129,281 PC A04/MF A01 
AD-A229 512/9/GAR 


Analysis of Winter Low-Flow Rates in New Hampshire 
Streams. 


AD-A229 '512/9/GAR 129,282 PC A03/MF A01 
AD-A229 513/7/GAR 
Synthesis and Characterization of Gallium-Arsenic Com- 
pounds Containing a Four-Membered Ga-As-Ga-Ci or Ga- 
As-Ga-As ing: Structures of 
(Me3SiCH2)2GaAs(SiMe3)22 
AD-A229 513/7/GAR 
AD-A229 514/5/GAR 
Alternative Form of the Modified Point-Mass Equation of 


Motion. 
AD-A229 514/5/GAR 128,137 PC A03/MF A01 
AD-A229 515/2/GAR 
pepe of Atlantic Coast Wave Information Study Hind- 
with Field Research Facility Any Measurements. 
AD-A229 229 S1S/2/GAR 7 PC A03/MF A01 


AD-A229 516/0/GAR 
eg Runup on Beaches: A Review of the State of 


AD-A229 516/0/GAR 129,538 PC A0S/MF A01 
AD-A229 517/8/GAR 
eee Immunological Protection wot Toxic Agents 
Tranfection of Ri Genes into 
Hewmieaatete Stem Cell 
AD-A229 517/8/GAR 
AD-A229 518/6/GAR 


Review of Air Force (nes oR Blade and Vane Rework 
Its Im on Perf 


and pact lormance and Costs. 
AD-A229 518/6/GAR 127,509 PC A04/MF A01 
AD-A229 520/2/GAR 


Human Analogue Models for Computer-Aided Design and 


peter DoleiGan 127,726 PC A03/MF A01 
AD-A229 521/0/GAR 

Analysis of the Superconducting Coplanar Waveguide by 

Combining awe Domain Method and Phenomenological 

Equivalence 

AD-A229 SeI/O/GAR 128,173 PC A01/MF A01 
AD-A229 523/6/GAR 

Secure Communications Processor (SCOMP). STOP Re- 


lease 2.1 
AD-A229 523/6/GAR 128,112 PC A0S/MF A01 
AD-A229 524/4/GAR 


Minimum Required Signal for LIMARS Experimen 
AD-A229 524/4/GAR 128,131 PC A037 MF AO1 


AD-A229 525/1/GAR 
Recent Literature on Experimental Structural Dynamics and 
Control Research. 


127,807 PC A03/MF A01 





129,083 PC A03/MF A01 


AD-A229 525/1/GAR 
AD-A229 526/9/GAR 


Bunaigs: Data 1 Serene See ree et Bag Standard Army 
520/0/GN ro 0723, 13 12 PCA A14/MF A02 


AD-A229 527/7/GAR 
Estimation of Elastic Parameters in Linear and Nonlinear 
| nang Models of Plates Arising in Large Flexible Space 
AD-A229 527/7/GAR 129,703 PC A03/MF A01 
AD-A229 528/5/GAR 
Dredging Research Program: Practices and Problems Asso- 
ciated with Economic Loading and Overflow of Dredge 
(ee os Scows. 
AD- 528/5/GAR 127,902 PC A04/MF A01 
AD-A229 529/3/GAR 


Management Approaches for Water ate Enhancement 
at Wi Point and East Sidney Lake, New York. 
AD-A229 529/3/GAR 129,341 “PC A07/MF A01 


AD-A229 530/1/GAR 


129,924 PC A03/MF A01 


Phase-Coded Waveforms and Range Superresolution. 
AD-A229 530/1/GAR 128,138 PC A03/MF A01 
AD-A229 531/9/GAR 


Occupational Criteria for Chemical Agent V: 
AD-A229 531/9/GAR 129,105 Bo A05/MF A01 


—, 532/7/GAR 





Schedule Estima 


of S 
AD -AD2S 532/7/GAR 128,068 "BC A06/MF A01 
AD-A229 533/5/GAR 


Dicti y of Contr: and Acquisition Terms Related to 


the Pre-Award Phase of Contract 
AD-A229 533/5/GAR oe 7,422 PC A08/MF A01 
AD-A229 534/3/GAR 


Lexicon of Contracting Terms: Contract Types. 
AD-A229 534/3/GAR 127,423 PC A06/MF A01 


co 535/0/GAR 


trixed Personnel in the SPO. 
powers 535/0/GAR 


AD-A229 536/8/GAR 
— pf tent ) 
ec eae 
AD-A229 536/8/GAR 
AD-A229 537/6/GAR 


Domestic Transportation 
AD-A229 537/6/GAR 


AD-A229 538/4/GAR 
ra Engineering Combat Experiences During the Vietnam 


2 
ADAL2S 538/4/GAR 129,182 PC A07/MF A01 
AD-A229 539/2/GAR 
Manpower Reduction Model for the Marine Corps Security 


Forces. 
AD-A229 539/2/GAR 129,136 PC A05/MF A01 
AD-A229 540/0/GAR 
pendium of Air Force Institute of Technology Thesis 


Com 
Abstracts Related to Acquisition M t. 
129, 197 PC A09/MF A01 


AD-A229 540/0/GAR 
sg 541/8/GAR 
mone nny | for Long-Term eS of Air Force Pilot 
Retwenon — A Management P: 
AD-A229 541/8/GAR 129,138 PC A06/MF A01 


AD-A229 542/6/GAR 


Analysis of the United States Air Force Nonpoint Source 
Water Pollution Abatement Program. 
AD-A229 542/6/GAR 128,594 PC A0S/MF A01 


AD-A229 543/4/GAR 
Net Impact of ‘Other Variables’ on Negotiated Profit for De- 
lense Contracts. 


RD AS29 SAa/4/GAR 129,139 PC A06/MF A01 
AD-A229 544/2/GAR 

fe a of the Effect of Curriculum Structure on Student 

Atte: | Measures in a Computer-Based Instructional 

AD-A229 544/2/GAR 
AD-A229 545/9/GAR 

Case Study of Manned Strategic Bomber Acquisition: The 


B-70 Valkyrie. 
AD-A229 545/9/GAR 129,140 PC A06/MF A01 
AD-A229 546/7/GAR 


Impact of Family Income on Military Reserve Retention. 
AD-A229 546/7/GAR 129,212 PC A0S/MF A01 


AD-A229 547/5/GAR 


Developing Computer Literacy Among Incoming Air Force 
Institute of Techi Graduate Students. 
AD-A229 547/5/GA\ 129,213 PC A08/MF A01 


AD-A229 548/3/GAR 
pray ne Phenomena in Metals under Large Temper- 
ature Gradien' 

AD-A229 $48/3/GAR 129,662 PC A03/MF A01 

AD-A229 549/1/GAR 
Tuberculin Skin ag 


sonnel and Recru 
AD-A229 549/1/ GAR 





” 129,199 PC A10/MF A02 


Is from the Mai 
129,134 PC A14/MF A02 





World War ti: Lessons Learned. 
129,135 PC A08/MF A01 


127,649 PC A07/MF A01 


in US Navy and Marine Corps Per- 
"128,965 PC A01/MF A01 
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AD-A229 550/9/GAR 
fg ee to Acquisition pay Program Office 


AD- 550/9/GAR 127 4a PC A06/MF A01 
AD-A229 551/7/GAR 

Software Re nae ene Somanee Rests tie 

Not + Ines into a Viable Practice in the Department of 

AD Ages 551/7/GAR 129,141 PC A08/MF A01 
AD-A229 552/5/GAR 

Eromoern of Or 


A209 20/5) 5/ Besec 


shames 553/3/GAR 


Cooperative Absorption-induced 
AD-A229 553/3/GAR 127, 


AD-A229 555/8/GAR 
ams of Thermal Storage Systems to Air Force Fa- 


AD-A229 555/8/GAR 128,358 PC A09/MF A02 
AD-A229 556/6/GAR 
nent of the Acquisition Strategy Panel on Program Effec- 


AD AZeS 556/6/GAR 129,143 PC A08/MF A01 
AD-A229 557/4/GAR 

—— em of Snorer ———s com cage Dis- 

ys for Motivating Meani earning latrix Oper- 

ations and Concepts of Matrix Algebra. 

AD-A229 557/4/GAR 127,650 PC A09/MF A01 
AD-A229 560/8/GAR 

Arms industries: New Suppliers and Regional Sec: 

AD-A229 560/8/GAR 027,671 
AD-A229 563/2/GAR 

a Equation in Gas Discharges with Some Applica- 


tion to SF6. 

AD-A229 563/2/GAR 129,714 PC A03/MF A01 
AD-A229 564/0/GAR 

Asymptotic and Absorbing Boundary Conditions for oe 

Element is of Digital Circuit and Scattering Pri 

AD-A229 564/0/GAR 128,158 PC A07/MF A01 
AD-A229 aig ie a 

Burst Fire Al 

AD-A229 56: T7/GAR 
AD-A229 566/5/GAR 

Student Reports in Soviet Military Doctrine and Strat 

AD-A229 566/5/GAR 129,183 PC A09/MF A01 
= angewngvte 


a S Conflict between Base Civil 
ea On PC A09/MF A02 


Transfer in a Solid. 
PC A03/MF A01 


urity. 
MF A02 


129,553 PC A03/MF A01 


Association of Southeast Asian Nations 
ASEAN) Mhorebes Ouatos in 1995: Is a US Military Presence 


AD-A229 567/3/GAR 127,672 PC A11/MF A02 
AD-A229 568/1/GAR 
Soviet Interests in Afghanistan and Implications upon With- 


drawal. 

AD-A229 568/1/GAR 129,184 PC A08/MF A01 
AD-A229 569/9/GAR 

Rotorcraft Use in a Relief and Mass Casualty Inci- 


dents - Case Studi 
AD-A229 569/9/GAR 129,835 PC A06/MF A01 
AD-A229 570/7/GAR 


Patterned Functionalization of Gold and Single Crystal Sili- 
con Via Photochemical Reaction of Surface-Confined De- 
rivatives of —— 
AD-A229 570/7/GAR 127,840 PC A03/MF A01 
AD-A229 571/5/GAR 
Coomeee Harmonics of Order 15 and 30 from Analysis 
of 50 Orbit Determinations of 1967-102B. 
AD-A229 571/5/GAR 129,244 PC A03/MF A01 


AD-A229 572/3/GAR 
Essays on Lago | 6. 
AD-A229 572/3/GAR 

AD-A229 573/1/GAR 


Sampling of the He meny Black Col Perspective on 
the he Depeenen it of Defense Five Percent 
AD-A229 573/1/GAR 127, 


jal. 
472 PC A04/MF A01 
AD-A229 574/9/GAR 
Management Information System for the Energy Conserva- 


tion Program. 

AD-A229 574/9/GAR 129,144 PC A04/MF A01 
AD-A229 575/6/GAR 

Performance Mana 

AD-A229 575/6/GAR 
AD-A229 576/4/GAR 

pe oy oe of Using Aerial Infrared Thermography for Lo- 

cating Subsurface Moisture in Built-Up Roofing. 

AD-A229 576/4/GAR 127,748 PC AQS/MF A01 


AD-A229 577/2/GAR 
ry Construction \ quad Program and Privatization: 


ative Anal 
9 577/2/GA\ 129,145 PC A06/MF A01 
inna 578/0/GAR 
Study of Job Attitudes in the J gs ata Contracting, 
and Acquisition Officer Career Fields. 
AD-A229 578/0/GAR 129,146 PC A07/MF A01 


AD-A229 579/8/GAR 


Comparison of inven Safety Stock Calculation Methods 
for the Air Force oe’ Pac 


127,673 MF A02 


ment Framework for Civil Engineering. 
127,903 PC A16/MF A02 


AD-A229 579/8/GAR 
AD-A229 580/6/GAR 

I ing Internal Customer Service. 

AD-A229 580/6/GAR 127,425 PC A06/MF A01 
AD-A229 581/4/GAR 

Gulf Security and the Iran-iraq War. 

AD-A229 581/4/GAR 
AD-A229 582/2/GAR 

U-Boats in the Bay of Biscay. An Essay in Operations Anal- 


ysis. 
AD-A229 582/2/GAR 129,185 MF A02 
AD-A229 583/0/GAR 
France in Black Africa. 
AD-A229 583/0/GAR 
AD-A229 584/8/GAR 
Earth Data and New W 
AD-A229 584/8/GAR 
AD-A229 585/5/GAR 
Chemistry and Defects in Semicond: 
— * pene Society rom es Proceedings. 


AD-A229 585/5/GAR 128,187 PC A21/MF A03 
AD-A229 586/3/GAR 


Growth, Characterization and Properties of Ultrathin Mag- 
netic Films and Multilayers. Materials Research Society 


) ‘oceedings. Volume 151. 
Ab-Aose S86/a/GAR™ 129,663 PC A14/MF A02 
AD-A229 587/1/GAR 


Processing Science of Advanced Ceramics. a Re- 
search Society Symposium eae Volume 1 
AD-A229 587/1/GAR 128, PC A18/MF A03 
AD-A229 588/9/GAR 

In-Situ Patterning: Selective Area Dep 
Materials Research Society S 
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Time-resolved load measurements of the FT limiter. 
DE91744408/GAR 129,393 PC A03/MF A01 
CONF-900531-5 
in the tiuophene bad f 
E91006632/GAR 
CONF-900542-16 
Delphos 300 kW PV plant: Simple method to analyze and 


_pesiratanar performance data. 
1E91744342/GAR 128,401 PC A03/MF A01 


bara b , spectra, and thermodynam- 
es In soluions of cobalt condo n sodum totachoroah: 


DE91006056/GAR 128,220 PC A03/MF A01 


CONF-900563-18 
Evaluation of a i alpha liquid scintil- 
lation (PERALS) _ Spectrometer the measurement of 
:91005652/GAR ; 129,411 PC A03/MF A01 

CONF-900623-25 
Effects of irradiation on crack-arrest toughness of two high- 


welds. 
91007189/GAR 129,495 PC A04/MF A01 
CONF-900733-6 
Dosimetry model for bronchial and extrathoracic tissues of 
the respiratory tract. 
DE91006890/GAR 129,066 PC A03/MF A01 
CONF-900756-57 
Measurements with a 35 psec gate time microchannel plate 


camera. 
DE91006701/GAR 129,640 PC A03/MF A01 


CONF-900791-9 
E dependent neutron i ing. 
DE91006085/GAR 199,497 PC A03/MF A01 
CONF-900799-2 
B-Factory storage ring design. 
DE91007420/GAR 
CONF-900801-40 
Emission assessment from full-scale co-combustion tests of 
eee ee eee 
91006020/GAR , 128,320 PC A03/MF A01 
CONF-900802-14 
— prov wong coed te energy transfer of 4+ - transuranium 


OES1006092/GAR 127,869 PC A03/MF A01 
CONF-900802-17 


Si a cost-effective site 

DE91006860/GAR 
CONF-900809-6 

Cee eons Sew eae Se 6 een ee 


Bes 1005es4 R 128,422 PC A03/MF A01 


fe ast mn 


sequence of ee ene 
and furan oxidation by E: coli. 
128,980 PC A03/MF A01 





129,806 PC A03/MF A01 


characterization. 
128,648 PC A03/MF A01 


Recent results on charm from Fermilab experiment E-687. 
Deo1006811/GAR 129,757 PC A03/MF A01 


CONF-900828-10 
Model for economically based conceptual design of soil 


Deo 1008947/GAR 128,564 PC A03/MF A01 
ter et 


evaluation methods for = 
91006725/GAR 


CONF-900858-2 
Radiative heat transfer in PC furnaces burning deeply 


cleaned coals. 

DE91006022/GAR 129,316 PC A03/iMF A01 
CONF-900870-7 

Electronic structure and charge density of zirconium dibor- 

DE91006642/GAR 127,874 PC A03/MF A01 
CONF-900877-10 


Comparison of ¢ tal and theoretical XEDS cross- 
Gustiona did t-loclore an a taneton of anneltraing Solage. 


28.978 BC AOS/MF AO 


CONF-901057-27 


DE91004428/GAR 
CONF-900882-1 

Identification of surface contaminants using infrared micro- 

:91006779/GAR 127,876 PC A03/MF A01 
CONF-900917-30 


129,670 PC A03/MF A01 


‘Yiical of SAP reactor fol channels FIG 


Pweg 
DE91005132/GAR 129,452 PC A03/MF A01 
CONF-900936-26 


Interactions of energetic particles and clusters with solids. 
DE91006584/GAR 129,676 PC A03/MF A01 


CONF-900936-27 

Dynamical behavior of the implant profile during ion implan- 

tations at elevated 

DE91006560/GAR 129,675 PC A03/MF A01 
CONF-900944-33 

Viscous flux motion in anisotropic type-ll superconductors 

in low fields. 

DE91006675/GAR 129,680 PC A03/MF A01 
CONF-900944-37 

Preparation and properties of Y-124 superconductor made 

by a chemical ipi method. 

DE91006592/ 129,678 PC A0Q3/MF AO1 
CONF-900944-38 


He electric fields in a ee Te Structure. 
91006593/GAR 129, 7: PC A03/MF A01 
CONF-900944-39 

Strain in SSC Jy hy | 

DE91007: (GAR PC A03/MF A01 
CONF-900970-4 


New approach to fast neutron diagnostic simulation: Monte 

Carlo with shower and drizzle splittings and finite close-col- 

lision treatment. 

DE91744419/GAR 129,653 PC A0Q3/MF A01 
CONF-900977-7 

Ele destruction of spent 

DE91005133/GAR 
CONF-901007-40 

Lithium mass transport in ceramic breeder materials. 

DE91006449/GAR 129,380 PC A03/MF A01 
CONF-901007-52 

Swelling dependence of neutron-irradiated vanadium alloys 

on temperature, neutron fluence, and thermomechanical 

treatment. 

DE91006531/GAR 129,381 PC A03/MF A01 
CONF-901007-53 


extractant 
oxidation. 
128,499 PC A03/MF A01 


C ' a ore 
system for the US ITER Lifsub 2)0/Be water cooled bare 


DE91006574/GAR 
CONF-901007-55 

saahed by for desorption from LiAIO2 treated with H2 as 

DE91006623/GAR 


desorption. 
129,383 PC A03/MF A01 
CONF-901007-56 


the US ITER des. 
DE91006661/GAI 
CONF-901007-57 
| rate measurements in solid fusion blankets with 

DE91006660/GAR 129,384 PC A03/MF A01 
CONF-90 1008-6 

Metallographic preparation techniques for ceramic materi- 

DE91004742/GAR 128,787 PC A03/MF A01 
CONF-901008-9 

Multidisciplinary study of phase separation in a supersatur- 

ated Ni-Si q 

DE91006586/GAR 128,880 PC A03/MF A01 
CONF-901010-4 


129,382 PC A03/MF A01 


performance and lifetime analysis for 
129,385 PC A03/MF A01 





ges in lung phagi 
129,063 PC A03/MF A01 


"129,064 PC AOS/MF A01 


pe 
128,117 PC A03/MF A01 


127,829 PC A03/MF A01 


of weivical and 
DE91006491/GAR 
CONF-901057-27 


127,975 PC A03/MF A01 


potentials. 
129,748 PC A03/MF A01 


OR-13 


Real optical- and 
DE91006656/GAR 


June 1, 1991 
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CONF-90 1057-28 
Some limitations of detailed balance for inverse reaction 
calculations in P-process. 
DE91007258/GAR 129,787 PC A03/MF A01 
CONF-90 1072-4 


ou QED with two fermionic flavors. 
Den tboosion 129,730 PC A03/MF A01 


CONF-901072-5 
Glueballs and topological charge in the presence of dynam- 


ical quarks. 

DE91006459/GAR 129,731 PC A03/MF A01 
CONF-901072-6 

New approach to chiral fermions on the lat 

DE91006462/GAR 129,732 
CONF-901072-7 


"PC ‘A03/MF A01 


Surface tension in 

DE91007088/GAR 
CONF-901072-8 

Decay constants and wave functions of heavy-light pseu- 

doscalars. 

DE91007087/GAR 129,776 PC A03/MF A01 
CONF-901073-11 


129,777 PC A03/MF A01 


Lithium batteries for pulse power. 
DE91006663/GAR 128,226 PC A03/MF A01 


CONF-901076-2 
Quantitation of the human basal ganglia with Positron Emis- 
Deo! GAR 128,968 PC A03/MF A01 
CONF-901097-2 
Dynamic market for SO(sub 2) emissions permits under the 
ae clean air act amendments. 
1006438/GAR 128,427 PC A03/MF A01 
CONF-901101-67 
Liquid level measurement in high level nuclear waste slur- 


ries. 

DE91005150/GAR 128,500 PC A03/MF A01 
CONF-901101-78 

Evaluation of a central-difference-like method for the solu- 


tion of equation. 
DE81006550/GAR 129,583 PC A03/MF A01 
CONF-901101-82-VUGRAPHS 


molten caicium chioride with 


Corrosion studies in 
DE91007243/GAR 129,490 PC A0S/MF A A01 
CONF-901104-2 


—— ‘molding of DAP electrical components in alumi- 


DESI /GAR 128,178 PC A03/MF A01 
CONF-901105-49 
Mi llular foams prep: 


De91004816/GAR 
CONF-901105-50 
Metastable phase formation in Be-Nb intermetallic com- 


BE91005617/GAR 128,896 PC A03/MF A01 
CONF-901105-59 


Deoi00stss/GAR 


CONF-901105-64 
Characterization of low density carbon foams by x-ray com- 
puted 8 (CT) and ion microt aphy (IMT). 

91 /GA\ 128,784 A03/MF A01 

CONF-901105-67 
eel Sep ae ener aay os ia rama marl 


of waste pack materials. 
DE91006503/GAR — 128,535 PC A03/MF A01 
CONF-901 105-74 





d from demixed polymer solu- 
128,869 PC A03/MF A01 


supersonic molecular je’ 
eu er29, 674 PC As/me A01 





nuclear magne’ 
eee imaging o fw net see 
DE91006477/GAR 128,710 mee A ‘A03/MF A01 
CONF-901105-75 
Cone beam 3D reconstruction with double circular trajecto- 


BE91006546/GAR 129,412 PC A03/MF A01 
yrs 105-76 


of secondary phases in glass corr 
91006506/GAR 129,443 PC AOS) ‘A03/MF A01 


CONF-901105-77 


Thermal spike model of ion-induced = in growth. 
DE91006571/GAR 128,863 PC A03/MF A01 
CONF-901105-78 
Sputter deposition of lithium silicate - lithium phosphate 
Se100060s/GAR 127,817 PC A03/MF A01 
CONF-901105-79 


Mechanical ore opel of WIPP disposal Paar backfilled 
with either crushed salt or crushed salt-bentonit 
DE91006638/GAR 128,538 PC A ‘A03/ME A01 


CONF-901 105-80 
Measurements of T(sub 0) temperatures of supersaturated 


Si-As alloys. 

DE91006774/GAR 128,882 PC A03/MF A01 
CONF-901105-81 

Preparation of InAsSb/InSb SLS and InSb photodiodes by 


MOCVD. 
DE91006781/GAR 128,172 PC A03/MF A01 


OR-14 VOL. 91, No. 11 


CONF-901 105-82 

Impurity-defect complexes in hydrogenated amorphous sili- 

con. 

DE91006765/GAR 129,683 PC A03/MF A01 
CONF-901105-83 

Defect dependence of positron lifetimes in oxide supercon- 

DE91006714/GAR 129,682 PC A03/MF A01 
CONF-901105-84 

ee © See ERR Oe nemenageet 

Fe-V substitutional alloys. 

DE91006711/GAR 129,681 PC A03/MF A01 
CONF-901105-85 





Mechanical 
0DE91006775/GAR 
CONF-901 105-86 
Thin film amorphous electrolytes: The Li20-SiO2-P205 
jem. 
0 691007272/GAR 128,795 PC A03/MF A01 
CONF-901 105-87 
noe diffraction of magnetic ultrathin films: Fe/ 
BeS1007254/GAR 127,879 PC A03/MF A01 
CONF-901105-88 
In situ TEM studies of the growth of strained Si(1-x)Gex by 


solid phase 

DE91007278 128,872 PC A03/MF A01 
CONF-901 105-90 

Free energy simulation 

thermodynamics in NODA + § 

DE91007473/GAR 
CONF-901 106-3 

Methanol reformers for fuel cell powered vehicles: Some 

design considerations. 

DE91006465/GAR 128,323 PC A03/MF A01 
CONF-901116-39 

Description tact, the Argonne National Laboratory target 

DE91006467/GAR 129,734 PC A03/MF A01 
CONF-901116-40 

Effects of a aga of RTEX in collisions of U(sup q+ ) with 


E100 ¥260/GAR 129,788 PC A03/MF A01 
CONF-901125-9 


Interactions at 
DE91006630/GAR 


CONF-901155-5 


liular foams. 
128,895 PC A03/MF A01 


boundary segregation and 
(28,885 PC A03/MF A01 


ramic to metal interf 
128,826 PC A A03/MF A01 


Thermal-hydraulic of a solid-oxide fuel cell. 
DE91006393/GAR 128,361 PC A03/MF A01 


CONF-901165-1 


Low of 
DE91007061/GAR 
Rees 1 


L Oil Shale Pilot Plant status report. 
DESi004878/GAR 128,306 
CONF-901181-2 
Trace metals in heavy crude oils and tar sand bitume 
DE91006516/GAR 128,324 PC A03/ME ‘A01 
CONF-901191-3 
Abiotic immobilization/ detoxification of recalcitrant 
DE91004735/GAR 128,565 PC A03/ 
CONF-901191-5 


Biotreatment of red water with 
DE91006501/GAR 


CONF-001194-9 
occa Se eee 27 saree he pepdec- 
tion of desalinated water and electric power. 
128,362 PC A03/MF A01 


accelerators. 
129,775 PC A03/MF A01 


PC A03/MF A01 


F A01 
—_ systems. 
128,576 PC A03/MF A01 


DE91006406/GAR 
CONF-901194-10 


dation of waste xylene 


Continuous bi y 
DE91006120/GA 128,571 PC A03/MF A01 
CONF-901194-11 


Biodesulfurization of rubber materials. 
DE91006122/GAR 128,572 PC A03/MF A01 


CONF-901194-12 
Separation and concentration of nenerenee. ae metals from 


one solutions using sulfate-reducing bact 
91006121/GAR 129,001 PC AO: A03/MF A01 
CONF-901207-1 


Y ~uagerg of the GSFUDS to advanced batteries and vehi- 


el 

DE91006116/GAR 128,221 PC A03/MF A01 
CONF-901207-2 

Evaluation of pulse power devices in electric vehicle propul- 


5291008117) 7/GAR 128,222 PC A03/MF A01 
CONF-901207-3 

Simulation of electric vehicles with hybrid power systems. 

DE91006118/GAR 128,223 PC /MF A01 
CONF-901211-2 

——— shredder residue: Process developments for re- 


covery of recyclable constituents. 
DE91006038/GAR 128, 570 PC A03/MF A01 
CONF-901212-1 


Surfactant screening of diesel-contaminated soil. 


DE91006767/GAR 
CONF-901219-6 
3D particle simulation of beams using the WARP code: 


Transport around 
DE91006507/GAR 129,738 PC A03/MF A01 


128,649 PC A03/MF A01 





gain of 
ion beam. 

100 129,789 PC A03/MF A01 
Vacuum requirements for heavy ion recirculating induction 
DE91007332/GAR 129,793 PC A03/MF A01 

CONF-901219-9 


pers model of a heavy-ion recirculator. 
DE91007331/GAR 129,792 PC A03/MF A01 
CONF-901223-1 


Life extension of turbines used for power generation. 
DE91006350/GAR 128,240 PC A03/MF A01 


CONF-901251-1 
Thermal storage for coal-fired power tion. 
DE91005049/GAR 128,237 pe A03/MF A01 


CONF-901259-2 
Relationship between aerosol and drop size distributions in 


the marine ai 

DE91006514/GA 127,646 PC A03/MF A01 
CONF-901262-2 

What are the likely roles of fossil fuels in the next 15, 50, 

and 100 years, with or without active controls on green- 

house emissions. 

DE91006768/GAR 128,429 PC A03/MF A01 
CONF-901263-2 


free me of KrF lasers 
DE91007349/GAR 


CONF-901267-1 


for inertial confinement fusion. 
129,391 PC A03/MF A01 


Shock-wave epee studies at Los Alamos. 

DE91005734/GAR 129,671 PC A03/MF A01 
CONF-901269-1 

pence of the status of biomass conversion eee Seeeges 


om eee for their use in developing counts 

1/GAR ‘A03/MF A01 
Real-time 

DE91 O0sees/ GAR 


cower 
156342 PC A03/MF A01 
CONF-901272-1 


Machinery Vibration Monitoring Program at the Savannah 


River 

DE91006373/GAR 129,458 PC A04/MF A01 
CONF-901273-1 

Sra oe pang haan sally de lglg alae aaa 


lectrode in an 
DE91006807/GAR 128,792 PC A03/MF A01 
CONF-901273-2 


Si eee COD SRS Sip af, SORE SR Sy 


thin 

DE91 006808/GAR 129,684 PC A03/MF A01 
CONF-901274-1 

Hematopoietic cell crisis: An early stage of evolving myeloid 

leukemia amymry | radiation exposure. 

DE91006770/GA\ 129,065 PC A03/MF A01 
CONF-910114-1 

ere prec in one eaens oo 
DEo1200808/GAR 128,239 PO AO A03/MF A01 
CONF-910116-13 


Testing of a sodium heat pipe. 
DE91005834/GAR 


CONF-910116-15 

Exploration mission enhancements possible with power 

DE91006718/GAR 129,861 PC A03/MF A01 
CONF-910116-16 

Se eS ee ae ae 

ter working fluid. 

DE91006716/GAR 129,401 PC A03/MF A01 
CONF-910116-17 

pt, + eth mission approach to the space exploration initia- 


tive will ensure success. 
DESY 008721 /GAR 129,846 PC A03/MF A01 
CONF-910116-18 
performance of the three bean salad control al- 


pay 
on the ACRR. 
129,460 PC A03/MF A01 





129,399 PC A03/MF A01 


91006772/GAR 
CONF-910127-4 
identification of flow and vclume parameters in multizone 


systems using a single technique. 
DE91006894/GAR 127,740 PC A03/MF A01 
CONF-910137-3-REV.1 


Design and operation of internal dosimetry programs. Revi- 


sion 1. 
DE91006411/GAR 129,061 PC A04/MF A01 
CONF-910137-4 


NVLAP and DOELAP dosimetry accreditation programs. 
DE91006891/GAR 129,067 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-910137-5 


Deficiencies in ition protection record . 
De91006862/GAR 129,448 A03/MF A01 
CONF-910143-2 


Influence of present and possible future aircraft emissions 
ozone distribution. 


on the 
DES! 6422/GAR- 128,413 PC A03/MF A01 
CONF-910143-4 
Solar variations and their influence on trends in upper strat- 


—— ozone and t ture. 
91007132/GAR 127,598 PC A03/MF A01 
CONF-910161-1 

Active site of ribulose-bisphosphate carboxylase/oxygen- 


ase. 
DE91005903/GAR 128,978 PC A03/MF A01 
CONF-910166-2 
Use of burnup credit for transportation and storage. 
DE91006628/GAR 129,444 PC A03/MF A01 
CONF-910166-3 
Experience with non-fuel-bearing components in LWR fuel 


systems. 

DE91006715/GAR 129,488 PC A03/MF A01 
CONF-910170-1 

Soesneng demodulators, differential voltmeters, and 


DE91006773/GAR 128,181 PC A03/MF A01 
CONF-910211-1 
Single round blasting of 10-foot a a 65-foot depth 
cement collar 


holes at the Nevada T: 
DE91005955/GAR 129,545 Pe A03/MF A01 
CONF-910213-17 


Methods for evaluation and comparison of display indica- 


tors. 

DE91006909/GAR 129,462 PC A03/MF A01 
CONF-910263-2 

pongo for accelerating commercial development via 


DES1008000/GAR 
DE91005900/GA! 127,474 PC A03/MF A01 
CONF-910263-4 


Gauss elimination: A case study on parallel machines. 
DE91006259/GAR 128,947 PC A03/MF A01 


yim 


micro attack on 3D neutron transport. 
E91006258/GaR 129,419 PC A03/MF A01 


CONF-910270-2 
Parameters influencing RAM transport package seal behav- 


ior. 
DE91006637/GAR 129,421 PC A03/MF A01 
CONF-910270-3 
Comparison between 1 simple and detailed methods for ana- 
i i of to ground water from low- 


lyzi 
level waste facilities. 

DE91006641/GAR 128,539 PC A03/MF A01 
CONF-910270-4 


Radon suppression in stor mg silos at the United States 
Fe ant oy ao of Energy F Material Production Center, 


Fernald, 
DE91006914/GAR 128,548 PC A03/MF A01 
CONF-910276-1 
Picking columns at run time. 
DE91007063/GAR 
CONF-910318-9 
Degradation of desiccants upon contamination: An experi- 


mental study. 
DE91002123/GAR 127,856 PC A03/MF A01 
CONF-910318-13 


= agen of methane in a direct absorption catalytic 
ona — dish. 1, Test and analysis. 
De91005084/GAR 128,395 PC A03/MF A01 
CONF-910318-14 
— dhemegeye of methane in a direct oe catalytic 
on a parabolic dish: 2, ee analysis. 
Des 100s859/ GAR 128,3: mee A03/MF A01 
peroipe oa o 
Non-destructive on-line — of MIC. 
DE90017770/GAR 128,999 PC A03/MF A01 
CONF-910328-2 
Stress corrosion cracki 
ous Cl(sup (minus)) a 
(minus)) environments. 
DE91007064/GAR 


CONF-910330-1 


Excimer laser development at ~ ENEA Frascati center. 

DE91744349/GAR 129,620 PC A03/MF A01 
CONF-010390-2 

Time of pollutants on water sur- 

face by a Koc! laser fluorosensor. 

DE91744410/GAR 128,621 PC A03/MF A01 
CONF-910350-1 

Advanced lead-acid batteries for utility applicatio: 

DE91007070/GAR 128,227 PC ‘A03/MF A01 

CONF-910374-1 


Internal friction peaks due to interstitials in bcc alloys. 
DE91007411/GAR 128,884 PC A03/MF A01 


CONF-910375-1 
Enhanced heat transfer with metal wool filled tubes. 





128,078 PC A03/MF A01 


of Al-Li-Cu-Zr alloy 2090 in aque- 
mixed CO3(sup 2(minus))/Ci(sup 


128,842 PC A03/MF A01 





DE91005831/GAR 
CONF-910617-22 
Experimental work in Italy on seismic isolation: Program ac- 


tivities and some first results. 
DE91744422/GAR 129,470 PC A03/MF A01 


CONF-8406299 


129,719 PC A03/MF A01 


Reduction of harmful flue gas emissions. 
DE91746266/GAR 128,438 PC A08/MF A01 
CONF-8509468 

Turve- ja 1 rz, (Peat and humus). 

DE91746285/GA 128,338 PC A10/MF A02 
CONF-8702187-1 

Chemical modification of surface properties. 

DE91005725/GAR 127,864 PC A03/MF A01 
CONF-8806258-7 

Basic optics of the SLC Final Focus System. 

DE91007414/GAR 129,800 PC A03/MF A01 
CONF-8810174-9 

Chloride removal from plutoni lumi alloy dissoh 

solution prior to purex solvent extraction. 

DE91005109/GAR 129,426 PC A03/MF A01 
CONF-8811179-1 

Basic optics of the SLC Final —— 2 

DE91007414/GAR 29,800 
CONF-8904358-1 


Application of neutron radioscopy to lithium-aluminum alloy 


= elements. 
DE91005138/GAR 129,395 PC A03/MF A01 
CONF-8904400-1 





PC A03/MF A01 


Surface preparation effects on GTA weld penetration in 
JBK-75 stainless steel. 

DE91006965/GAR 128,849 PC A04/MF A01 
CONF-8905323-1 


Pyrolysis of exhausted pe husks 


pnb 7 lg if aqueous olive oil mil aca? 
ive 

DE91744343/GAR 128,578 PC A03/MF A01 

CONF-8905356-1 


Metal cation/anion adsorption on calcium carbonate: Impii- 
cations to metal ion concentrations in groundwater. 
DE91005611/GAR 128, PC A04/MF A01 
CONF-8906 171-3 
Development of the fish community in a new cooling reser- 
voir in the southeastern USA. 
DE91005686/GAR 128,992 PC A03/MF A01 


CONF-8908 134-33 
Simple treatment of the FEL pulse Propagation problem 


with inclusion of transverse 
DE91744399/GAR 129,614 PC A03/MF A01 


CONF-890931 3-2 


Three- di 


Beato omple: genoa 
CONF-8909356-3 

Overview of cold fusion results. 

DE91744953/GAR 
CONF-8910245-SUMMS 

Advanced Heat Exchangers Program review meeting. Sum- 


mary report. 

DE91004625/GAR 128,731 PC A13/MF A02 
CONF-8910353-3 

oe ofa pene energy, high beam quality carbon diox- 


ide laser with a S! 
Oeo1744941 /GAR 129,616 PC A03/MF A01 
CONF-9001121-1 


Method for the automatic rezoning of 2-D Lagrangian codes 


for ICF implosions. 
DE91744418/GAR 129,652 PC A03/MF A01 
CONF-9001121-2 
Implosion sy 
ment fusion (ICF). 
DE91744404/GAR 
CONF-9002156-2 


Remote detection of organics using Fourier transform infra- 


red s| 
DE91006045/GAR 128,425 PC A03/MF A01 
aye so 


mic chemistry. 
0 91005902/GAR 


CONF-9003157-3 
Fielding The Automated Container Offering System: An in- 


terim r 
129,171 PC A0Q3/MF A01 





of travel time data for structur- 
129,250 PC A03/MF A01 


129,817 PC A03/MF A01 





y and burn effici 
129,649 PC A03/MF A01 


y in inertial confine- 


127,898 PC A04/MF A01 


DE91006171/GAR 
CONF-9003209-2 
Extended model for electron spin p 

bacteria 


thetic 
DE91006091/GAR 129,000 PC A03/MF A01 
CONF-9004103 


phe wena ts of the oil shale and tar sand contractors 


290000480/GAR 128,296 PC A15/MF A02 
CONF-9004131 

National Energy Strategy: The role of geothermal technolo- 

gy development: Proceedings. Geothermal Program Review 

8: Proceedings. 

DE91004623/GAR 128,345 PC A09/MF A02 
CONF-9004131-8 


Reservoir related research at Idaho National eee 
Laboratory, Lawrence Livermore National Laboratory 
Oak Ridge National Laboratory. 





CONF-9007 197-2 

DE91006113/GAR 129,251 PC A03/MF A01 
CONF-9004 169-3 

Impact of surface water apd mony 9 

Complex, idaho National 
251006068/GAR 
1 
ey structure-activity = in the vanadium phos- 


por nde aay! eto 127,859 PC A0Q3/MF A01 
CONF-9004273-1 

Application of backpropagation neural networks to phonetic 

DE91006144/GAR 129,024 PC A03/MF A01 
CONF-9004274-1 


Nonequilibrium diagnostics of plasma thrusters. 
DE91006172/GAR 127,938 PC A03/MF A01 


CONF-9005 145-4 

HVEM studies of the sintering of MgO nanocrystals pre- 

pared Orh2 decomposition 

Bes i0csa0e GAR 128,788 PC A03/MF A01 

CONF-9005 172-2 

Computer simulation of laser induced heat flow: A three-di- 
calculation. 


mensional —— model of 
DE91744413/ 128,761 PC A03/MF A01 
parte ct 


Wg transuranic waste wihin the United 


design of 
the Radioactive Waste 
1 aenee ee 


128,612 PC A03/MF A01 


assaying, classifying, and certify 


i 
ng vara wast 129.439 PC PC A03/MF A01 


Sprays. 
DE91006135/GAR 
CONF-9005233-11 


DED OOaT GAR ~ 
1 
Dee are aA 


oh Oi censinidh. on las niall aad 


970s-1990. 
DEST 742559/GAR 128,577 PC A03/MF A01 
CONF-9005311-1 


128,810 PC A03/MF A01 
production. 
129,723 PC A03/MF A01 


128,076 PC A03/MF A01 


of steam on subcooled water. 
129,468 PC A03/MF A01 


Direct contact 

DE91744407/GAR 
CONF-9006 105-13 

Two-dimensional non-reacting jet mixing in an MHD 

second combustor. he 

DE91006015/GAR 128,238 PC A03/MF A01 
CONF-9006 120-6 

Geologic framework and Cenozoic evolution of the Yucca 

Mountain area, 

DE91005958/GAR 129,431 PC A03/MF A01 
CONF-9006267-20 


py ea status and future prospects. 
DE91 10/ 129,768 PC A03/MF A01 


CONF-9006267-21 
Techni-rho production at SSC and LHC. 
DE91007059/GAR 129,773 PC A03/MF A01 
CONF-9006267-22 
experimental studies of the t(anti t) threshold 
at 250-500 GeV e(sup + Je(sup (minus)) collider. 
91007415/GAR 129,807 PC A03/MF A01 


CONF-9006294-1 
Interdiffusion at the bilayer polymer interface: Evidence for 


£91004405/GAR 128,861 PC A03/MF A01 
CONF-9006306-1 


PCDDs and PCDFs in humans. 
DE91006090/GAR 


CONF-9006307-1 
Case for Mars: A case for nuclear thermal rockets. 
DE91006143/GAR 127,973 PC A03/MF A01 


CONF-9006308-1 


129,084 PC A03/MF A01 


New biomedical tions of radiocarbon. 
DE91006249/GA' 128,974 PC A03/MF A01 
CONF-9007 106-83 

systems for the uranium solidification facil- 


129,410 PC A03/MF A01 


Online 

ity at SRS. 

DE91005590/GAR 
CONF-9007 188-1 

Validity of repeated initial rise thermoluminescence kinetic 


— determinations. 
91004793/GAR 
CONF-9007195-1 

Theory of state space reconstruction in the presence of 


noise. 

DE91005851/GAR 128,102 PC AQ4/MF A01 
CONF-9007197-2 

Charge and spin fluctuations in the density functional 
DE91007191/GAR 129,685 PC A03/MF A01 


June 1, 1991 OR-15 


129,717 PC A03/MF A01 
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CONF-9008 151-2 
Diesel = yma plant using oxygen enriched air and 
emulsified fuels. 


DE91004419/GAR 128,305 PC A03/MF A01 
CONF-9008177-1 
re Seem © Snes Seas ant Sear ociee 


in contaminant 
DE91005678/GAR 129,249 PC A03/MF A01 

CONF-9008 182-1 
Mechanisms of CP violation in gauge theory and the recent 


DE91006487/GAR 129,736 PC A04/MF A01 
CONF-9008 185-1 
—— considerations for multi component molecular-poly- 


DEDIOUSTTO/GA 129,608 PC A03/MF A01 
CONF-9008 186-1 
Theory of bulk and interface constant phase elements in 


electrode- a syst 
DE91007181/G. 127,878 PC A03/MF A01 
CONF-90091 18-2 


generation using free-electron lasers. 
129,610 PC A03/MF A01 


intense microwave 
DE91007262/GAR 
CONF-9009 123-62 
Accelerator deflection-mode dampening experiments at Ar- 
91006539/GAR 129,739 PC A03/MF A01 
pp tice 


Simulation of a standing-wave free-electron 
BES 1007390/GAR 129,611 Pe AG ‘(A03/MF A01 


CONF-9009141-8 
Chemical —_e of hydrogen molecules to transition 


DE91005852/GAR 127,865 PC A03/MF A01 
CONF-9009 141-9 
Kinetic energy of hydrogen in (beta)-V(sub 2)H studied by 
fering. 


neutron Compton scatt 
DE91006589/GAR 127,873 PC A03/MF A01 


CONF-9009 141-10 
ee Seer Cee Se aRneeEn 48 Nye 


Beproosseo/Gan 128,879 PC A03/MF A01 
CONF-9009178-3 
Method for prioritization of federal facilities regarding radon 


levels from statistical 
DE91006690/GAR 128,543 PC A03/MF A01 
CONF-9009201-11 


Radioluminescent polymer 
DE91005521/GAR nce 


CONF-9009219-6 
the ee r-(Theta) model of an 


SRS anny | the 1989 L-Rea 
DE91007237/GAR 129,468 PC A03/MF A01 
CONF-9009219-7 
FR agate into the external loops of a Savannah River 


Site reactor duri a postulated ee 
DE91007239/GA 29,466 PC A03/MF A01 
CONF-9009254-2 


Velocity prediction errors related to flow model calibration 


DE91005651/GAR 128,607 PC A03/MF AO1 
CONF-9009258-2 
Dynamics of droplet formation and detachment in gas 


DE91006130/GAR 128,878 PC A03/MF A01 
CONF-9009258-3 
Model-based approach to intelligent control of gas metal 


arc \ 

DE91006170/GAR 128,905 PC A03/MF A01 
CONF-9009266-4 

Coherent x-ray lasers for applications. 

DE91006257/GAR 129,604 PC A03/MF A01 
CONF-9009266-5 

Nickel-like soft x-ray lasers at 44.8 Angstrom and 43.1 Ang- 


strom. 
DE91006513/GAR 129,606 PC A03/MF A01 
CONF-9009266-6 


129,602 PC A03/MF A01 


Nonlinear optics with focused x-ray lasers. 
29100685 12/GaR 129,605 PC A03/MF A01 
geno cos 
'V Thomson scattering from x-ray laser 
DEO1007S47/GAR 129,648 
CONF-9009285-2 


From fundamental fields to constituent quarks and nucleon 


form ‘ 

DE91006558/GAR 129,741 PC A03/MF A01 
CONF-9009309-6 

Amplitude analysis of the K(anti K) system in J/psi radiative 


od too7st6/GAn 129,802 PC A03/MF A01 


~ eengon od 


ge ocwnnate 


‘ermilab experiment E-687: Recent results on charm. 
bes 1007000/ GAR 129,774 PC A03/MF A01 


OR-16 VOL. 91, No. 11 


ser plasmas 
PC A03/MF A01 


Wi28.003 PC A03/MF A01 


CONF-9009324-1 
Preliminary configuration for a low pressure nuclear 
thermal rocket LPNTRY 
DE91006110/GAR 127,972 PC A03/MF A01 


CONF-9009325-1 
Chaotic inflation and the omega problem. 
DE91006253/GAR 129,720 
CONF-9009325-2 
Inflation sector of extended inflation. 
DE91006378/GAR 129,727 
CONF-9009325-3 
Stochastic inflation lattice simulations: 
structure of the universe. 
DE91006385/GAR 129,728 
grea 
Des10063e1 /GAR 
CONF-9009325-5 


PC A03/MF A01 


PC A03/MF A01 
Ultra-large scale 


PC A03/MF A01 


127, ars PC A03/MF A01 


universe. 
129,749 


Sterile neutrinos in the early 

DE91006704/GAR 
CONF-9009327-1 

Selectivity, specificity, and sensitivity in the photoionization 

of sputtered ies. 

DE91006568/GAR 127,828 PC A03/MF A01 
CONF-9009329-1 

Fermilab ized beam facility. 

DE91 56/GAR 
CONF-9009330-1 


PC A03/MF A01 


129,740 PC A03/MF A01 


oh = 





Th of aa c) oxide systems 
via EMF and related measuremen' 
DE91006590/GAR 128, 677 PC A03/MF A01 


CONF-9010134-2 
Review of source term and dose estimation for the TMI-2 


reactor accident. 

DE91007131/GAR 128,551 PC A03/MF A01 
CONF-9010151-7 

Parametric model for analysis of melt progression in U-A1 

assemblies. 


DE91005145/GAR 129,481 PC A03/MF A01 
pire: amare 


ELCOR a of the TMI-2 accident. 
DES 100s662/ AR 129,415 PC A03/MF A01 
CONF-9010185-18 
MELCOR simulation of long-term station blackout at Peach 
Bottom. 


DE91006348/GAR 129,457 PC A03/MF A01 
CONF-9010185-21 
Estimation of fracture toughness of cast stainless steels in 


LWR systems. 
129,494 PC A04/MF A01 
pre noctate 


Exami coherency criteria for high veloci 
Be91008042/GAR 129,557 PC A 


CONF-9010212-32 


Vertex detector technology for the SSC. 
DE91007418/GAR 129,804 PC A03/MF A01 


CONF-9010220-17 
ROC study of maximum likelihood estimator human brain 
image reconstructions in PET clinical practice. A progress 
— 
DE91005371/GAR 128,967 PC A03/MF A01 
CONF-9010243-9 


Intense pulsed neutron source status report. 

DE91006493/GAR 129,737 PC A03/MF A01 
CONF-9010249-3-REV.1 

DES 1007125/GAR a 
CONF-9010249-4 

Somatic cell genotoxicity at the glycophorin A locus in 


humans. 
DE91007129/GAR 129,086 PC A03/MF A01 
CONF-90102S3-1 


Survey of tracer gas techniques for estimation airflow and 
effective volumes in single and multizone buil eae 
DE91004736/GAR 128,350 PC A03/MF A01 


CONF-9010264-7 
Prospects for studying the (pi(sup (minus)),K(sup 0)) reac- 


tion at PILAC. 
DE91007354/GAR 129,795 PC A03/MF A01 
CONF-9010270-2 


Invariant tori of the Poincare return map as solutions of 
i ifference equations. 
129,808 PC A03/MF A01 


jets. 
/MF A01 


dosimetry. Revi: 
129,085 an (A03/MF A01 


inctional differ 
DE91007423/GAR 
CONF-9010270-3 


Computation of invariant tori in 2 (1/2) degrees of freedom 
DE91007424/GAR 129,809 PC A03/MF A01 


CONF-9010271-2 


Research at SLAC towards the next linear collider. 
DE91007422/GAR 129,807 PC A03/MF A01 


CONF-9010272-1 


Evaluation of rotary drum screens used to oo juvenile 
imonids in the Yakima River Basin, Washi USA. 
DE91005180/GAR 127,577 ‘A03/MF A01 


CONF-9010276-2-REV 
HOM losses at the Interaction Region of the B factory. 


DE91007419/GAR 
CONF-9010277-2 


Zonal statistics in GCM/GCM/Data ee ope S. 
DE91006706/GAR 127,611 A03/MF A01 
CONF-9010279-1 


129,805 PC A03/MF A01 


ing fabrication by stereoli 
DE91004289/GAR 128,753 


CONF-9010280-1 


‘A04/MF A01 


ing fabrication by stereoli 
DE91004289/GAR 128,753 


CONF-9010281-1 


phy. 
A04/MF A01 


A04/MF A01 


Hess od ing fabrication by stereoli 
DE91004289/GAR 128,753 
CONF-9010283-3 

CALOR839: Calori 

beovooesoa/GaR ye “7 744 Oa PC ACS/MF A01 
CONF-9010287-6 

Novel perfluorinated AR and protective coating for KDP and 

other ma ’ 

DE91 47/GAR 129,603 PC A03/MF A01 
CONF-9010288-1 

Genetic ithms and the immune system. 

DE91 OOse0/GAR 128,977 PC A03/MF A01 
CONF-9010291-1 

lemarks on B-physics with interactions of pp and e(sup + 

)e(sup (minus)). 

DE91005764/GAR 129,718 PC A03/MF A01 
CONF-9010292-1 

Optical determination of the oxygen stoichiometry of nano- 

metal-o: Ss. 

Beovooesea/Gan 128,790 PC A03/MF A01 
CONF-9010292-2 

paragon ag of grain boundary properties in nanocrystal- 

bet 006662/GAR 128,791 PC A03/MF A01 
CONF-9010292-4 

Mechanical behavior of nanocrystalline 

DE91006422/GAR 128,906 re ‘A03/MF A01 
CONF-9010293-1 

Performance and flow characteristics of MHD seawater 


thruster. 

DE91006366/GAR 129,508 PC A03/MF A01 
CONF-9010294-1 

Calcium iso’ separation by chemical exchange with 


BebrocesaavGar 129,397 PC A03/MF A01 
CONF-9010297-1 
Remembering the early days of the Met Lab 

DE910069717 /GAR 129,483 PC A03/MF A01 
CONF-9010298-1 


DED100eb8/GA 


gyn 


ission decay in intermediate heavy ion r 
De81006286/GAR 129,721 °EC AD A03/MF A01 


CONF-9010299-2 


Spin excitations in di-nuclear system: 
DE91006653/GAR 129,3 747 PC A03/MF A01 


CONF-9010302-1 


Mechanisms of selectivity loss during tungsten 
DE91006627/GAR 128,897 PC AOS/MF A01 


CONF-9010303-1 


Texture characterization of high T(sub c) thick films. 
DE91006652/GAR 129,679 PC A03/MF A01 


CONF-9010304-1 
Automating operations at the National Energy Software 


Center. 
DE91006458/GAR 128,378 PC A03/MF A01 
CONF-9010304-2 


DOE’s Computer Incident ae C). 
DE91007136/GAR 128,118 PC A03/MF A01 


CONF-9010306-1 


- from atomic electri 
129, 722 PC A03/MF A01 





El Ik sy try g: Top quard condensates. 
DE91006810/GAR 129,756 PC A03/MF A01 
CONF-9010307-1 


‘Findii o- proceedings addendi 
DEstober24 AR ss 128, 077 mC A03/MF A0O1 


CONF-9011116-7 
Waste storage in the vadose zone affected by water vapor 


condensation and leachi 
DE91005618/GAR 128,503 PC A03/MF A01 
CONF-9011119-2 


MHD aaa propulsion: A novel concept with renewed 


inter: 
0E91006480/GAR 129,509 PC A03/MF A01 
CONF-9011119-3 


Copper contamination effects on hydrogen-air combustion 
under SCRAMJET testing conditions. 
DE91006545/GAR 127,969 PC A03/MF A01 


CONF-9011125-6 
Graded Al(sub x)Ga(sub 1-x) as or nereen ng se 3 devices 


Desivor143/GAR 128,200 PC 03) ME A01 
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CONF-9011131-2 

ipe crawlers: Versatile adaptations for 
DEsioos sa/GAn 
CONF-9011131-3 


DE91 005022/GAR 


CONF-9011136-4 
Feasibility studies for an ECR-generated plasma stripper: 


DE91006649/GAR 129,746 PC A03/MF A01 
CONF-9011141-2 


real lates. 
128,732 A03/MF A01 
ited chemical 


128,721 rh MF A01 


Lessons learned from radioactive/mixed waste analyses at 
EG and G Idaho, inc. 

DE91006134/GAR 128,526 PC A03/MF A01 
CONF-9011156-1 


Initial ‘term re ene in low-technolo- 
ware! long- Programs 


Besvooseso/ ” 128,755 PC A03/MF A01 
CONF-9011160-1 

Uncertainties in forecasting future climate. 

DE91005225/GAR 128,412 PC A03/MF A01 
CONF-9011164-1 


Ultrastructural 
vena Fk 1b) a following ren & 
> ~<a exposure exercise. 
DES 1008877 GAR POSS, 970 PC A03/MF A01 


CONF-9011168-1 


DEeTO0S404/GAR Pome) 
CONF-9011170-1 

Overview of RF ms for the 

DE91006395/GA 
CONF-9011171-1 

——- minimization study for a printed circuit board manu- 


facturing facility in Taiwan. 
YEAR 128,574 PC A03/MF A01 


hadron beams. 
129,733 PC A03/MF A01 


advanced photon source. 
129,729 PC A05S/MF A01 


CONF-9011173-1 
Lithological and hydrological characteristics of the tertiary 
tigraphic systems of the general separations area 


at the inah River Sit 
5E91006522/GAR 129,255 PC A03/MF A01 
CONF-9011173-2 
Rydrogeotogio characterization of the cretaceous-tertiary 
at the Savannah River Site. 
Bee roosset, /GAR 129,254 PC A03/MF A01 
CONF-9011174-1 


Visual i for evaluating the interior surface 
container 


system 
of valve stems on material ye 
DE91006646/GAR 129,445 PC A03/MF A01 


CONF-9011174-2 


Feasibility study of acoustic emission monitoring of pinch 
— tritium reservoir fill stems at the Savannah River 


DE91007210/GAR 128,756 PC A03/MF A01 
CONF-9011175-1 
Considerations relating to pulsed-beam modification of ma- 


terials. 
DE91006771/GAR 128,864 PC A03/MF A01 
CONF-9011177-1 


Overview of the RHIC project. 
DE91007090/GAR 


CONF-9011177-2 


129,779 PC A03/MF A01 


Remarks on a 

DE91007089/GAR 
CONF-9103102-1 

TNF hey os mylar: A rad-hard film dielectric developed for 


Capai 
Beerooseeo GAR 128,862 PC A03/MF A01 
CONF-9103102-2 
Method for rr ret high 
DE91006644/GAR 
CONF-9103102-3 
Thermal and electrostrictive expansion characteristics of 


MLC capacitors. 
DE91005962/GAR 128,177 PC A03/MF A01 
CONF-9103102-4 


129,778 PC A03/MF A01 


power transformers. 
,180 PC A03/MF A01 


layer capacitor life performance. 
Bee 100¢630/ GAR - 128. 179 PC A03/MF A01 
CONF-9103106-1-VUGRAPHS 
Control of hazardous energy sources (lockout/tagout pro- 


cedures). 

DE91005954/GAR 129,032 PC A03/MF A01 
CONF-9103107-1 

Energy-efficiency comparison of advanced ammonia heat- 


exchanger . 
DE91006470/GAR 128,352 PC A04/MF A01 
pn ot 
esting fritted-end bubblers for tank-level measuremen' 
Dee 1006582/GAR 128,537 PC ‘A0a/MF A01 
CORR-86-00156 
Wetland: imi of 86 waste sites on the Sa- 


vannah River Plant. | 
DE91005697/GAR 128,567 PC A10/MF A02 
pmnentsarssindl 





Characterization study of the new TNX seepage basin at 
= United ted States Department of Energy's Savannah River 


DE91005698/GAR 
CRDEC-CR-066 
Design of an Adapter for Air Outlet Filter on the M431 


AD-A229 /7/GAR 129,106 PC A04/MF A01 
CRDEC-SP-024 

Proceedings of the U.S. Army Chemical Research, Devel- 

opment and Engineering Center Scientific Conference on 


128,568 PC A04/MF A01 


Chemical Defense Research Held in Aberdeen 
Ground, Maryland on 14-17 November 1989. 

AD-A229 414/8/GAR 129,104 PC A99/MF E09 
CRDEC-TR-216 


power ys Assisted Hydrolysis of 
AD- 663/0/GAR 


Mustard. 
129,107 PC A03/MF A01 
CRDEC-TR-225 


Comparative Nucleophilic Susceptibility of ar 
and Phosphonothiolates by Semi-Empirical Molecu- 


Orbital 
AD-A229 664/8/GAR 127,844 PC A03/MF A01 


CRIE-T-14 
no 
“or buk power 


Daikibo denryoku keito no anteido pt A 
kaihatsu. (Ir analysis software 
DE91742162/GAR 128,250 PC A08/MF A01 
CRIE-T-89040 
pone ay ekitai wo naizosuru kaitentai no ekitai futtoji no 
— characteristics of rotor containing boiling 
DE91742145/GAR 128,243 PC A03/MF A01 
CRIE-T-89042 
PWR SG dennetsukan ni sayosuru nisoryu a 
hyoka. (Study ot — forces acting 


IR 
DE91 742135/GAR 1M) 90,506 PC A03/MF A01 


n yuki handotai (PAS) 
hyoka. 


DE91742134/GAR 
CRIE-T-89047 
Higashi Asia chiiki wo taisho to shita io sankabutsu no koiki 
model no kaihatsu. of long-range trans- 
model for sulfur oxides for East Asia). 
91742148/GAR 128,434 PC A03/MF A01 
CRIE-T-89048 
Toki kaminari no senku hoden shinten yoso. (Progressive 
feature of stepped leader on Japan sea coast in winter 


establish shielding theory for fighining) 
128,217 A03. Me A01 


(basic data to 
DE91742133/GAR 
CRIE-T-89049 
Keto ono SVC no donyu shishin. (imp Chokyori 
pete I oe hg Bg Ee meng (Improvement of steady 
state stability by no deen ao for introduci g 
Beorranie1 7c 51/GAR 128,249 PC A03/MF A01 
CRIE-T-89051 
perp cays Usage ey nde aren ny 1. Rinkai 
ar Ac amon att Vallee for stew &) os 
superconductor. 
DE91742150/GAR PC /MF AO 
CRIE-T-89055 
Lithium niji denchi no kajuden(center cycle to- 
kusei (atarashii hyokaho (float ni yoru kento). 


npr lb ne 
( discharge characteristic of Ly Mosyeut 2) multicell 
i an overcharged cell and an ec ae cell). 
DE91742132/GAR 128,229 PC A03/MF A01 


CRIE-T-89058 
Mippeigata namaridenchi ni yoru load conditioner unten to 
namaridenchi jumyo shiken kekka. (Operation test of a load 
usi ee 
tteries) 


of lead-acid 

DE91742131/GAR 128,228 PC A03/MF A01 
CRIE-T-89062 

cen pen hoshiki eno spectrum kakusan 

ekiyosei. (Fundamental study on plicability of page 

spectrum system on power distribution hi carrier control). 

DE91742149/GAR 128,248 PC A03/MF A01 
CRIE-T-89065 

Oe ne See ee Wee 3 fee ee (). 

tty. (Stay on jiha denpan teisu no eg yr Hs sono 

tekiyo. on propagation ae une electromag- 
in underground. (|). Measuring method for prop- 


wave in rocks). 
129,263 PC A03/MF A01 


128,230 PC A04/MF A01 





agaton constant 9 
CRIE-T-89068 
Denryoku keito ni okeru genshi ee Se Logg 
ee ee a eet 
a ee operation plant for r AGG 
DE91742130/GAR 127,434 PC A03/MF A01 
CRIE-T-89075 
stainless ko no koshoku, sukima fushoku 
ni kansuru ji i 
sion vior of cuiniens steels for seawater applications’ 
DE91742147) 47/GAR 128,843 PC A03/MF not 
CRIE-U-89037 


Ondo seisoka gensho ni taisuru boussinesq kinji wo mo- 
chiinai ranryu model no teian. (Turbulence mode! without 


DE90000379/GAR 


phenomenal approximations for thermal stratification 
91742137/GAR 129,587 PC A03/MF A01 


CRIE-U-89047 


outlets). 

DE91742136/GAR 
CRREL-SP-90-26 

Analysis of Winter Low-Flow Rates in New Hampshire 

AD-A229 512/9/GAR 129,282 PC A03/MF A01 
CRREL-SP-90-34 

In-House Laboratory independent Research Program - 

AD-A229 665/5/GAR 129,366 PC A03/MF A01 
CRREL-90-4 


128,653 PC A05/MF A01 


Morphometric Analyses of Recent Channel Changes on the 
Tanana River in the ity of Fairbanks, 
129,281 PC A04/MF A01 


AD-A229 511/1/GAR 
127,574 PC MF A01 


CRREL-90-36 
Fall Seedings for 
AD-A229 742/2/GAR 
128,061 PC A07/MF A01 


CSD-TR-1023 
Surface 
AD-A229 

CWI-CS-R9004 


/6/GAR 


Distributed Operating System for the 1990'S. 


Amoeba: A Distributed 
N91-15766/9/GAR 128,083 PC A03/MF A01 


CWI-CS-R9005 
Paramorphisms. 
N91-15806/3/GAR 


eg from Theorems. 
1-15767/7/GAR 


CWI-CS-R9007 
Finding All Minimal Covers of a Set Using implicit Enumera- 


N91-15807/1/GAR 128,124 PC A03/MF A01 
CWI-CS-R9011 


oa Boolean Functions on 
N91-1 /9/GAR 


Anonymous Networks. 
128,934 PC A03/MF A01 
CWI-CS-R9015 


128,933 PC A03/MF A01 


128,084 PC A03/MF A01 


Specification and Verification of Real Time 
N91-15785/9/GAR 128,090 


CWI-CS-R9016 


in ACP. 
A03/MF A01 
ing Termination of Programs. 
N91-15786/7/GAR 128,091 PC A02/MF A01 
D6-44238-5 
Cost-Effective Use of Liquid Nitrogen in Cryogenic Wind 
Tunnels, Phase 2. 
N91-15188/6/GAR 127,552 PC A04/MF A01 
D180-32598-1 


i Technology. 
Nort w/SIGAR 129,871 PC A07/MF A01 
DARPA/SEMI/ 1090 
oo Neural Nets for Scene 
A229 794/3/GAR 
DCN-90-203-099-26-10 


oe ee and 
1-161752/GAR 
DE89009431/GAR 

Solar reflector soiling pattern distributions and reflectance 

DE89009431 / 128,392 PC A03/MF A01 
DE89009514/GAR 

Results of scoping tests for open-cycle OTEC components 


a seawater. 
DE 14/GAR 128,359 PC A14/MF A02 
DE90000262/GAR 


Activities of the Oil in marae = Task Force, 
period September-November 1 : Contracts 
Projects and 
Fa reporting 
DE90000262/GAR 

DE90000353/GAR 
insolation data manual: 


Analysis. 
128,104 PC A02/MF A01 


Reaul Devel Proj 
128,455 PC A10/MF A02 


manual. 
127,696 PC A16/MF A02 


tion. 
128,393 PC A03/MF A01 


. Review and 
5E90000376/GAR 128,192 PC A04/MF A01 
DE90000379/GAR 
of energy conservation: 
5e90000379/GAR 


ion: Success stories 90. 
128,373 PC AQ4/MF A01 
June 1, 1991 


OR-17 
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DE90000387/GAR 


solar cols by creaion of denuded recombination zones 
sieeiner agen. + Sapemies recombination zones. 


1 September 1986-30 June 1990. 
Desoo00SeT/GAR 128,193 PC A07/MF A01 
DE90000489/GAR 


Proceedings of the oil shale and tar sand contractors 


DE90000489/GAR 128,296 PC A15/MF A02 
DE90008442/GAR 
Production of molten-caustic-leached coal for combustion 


sebbot ot 
DE 2/GAR 128,297 PC A03/MF A01 
DE90009676/GAR 


iii: 


Bree TeIGAR 127,924 PC A03/MF A01 
DE90009677/GAR 

Laboratory simulation studies of the recycle oil pyrolysis 

and extraction concept. 

DE90009677/GAR 129,301 PC A05/MF A01 
DE90009691/GAR 

ees oa atanes a 

duction of co-prod: Quarterly report, 

128,269 PC A03/MF A01 








decomposition studies of Depart- 
= of Energy western reference oil shales: Preliminary re- 


DE90009698/GAR 128,298 PC A03/MF A01 
DE90013728/GAR 
i i it determination of coal slurries using a 


direct current inal report. 
DE90013728/GAR 128,299 PC A08/MF A01 
pe re ego 


Deep gas. Technology status report. 
DesOS eS20/GAR 129,302 PC A03/MF A01 


ete 
‘ates. Technology status report. 
bee 15321/GAR 129,246 PC A04/MF A01 
DE90015322/GAR 


psa ap hey pyridine by —— oil shale 
DE90015322/GAR 28,562 PC A03/MF A01 
DE90015323/GAR 


eS ane model to the prediction of the 
of —e non-recarbonated and recarbon- 


ated spent 

DE90018323/GAR 128,563 PC A03/MF A01 
DE90015326/GAR 

Evaluation of western shale oil as a feedstock for the pro- 


duction of high-density aviation turbine fuel. 
DE90015326/GAR 128,300 PC A03/MF A01 
DE90015330/GAR 


General components —> at the Grimethorpe PFBC 

Facility during Test Series A2. Final r 

DE90015330/GAR 129,303 “PC A12/MF A02 
DE90015331/GAR 

Pulsed atmospheric fluidized bed combustion preliminary 

feasibility study. Task 1, Topical report. 

DE90015331/GAR 129,304 PC A07/MF A01 
DE90015335/GAR 

Materials experience of the public domain portions of Tube 

Bank ‘E’ during Test Series A2. Final report. 

DE90015335/GAR 129,305 PC A09/MF A01 


DE90015339/GAR 


METC: A catalyst for technology developme: 

DE90015339/GAR 127,473 eC A03/MF A01 
DE90015345/GAR 

Stochastic modeling * fog gasification combined cycle 

systems: Cost models selected 1 Gea gasification 

contined aoe ad ps Raney Task 2, Topical report. 

DE9001534:! 128,270 PC A14/MF A02 
res manta 

Stochastic ae of -. gasification combined cycle 


systems. Task 1 topical rey 
DE90015570/GAR 128,271 PC AO5/MF A01 
DE90015571/GAR 


Ini ited low emissions cleanup system for direct coal 


fired turbines. Final report 
DE90015571/GAR 128,408 PC A04/MF AO1 
DE90015574/GAR 
poe ange support services for the DOE/GRI Coal Gasifi- 
Research Program. Quarterly report, March-June 
DE90015574/GAR 128,272 PC A03/MF A01 
DE90015578/GAR 
Development of coal-fueled IMHEX MCFC neg Systems 


analysis of 200 MWe power plant. Topical report. 
DE90015578/GAR 128,273 AOS/MF A01 


DE90015579/GAR 
it of coal gasification/carbonate fuel cell power 


a Topical r 
90015579/GAR 128,409 PC A04/MF A01 
DE90017770/GAR 


line —— of MIC. 


Non-destructive on-| 
DE90017770/GAR 128,999 PC A03/MF A01 
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DE91002004/GAR 
Investigation of the re process performance 


Be91002004/GAR 128,274 PC A03/MF A01 
DE91002005/GAR 


Plan for Test Series A2.2. Final report. 
DE91002005/GAR 127,930 PC A03/MF A01 


DE91002006/GAR 
Experi | devel it of a multi-solid fluidized bed re- 


actor concept. 

DE91002006/GAR 128,275 PC A0S/MF A01 
DE91002013/GAR 

Advanced coal-fueled gas turbine systems. Annual report, 


July 1989-June 1990. 
128,410 PC A05S/MF A01 





DE91002013/GAR — 
DE91002016/GAR 

Preliminary investigation of the effects of coal-water slurry 

fuels on the combustion in GE coal fueled diesel engine 


(Task 1.1.2.2.1, Fuels). 
DE91002016/GAR 127,974 PC A08/MF A01 
DE91002017/GAR 


Fluidic fuel feed 
DE91002017/GA 


DE91002023/GAR 
Development of oe re density eet from mild gasifi- 
cation of coal. 4, Proposed upgrading schemes for 
advanced fuels. 
DE91002023/GAR 128,276 PC A04/MF A01 
DE91002025/GAR 
Evaluation of biological conversion of coal-derived synthe- 


sis gas. 

DE91002025/GAR 128,302 PC A0S/MF A01 
DE91002103/GAR 

Conservation and renewable energy technologies for trans- 


Beo1002 002103/GAR 128,303 PC A03/MF A01 
DE91002104/GAR 


Solar radiation resource assessment. An overview 
DE91002104/GAR 127,637 PC A03/MF A01 


DE91002115/GAR 


Research on stable, high-efficiency, lar: 

silicon based modules-Task B. Final sul 

March 1989-28 F 1990. 

DE91002115/GAR 128,394 
DE91002119/GAR 

Photovoltaic Advanced Research and Development Projec' 

Solar Radiation Research annual report. October 1, 1588. 


tember 30, 1990. 
DE91002119/GAR 128,194 PC A03/MF A01 
DE91002123/GAR 


Degradation of desiccants upon contamination: An experi- 


mental R 

DE91002123/GAR 127,856 PC A03/MF A01 
DE91002128/GAR 

Solid State Photovoltaic Research Branch. Annual report, 

FY 1989. 


DE91002128/GAR 129,669 PC A13/MF A02 
DE91002130/GAR 

Fundamentals of polycrystalline thin film materials and de- 

ng ge subcontract report, January 16, 1989-January 

DE91002130/GAR 128,195 PC A06/MF A01 
DES 1002201/GAR 

Multicomponent, multiphase flow in porous media with tem- 


rature variation. 
E91002201/GAR 129,306 PC A12/MF A02 
Eee 


ofa — well in a mature oil field. Final report. 
DES! 2212/GAR 129,307 PC A04/MF A01 
DE91002213/GAR 
prs oil and finished fuel storage stability: An annotated 


iew. 1990 Revision 
DE91002213/GAR 128,304 PC A05/MF A01 
DE91002214/GAR 
Injection monitoring with seismic arrays and adaptive noise 
cancellation. Final report. 
DE91002214/GAR 129,247 PC A03/MF A01 
DE91002217/GAR 


Modeling of asphaltene and wax precipitation. 
DE91002217/GAR 129,308 PC A04/MF A01 


DE91002437/GAR 
Naval Petroleum Reserves in California site environmental 


t for calendar 
DE91002437/GAR 128,641 PC A10/MF A02 
DE91003059/GAR 


perenne to the 13th em on fusion engineering. 


xville, TN, 2-6 October . 
§291008050/GAR 129,378 PC A03/MF A01 
DE91004045/GAR 
Heavy oil recovery process: Conceptual engineering of a 
downhole methanator and preliminary estimate of facilities 
cost for application to North Slope Alaska. Fourth quarterly 
DE91004045/GAR 129,309 PC A03/MF A01 
DE91004090/GAR 


Stability diagrams for fourfold ——— of polyvalent 
metal ions in molten mixtures of halide salts. 


tem. Final report. 


128,301 PC A04/MF A01 


area amorphous 
ntract report, 1 


PC A03/MF A01 


DE91004090/GAR 
DE91004113/GAR 
Purification of aqueous cellulose ethers. —— of alkali 


salts isopr e carbon dioxide. 

DE91004113/G. 128,868 PC A04/MF A01 
DE91004147/GAR 

Lana matcnte ession materials tests in sup- 


compri 
ition modeling research. 

D1004147/GAR 128,877 PC A03/MF A01 
DE91004201/GAR 


FEMS3A simulations of selected LNG = wh — verifica- 
tion field tests. Final report, October 1988-June 1990. 
DE91004201/GAR 128,411 PC I A09/MF A01 


DE91004289/GAR 


Proto’ fabrication by stereoli 
Deo1o04200/¢ GAR 128,753 


DE91004324/GAR 


Det ae Py sere ratio - Ty 
DE91004324/ 29,425 PC A03/MF A01 


sentemanalie 


= of liquid scintillation in the appraisal of non-radioactive 
ite shipments from nuclear facilities. 
DE91004830/ GAR 128,497 PC A03/MF A01 


DE91004347/GAR 
Model for economically based conceptual design of soil 


vi extraction 
91004347/GA 128,564 PC A03/MF A01 

DE91004405/GAR 
Interdiffusion at the bilayer polymer interface: Evidence for 


tion. 
91004405/GAR 128,861 PC A03/MF A01 
DE91004419/GAR 


Diese! cogeneration plant using oxygen enriched air and 
emulsified fuels. 
DE91004419/GAR 128,305 PC A03/MF A01 


DE91004428/GAR 


127,857 PC A03/MF A01 


aphy. 
A04/MF A01 


th 45 





of | XEDS cross- 
sections and k- factors asa mae of accelerating voltage. 
DE91004428/GAR 129,670 PC A03/MF A01 


DE91004623/GAR 
National Energy Strategy: The role of geothermal technolo- 
development: Proceedings. Geothermal Program Review 
; Proceedings. 
DE91004623/GAR 
DE91004625/GAR 
Advanced Heat Exchangers Program review meeting. Sum- 


mary report. 

DE91004625/GAR 128,731 PC A13/MF A02 
DE91004735/GAR 

Abiotic immobilization/ detoxification of recalcitrant organics. 

DE91004735/GAR 128,565 PC A03/MF A01 
DE91004736/GAR 

Survey of tracer gas techni imation airflow and 

effective volumes in single and A dan build ~—. 

DE91004736/GAR 128,350 PC A03/MF A01 


DE91004742/GAR 


128,345 PC A09/MF A02 





Moatall, hi +i 


prep 1 techniques for ceramic materi- 


als. a 

DE91004742/GAR 128,787 PC A03/MF A01 
DE91004759/GAR 

Complexant stability investigation. Task 1, 


ids. 
DE91004759/GAR 
DE91004782/GAR 
New imaging systems in nuclear medicine. Technical 


Erogrese report. 
E91004782/GAR 128,966 PC A03/MF A0O1 
DE91004786/GAR 


Electric Power Monthly, August 1990. 
DE91004786/GAR 128,255 PC A10/MF A02 


DE91004793/GAR 
= i repeated initial rise thermoluminescence kinetic 


parameter determinations. 
Bes1004793/GAR 129,717 PC A03/MF A01 
DE91004816/GAR 


+ maaan foams prepared from demixed polymer solu- 
tions. 


DE91004816/GAR 128,869 PC A03/MF A01 
DE91004820/GAR 
Screening level characterization of electrical Substation 
1 


411. 

DE91004820/GAR 128,566 PC A04/MF A01 
DE91004821/GAR 

Electric vehicles. 

DE91004821/GAR 
DE91004872/GAR 

Feasibility study to update annualized cost of leaving 

(ACOL) procedures at the Navy Personnel Research and 


a (NPRDC). 
DE91004872/GAR 127,443 PC A04/MF AO1 


DE91004874/GAR 
Ammonium silicate diagenesis and its influence on the in- 
ok aan of fixed-ammonium anomalies as an exploration 
tool. ess report, July 1, 1989-November 30, 1990. 
£91004874/GAR 129,248 PC A03/MF A01 





Ferrocyanide 
128,498 PC A03/MF A01 


129,992 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91004875/GAR 
Fundamental studies he a po monniiaane aerosol-based 


liquid _ chroma’ interface 
ae ae a report, 1, 1989-No- 
vember 30, 1990. 


DE91004875/GAR 127,800 PC A03/MF A01 
DE91004876/GAR 

Bile salt surfactants in —_ electrokinetic capillary chro- 

jn a Application to hydrophobic molecule separa- 

Deo 004876/GAR 129,094 PC A03/MF A01 
DE91004878/GAR 

LLNL Oil Shale Pilot Plant status report. 

DE91004878/GAR 128,306 PC A03/MF A01 
DE91004884/GAR 

Capillary electrokinetic pi se mom Influence of mobile 


BestOOd8S4/GAR 0.095 PC AOS/MF AO1 


DE91004886/GAR 
Construction and —— of a regenerable flouroimmun- 
DE91004886/GAR 128,951 PC A03/MF A01 


DE91004887/GAR 
pom cay 4 liquid chromai using laser-based and 
echnical progress report, 
1, 1989-January 31, 1991. 
91004887/GAR 129,096 PC A03/MF A01 
DE91004903/GAR 


DOE-Nuclear Energy Standards Program annual assess- 


ment, FY 1990. 
DE91004903/GAR 128,374 PC A03/MF A01 
DE91004932/GAR 


Aepiosion tion of sedimentation model to uniform and segre- 


Bestoossa2/Gan 127,931 PC A10/MF A02 
DE91004940/GAR 
anced development of the spectrum sciences Model 


Adv: 
5005-TF, single-event test fixture. 
DE91004940/GAR 128,196 PC AQ4/MF A01 


DE91004943/GAR 


Cost-constrained traveling salesman problem 
DE91004943/GAR 128,992 PC A06/MF A01 


DE91004950/GAR 
ONT High Gain Initiative WRAP computational performance 
inal report. 


section. Final 
DE91004950/GAR 128,945 PC A03/MF A01 
DE91004970/GAR 


Assessment of costs and benefits of flexible and alternative 
oo uae Ge Ue Cone” coe. Technical report 
methanol ‘om biomass. 


five, Costs of 
DE91004970/GAR 128,907 PC A03/MF A01 
DE91004978/GAR 


1989 neutron and 


9100497: rere | 

DE91004984/GAR 

Budget allocation and the analytic hierarchy pr 

DE91004984/GAR 128,407 be ‘A03/MF A01 
DE91004994/GAR 

Technical support document: Energy conservation stand- 

ards for consumer products: Di , clothes washers, 

and clothes dryers maa Environmental impacts; regu- 


latory impact 

DE91004994/GA\ 128,375 PC A18/MF A03 
DE91004996/GAR 

Unique Signal Override Plug electro 

DE91004996/GAR 127, 
DE91004997/GAR 

pe refrigeration system to support multiple environmen- 

elopment, and 


tal test chambers: Design, dev evaluation. 
5E01004007/GAR 128,694 PC A04/MF A01 


DE91005007/GAR 
Photoexcited charge pair escape and recombination. 


Progress report. 
DE91005007/GAR 127,858 PC A03/MF A01 
DE91005031/GAR 


Configurational diffusion of coal a Quarterly 
report, September 15-December 15, 1990. 
Besi00s0a1 /GAR 129,310 PG A03/MF A01 
ge cnr 


storage for coal-fired power —. 
049/GAR 128,237 A03/MF A01 


Pere personnel dosimetry intercom- 
[ADCAL sources. 
129,054 PC A05/MF A01 


netic test report. 
7 PC A03/MF A01 


Thermal 
DE91 008049 
DE91005051/GAR 


Residential fuel choice in the Pacific Northwest. 
DE91005051/GAR 128,376 PC A0S/MF A01 


DE91005054/GAR 
Solar reforming of methane in a direct absorption catalytic 


reactor on a parabolic dish. 1, Test and ao 
£91005084/GAR 128,395 PC A03/MF A01 


DE91005077/GAR 
Application for continuation of mixed ionic and electronic 
Sopeember’ 31,1 in Progress report, January 1, 1990- 
5L01008077/GAR ; 127,890 PC A03/MF A01 
DE91005086/GAR 


Revision of the ICRP dosimetric model for the human respi- 
ratory tract. 


DE91005086/GAR 
DE91005090/GAR 
Initiating long-term modernization programs in low-technolo- 
1005090/ 128,755 PC A03/MF A01 
DE91005109/GAR 


129,055 PC A03/MF A01 


ae eon ene A jh 


DE91005485/GAR 


DE91005275/GAR 
DE91005276/GAR 

Implications of lifting the ban on the export of Alaskan 

crude oil: Price and trade i 

DE91005276/GAR 128,377 PC A04/MF A01 


DES1SSSSST/GAR 


128,309 PC A08/MF A01 





Giem seewe 
peo10s100/GaR 


DE91 
DE91005115/GAR 


129,426 PC A03/MF A01 


in the feed streams for the H/ 
128,596 PC A03/MF A01 


F Effluent Treatment 
DE91005115/GAR 
DE91005116/GAR 
Fouling effects of tri-n-butyiphosphate on reverse osmosis 
and i for performance 3 
91005116/GAR 128,597 PC A03/MF A01 
DE91005132/GAR 


Emergency cooling simulation tests on an har | 

ee a Sanaa ae a 

DE91005132/GAR 129,452 PC A03/MF A01 
DE91005133/GAR 

El ic destruction of spent tril 

using siver 

DE91005133/GAR 
DE91005134/GAR 

Separations effluent 

simulated effluent for system development 

DE91005134/GAR 
DE91005135/GAR 


extractant 
128,499 PC A03/MF A01 


ee eee 


128,598 PC PC AOS/ME A01 


Safety evaluation for the inner canister closure sta’ 
DE91005135/GAR 129,427 PC A03/ ME A01 
DE91005138/GAR 
Application of neutron radioscopy to lithium-aluminum alloy 
1005138/GAR 129,395 PC A03/MF A01 
DE91005139/GAR 
Temperature profiles in cylindrical hydride beds when using 
resistance heating to simulate tritium decay heat. 
DE91005139/GA 129,409 PC A03/MF A01 
DE91005145/GAR 


Parametric model for analysis of melt progression in U-A1 
assemblies. 


DE91005145/GAR 129,481 PC A03/MF A01 
DE91005150/GAR 
Liquid level measurement in high level nuclear waste slur- 


nes. 
DE91005150/GAR 128,500 PC A03/MF A01 
DE91005151/GAR — 


Durability of building 


Dea bOsiSt/GAR /GAR 


DE91005152/GAR 

= crawlers: Versatile —— = real 

1005152/GAR 

DE91005180/GAR 

Evaluation of rotary drum scr 

in the Yakima River Basin, 

DE91005180/GAR 127,577 
DE91005196/GAR 

Purification and characterization of the Oligosaccharyl 

transferase. 

DE91005196/GAR 128,952 PC A03/MF A01 
DE91005197/GAR 


—— and components. Foreign 
3, 1990-November 15, 1990. 
129,453 PC A03/MF A01 


AOS) MPF A01 


sUSA 
A03/MF A01 


Praise enhancements to include general strain hardening 
exponents and mid-life residual stress and water chemistry 
DE91005197/GAR 129,454 PC A0S/MF A01 
DE91005198/GAR 
Colloid migration in fractured media. 1988-1989 Annual 
91005198/GAR 128,501 PC A03/MF A01 
DE91005212/GAR 
OPEC 1989 annual statistical bulletin. 
DE91005212/GAR 128,308 PC A09/MF A01 
DE91005218/GAR 
ee of optical methods for hydroyield measure- 


ments. Fi 

peoreos218/ AR 128,134 PC A03/MF A01 
DE91005219/GAR 

peg oy of optically active aerogels. Summary report 


f 
bes100s2"! 005219/GAR 128,870 PC A03/MF A01 
DE91005225/GAR 
Uncertainties in forecasting future clima‘ 
DE91005225/GAR 18812. PC A03/MF A01 
DE91005237/GAR 


penne information systems 


design at Sandia 
DE91005237/GAR meaner PC A06/MF A01 
DE91005247/GAR 

Key structure-activity relationships in the vanadium phos- 


oxide catalyst 
91005247/GAR ra 127,859 PC A03/MF A01 
DE91005275/GAR 
Analysis of heating fuel market cy 1989-1990. Final 
report to the Senate Governmental Affairs Committee and 
the House Subcommittee on Energy and Power. 


ignition suppression device for under- 
129,311 PC AQ3/MF A01 


ha vi 


91005301/GAR 
DE91005307/GAR 
Kinetics of coal pyrolysis. Volume 1, Sections 1-5: Final 


'91005307/GAR 129,312 PC A19/MF A03 
DE91005318/GAR 
Argonne’s performance assessment of facility sys- 
tems to support semiconductor by the Re 
tional a Agency/R Group, Ft. Meade, Maryland. Doc: 
DE91 OUSS16/GAR 128,197 PC A07/MF AO1 
DE91005349/GAR 
transition metal (mu)-oxo and daar complexes. 


Final report, report, May 16, 1988-May 14, 199 
DE91005349/GAR 127.815 PC A03/MF AO1 


DE91005371/GAR 
aly ot einen Sepans octets ates ete 
image reconstructions in PET clinical practice. A progress 


:91005371/GAR 128,967 PC A03/MF A01 
DE91005372/GAR 
Crack growth behavior of encapsulation processed SiC- 


DE91 '72/GAR 128,825 PC A05/MF A01 


DE91005383/GAR 
Experimental and theoretical studies of dense fluid mix- 


tures. Scientific and Progress report. 
DE91005983/GaR 127,860 PC A03/MF A01 
DE91005403/GAR 
HVEM studies of the sintering of MgO nanocrystals pre- 
— by (OH)2 aunque 
‘91 / 128,788 PC A03/MF A01 
DE91005421/GAR 
gc - ics: Curr 
DE91005421/GAR 
DE91005422/GAR 
Influence of present and possible future aircraft emissions 


on the ozone 

DE91 22/GAR 128,413 PC A03/MF A01 
DE91005428/GAR 

Lawrence Livermore National 

systems 

DE91005428/GAR 
DE91005435/GAR 

Mixed waste study, Lat Li 


Hazardous Waste Management facilities. Final draft. 
Best 005435/GAR 128,599 PC A0S/MF A01 


DE91005443/GAR 
Quantitation of the human basal ganglia with Positron Emis- 
sion vomeerey. 
DE91005443/GAR 128,968 PC A03/MF A01 
DE91005448/GAR 
Characterization of changes in 
ture, i and occupants: 
sumer 
DE91005448/GAR 
DE91005452/GAR 
Effect of Sequoyah Nuclear Plant on dissolved oxygen in 
i Reservoir. 


DE91 /GAR 128,502 PC A99/MF E06 
DE91005455/GAR 
pr tne thn Apel nee tp a peecatemmmeal 


Bes100S455/GAR. ,600 PC A03/MF A01 
DE91005456/GAR 

Johnsonville Fossil Plant (JOF): Supplement to the environ- 

mental assessment (EA) for the new ash dredge pond. 

DE91005456/GAR 128,414 PC A03/MF A01 
DE91005461/GAR 

ed of additives and surface control in — atomization. 

interim report, tember 1988-September 1990. 

DEST00S%61 /GAI 129,313 PC A03/MF A01 

DE91005462/GAR 


128,762 PC A03/MF A01 


Laboratory low-level waste 
Final draft. 
129,056 PC A08/MF A01 


Laborato- 





commercial building struc- 
; End-Use Load and Con- 
128,256 PC A07/MF A01 





Quarterly report No 8, 
128,277 PC A03/MF A01 


Exploratory coprocessing 
June 1, Ley a 31, 1990. 
DE91005462/GAI 
DE91005464/GAR 
nop one tenon, = 1, 1990-March 3 


=A eh 





omers. 

DE91 /GAR 
DE91005475/GAR 

Two-dimensional water quality modeling of Town Creek em- 


ba on Guntersville Reservoir. 
De91005475/GAR 


128,601 PC A06/MF A01 
DE91005485/GAR 


PCB studies on fish from Watts Bar, Fort Loudoun, Tellico, 
988. 
128,990 PC A04/MF A01 
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128,310 PC AOS/ME A01 


June 1, 1991 
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on 
and Fi 
128,991 PC 


1989. 
/MF AO1 


Tr sites in the 
129,031 PC A04/MF A01 


Evaluation of the water quality in the releases from thirty 

dams in the Tennessee River Valley. 

DE91005494/GAR 128,602 PC A14/MF A02 
DE91005495/GAR 
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DE91005495/GAR 128,603 PC A07/MF A01 
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91005502/GAI 108,346 PC A03/MF A01 
DE91005505/GAR 
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DE91005505/GAR 128, 257 PC A09/MF A02 
DE91005507/GAR 

‘ocess streams characterization and 
technical progress report October 1- 


128,278 PC A07/MF A01 


Coal liquefaction 
evaluation. Quart 
December 31, 1989. 
DE91005507/GAR 
DE91005511/GAR 
of cal hydrotrea’ - eee nery A with ammonia. 
Mn pom = amend we ti July 1, 1900-Saptember 30 1990. 
91005511/GAR 127,861 PC A03/MF A01 
DE91005521/GAR 
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DE91005521/GAR * 
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DE91 5522/GAR 128,721 
DE91005524/GAR 
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technical progress report, July 1, 1990-September 


128,311 PC A0S/MF A01 


129,602 PC A03/MF A01 
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A03/MF A01 
30, 1990. 
DE91005524/GAR 


DE91005525/GAR 





and d coal conversion 
peas 15th Bonn a ae 1, 1990-June 30, 


1990. 

DE91005525/GAR 128,279 PC A07/MF A01 
DE91005528/GAR 

Control of fine particulate emissions from coal-fired utility 

— Spin +d collection device (rotary cyclone). Final 


Fay ante 31, 1990. 
91005528/6AR 128,415 PC A06/MF A01 
DE91005529/GAR 


— evaluation of mass transfer effects: In-duct injection 
mes desulfurization. Final report. 
DEet005 529/GAR 128,416 PC A11/MF A02 
DE91005531/GAR 
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E91 005831 /GAR 128,280 PC ‘(A03/MF A01 
DE91005535/GAR 
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April 1, 
91005535/GAR 126,417 PC A03/MF A01 
DE91005537/GAR 

of an advanced, continuous mild gasification 
process for the production of co-products. Quarterly techni- 
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DE91005537/GAR 128,281 PC A03/MF A01 
DE91005538/GAR 


Development of an advanced, continuous mild gasification 
for the production of co-products. Quarterly report, 


process 
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DE91005538/GAR 128,282 PC A04/MF A01 


DE91005540/GAR 
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8 technical progress report No. 23 for period ending May 
bE91005540/GAR 128,360 PC A03/MF A01 
DE91005543/GAR 
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91005543/GAR 128,312 PC A04/MF A01 
DE91005553/GAR 
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DE91005598/GAR 128,285 PC A03/MF A01 
DE91005599/GAR 
— and co 


ideohelicions, hams October 31 
Bea1008e /GAR 128,419 PC A03/MF A01 


DE91005611/GAR 
Metal a a on calcium oa sa Impli- 


cations to met concentrations in groundwat 
Bes to0se11/GAR 128,605 PC A04/MF A01 
DE91005613/GAR 
Internal radiation dosimetry for clinical testing of radiola- 
DE91005613/GAR 128,969 PC A03/MF A01 
DE91005617/GAR 
—- phase formation in Be-Nb intermetallic com- 


5E91005617/GAR 128,896 PC A03/MF A01 
DE91005618/GAR 
Waste storage in the vadose zone affected by water vapor 


DE91005618/GAR 128,503 PC A03/MF A01 
DE91005621/GAR 


128,604 PC A03/MF A01 





in coal and 


Network tech lor depot 
DE91005621/GA 
DE91005633/GAR 
Evaluation of the use of an advanced oxidation process to 
remove chlorinated hydrocarbons from groundwater at the 
US Department of Energy Kansas City Plant. Fiscal year 


1989, annual report. 
DE91005633/GAR 128,606 PC A09/MF A01 
DE91005639/GAR 
Building Thermal Envelope Systems and Materials (BTESM) 
E Office of Buildings Energy Re- 


September 1990. 
127,749 PC A03/MF A01 


129,170 PC A03/MF A01 


Adirondack lakes survey: An oe analysis of fish 
communities and water chemistry, 1984-1987. 
DE91005645/GAR 128,420 PC A19/MF A03 

DE91005649/GAR 
Cet a and application of procedures to evaluate air 


quality and visibility impacts of low-altitude flyi 
DE91005649/GA\ 128,421 PO Rod Mr AD" A01 


DE91005651/GAR 
Velocity prediction errors related to flow model calibration 


uncertainty. 
DE91005651/GAR 128,607 PC A03/MF A01 
DE91005652/GAR 


Evaluation of a photo-electron rejecting _—-> —_ scintil- 
lation (PERALS) — for the ment of 


ing radionucli 
DE91005652/GAR 129,411 PC A03/MF A01 
DE91005654/GAR 


Confirmation of automatic flow control for a gaseous efflu- 


ent sampling system. 

DE91005654/GAR 128,422 PC A03/MF A01 
DE91005656/GAR 

Control of DWPF melter feed composition. 

DE91005656/GAR 128,504 PC A03/MF A01 
DE91005662/GAR 

Control of radioactive waste-glass melters. Part 2, Resi- 

dence time and meit rate limitations. 

DE91005662/GAR 128,505 PC A03/MF A01 


DE91005668/GAR 
es Sess Sten 2S sands. Quart 
ron ee 25, 1989-December 31, 1989. 
0086¢8/GAR 128,313 PC ‘A04/MF A01 
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pon grea of an Ft cong continuous mild gasification 
. Quarterly techni- 


epor 9, Ju uly September 1 990. 
cal progres AR 128,286 PC A03/MF A01 
DE91005678/GAR 


Sorption of humic acids to mineral surfaces and their roles 
in contaminant binding. 





DE91005678/GAR 
DE91005681/GAR 

Determination of neptunium by controlled-potential coulo- 

metry. Revision 1. 

DE91005681/GAR 129,482 PC A03/MF A01 
DE91005684/GAR 

Analysis of frit by sodium peroxide fusion and flow injection 

DE91005684/GAR 128,506 PC A03/MF A01 
DE91005686/GAR 

Development of the fish community in a new cooling reser- 

voir in the USA. 

DE91005686/GAR 128,992 PC A03/MF A01 
DE91005690/GAR 

ae Ses Sey Sas 

DE91005690/GAR 128,608 PC A08/MF A01 
DE91005692/GAR 

Process development of thin strip steel casting. Final 
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91005692/GAR 128,903 PC A12/MF A02 
DE91005697/GAR 
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vannah River 
bE91008607/GAR 128,567 PC A10/MF A02 
DE91005698/GAR 


129,249 PC A03/MF A01 


Characterization oe ete Soe Ne ee ee 

the United States Department of Energy’s Savannah River 

DE91005698/GAR 128,568 PC A04/MF A01 
DE91005699/GAR 

Frontier orbital symmetry control of intermolecular electron 

wat, Perea | report, November 1, 1989-October 31, 

DE91005699/GAR 127,863 PC A03/MF A01 
DE91005712/GAR 

Thermal sensitivity of the commercial sector. End-Use Load 

Assessment 


and mer q 

DE91005712/GAR 127,738 PC A04/MF A01 
DE91005723/GAR 

Thin films under saeoue stress. Progress report, August 1, 


1989-July 31, 1 
DE91005723/GAR 127,891 PC A03/MF A01 
DE91005725/GAR 


of surface properties. 
127,864 PC A03/MF A01 


Chemical modification 
DE91005725/GAR 
DE91005729/GAR 
Direct conversion of methane to C(sub 2)’s and liquid fuels. 
rg a" technical progress report, January 1-March 
DE91005729/GAR 128,287 PC AO8/MF A01 
DE91005730/GAR 
Direct conversion of methane to C(sub 2)'s. Fifth quarterly 
eriert pregeee report, October 1-December 31, 1988. 
DE91005730/GAR 128,288 PC A10/MF A02 
DE91005733/GAR 
Mechanistic s' 
temperature lea 
31, 1990. 
DE91005733/GAR 
DE91005734/GAR 
Shock-wave ane 
DE91005734/GAR 
pp serene ape 


of chlorine removal from coal by high- 
ing. Final report, January 1, 1989-August 


128,423 PC A03/MF A01 


-state studies at Los Alamos. 
129,671 PC A03/MF A01 


pretreatments. Final 
126,314 PC A03/MF A01 
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DE91005735/ a5/GAR 
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ny cat on molecular modeling of metal hydrides. Revi- 
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DE91005747/GAR 128,789 PC A03/MF A01 
DE91005748/GAR 
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basins of the Savan 
D1005740/GAR 
DE91005751/GAR 
Determination of bd effect of various hydr aera Saas 
fu wn on ae eae Ramee 
September 15, 1986-August 14, 
DE91005751/GAR 


DE91005763/GAR 
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126,315 PC A03/MF A01 


UNIX ~ e q 

DE91005763/GAR 
DE91005764/GAR 

Remarks on B-physics with interactions of pp and e(sup + 


Je( (minus)). 
DE91005764/GAR 129,718 PC A03/MF A01 


128,076 PC A03/MF A01 
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Building thermal envelope systems and materials (BTESM) 
pene progress report or DOE DOE Office Buildings Energy 
6e01008773/GAR 127,739 PC A03/MF A01 

DE91005781/GAR 
Final environmental assessment: Los Reales 115 kV trans- 
mission line alternative routes. Tucson aqueduct: Phase B, 
DE91005781/ 128,642 PC A06/MF A01 

DE91005782/GAR 
Analysis of offsite Emergency Zones (EPZ) for the 
Rocky Flats Plant. Phase 2, Interim EPZ maximum 

analysis 


DE91005782/GAR 128,508 PC A06/MF A01 


ee ee 
September yd for 
/ME A A01 


peel matey oe 
tion, printing, and 


DeDT0OSTB7/GAR 
DE91005799/GAR 
Procedures for frepere \ distribution of 
UMTRA Project National Environmental Policy Act docu- 
DE91005799/GAR 128,266 PC A05/MF A01 


DE91005801/GAR 


Uranium Mill Me Remedial — rt ae (A) 

DE91005801/GAR 7 PC A04/MF A01 
pp setae Set 

ey programmatic ae and activities for implementing the 

Urentor Mill Tailings Remedial Action Project. 

DE91005804/GAR 128,509 PC A04/MF A01 
DE91005805/GAR 

UMTRA hag remedial action and disposal! cell 
to comply with the aedien PA standards (40 


CFR Part 192). 
DE91005805/GAR 128,510 PC A07/MF A01 


DE91005806/GAR 
UMTRA site 
Deeioossou/Gan navemen 

DE91005808/GAR 
Environmental assessment 

tive uraniferous rater ope. sara 

Bowman, North 
DE91005808/GAR 

DE91005809/GAR 


Geomembrane special study. Fi 
DE91005809/GAR 


DE91005810/GAR 


management manual. Revision 1 
129,428 PC A06/ MF A01 


of remedial action at the inac- 
ing sites at Belfield and 


128,511 PC AOS/MF A01 


inal report. 
128,512 PC A03/MF A01 


Integrated Project Management System description. 
DE91005810/GAR 128,513 PC A05S/MF A01 
DE91005811/GAR 


Groundwater contaminant plume ranking. 
DE91005811/GAR 128,514 PC A03/MF A01 
gene 

tic Environmental Report for remedial actions at 


A Pre vicinity properties. 
DE91005813/GAR 128,515 PC A04/MF A01 


DE91005815/GAR 


mental, health, 


UMTRA Aas and sa 
DE9100581 7GAR 129,057 BO ABS ME A01 
DE91005816/GAR 


Moisture content and unsaturated conditions in UMTRA 


Bebroosste. 
91005816/GAR 128,516 PC A03/MF A01 
0DE91005819/GAR 


and Maintenance 


Surveill Plan. 
DE91005819/GAR 128,268 PC A09/MF A01 
DE91005824/GAR 


Performance assessment of select covers and disposal cell 
compliance with EPA groundwater standards. 
DE91005824/GAR 128,517 PC A03/MF A01 


DE91005831/GAR 


transfer with metal wool fi 


Enhanced heat tran led tubes. 
DE91005831/GAR 129, 79" PC A03/MF A01 
DE91005834/GAR 


Testing of a —_— heat pipe. 
DE91005834/G, 


jemand. 
Interactions between fuel choice and energy-efficiency in 
Northwest. 


new homes in the Pacific 
DE91005835/GAR 128,258 PC A06/MF A01 
DE91005842/GAR 


Special on vegetative cov 
DE91005842/GAR 


DE91005851/GAR 
Theory of state space reconstruction in the presence of 


noise. 

DE91005851/GAR 128,102 PC A04/MF A01 
DE91005852/GAR 

Chemical bonding of hydrogen molecules to transition 
metal complexes. 

DE91005852/GAR 127,865 PC A03/MF A01 


DE91005859/GAR 
Solar one of methane in a direct poe pian on catalytic 


reactor on a parabolic dish: 2, — and analysis. 
DE91005859/GAR 28,996 PC A03/MF A01 


129,399 PC A03/MF A01 


°129,429 PC A05/MF A01 


DE91005860/GAR 
TNF doped mylar: A rad-hard film dielectric developed for 


'91005860/GAR 128,862 PC A03/MF A01 
Oe aen 
MELCOR 
DE91005862/ 
DE91005868/GAR 
iiost commen ot matana te Sints Sis out Bate tuts. 
technical progress report for period October 1, 
1987-December 31, 1989. 
128,289 PC A18/MF A03 


of the TMI-2 accident. 
R 129,415 PC A03/MF A01 


DE91005868/GAR 
DE91005871/GAR 

Second. quarter toclmcal progress "epor. Joruary t 

Second q Progress report, J 1- 

March 31, 1988: Revision 

DE91005871/GAR 
DE91005877/GAR 


Ultrastructural changes in 
"erie a ae? Rotentiation of Prisine 


been (any n 
tt -exposure exercise. 
Deo 100sey7 GAR en ae 970 PC A03/MF A01 
DE91005878/GAR 





128,290 PC A06/MF A01 


DE91005878/GAR 128,977 PC A03/MF A01 
DE91005883/GAR 


ot Joruery 1. 1960 Rugust St 160d 


1990. 
128,351 PC A04/MF A01 


ae en Aon teen { po gee tar evolution. Quar- 
91008884/0aR 128,316 PC A03/MF A01 
DE91005885/GAR 
= of coal particle shape and three-body wear. Quarterly 
July 1900 September 1 990. 
91005885/GAR 128,317 PC A03/MF A01 
DE91005886/GAR 
Study of and three-body wear. Quarterly 
noone i 1G20-dune 190 
91 128,318 PC A03/MF A01 
Pec tomy 
Process mes waste and process waste liquid collec- 
tion Environmental assessment: Final. 
DE91005887/GAR 128,643 PC A03/MF A01 
DE91005891/GAR 
Surface analyses and modelling of rate iplicity and in- 
—- Annual technical report, pemorbene yam Bom 31, 
DE91005891/GAR 127,866 PC A03/MF A01 
DE91005892/GAR 
studies of xide rt 
Progress report, January 1 31, 1990. 
DE91005892/GAR 127,821 PC A03/MF A01 
DE91005900/GAR 
ities for accelerating commercial development via 
DE91005900/GAR 127,474 PC A03/MF A01 
DE91005902/GAR 
Algodi mic chemistry. 
91005902/GAR 
DE91005903/GAR 
Active site of ribulose-bisphosphate carboxylase/oxygen- 
ase. 
DE91005903/GAR 128,978 PC A03/MF A01 


ao 
istry at 


fore pe fo mo 


DE91005916/GAR 
Stochastic analysis of contaminant transport: One-dimen- 
sional non-reactive and reactive cases. Technical progress 
91005916/GAR 128,609 PC A04/MF A01 

DE91005920/GAR 
Demonstration of 


Innovative clean coal t (ICCT): 

ol of nivogen de to NOIR x)) a iecone enn eee 
agen ot ° emissions high- 

coal-fired erly report No. 1, July-September 


PC A04/MF A01 


127,898 PC A04/MF A01 


1 iy 


yte interfaces. 
127,826 PC A03/MF A01 





1990. 

DE91005920/GAR 
DE91005921/GAR 

Natural gas conversion process: Build a laboratory appara- 

tus and operate it to provide data for a large-scale gas con- 

version . First 

DE91005921/GAR 128,319 PC A03/MF A01 
DE91005932/GAR 

Two-stage, close coupled ——e of coal. Sev- 


catalytic 
April 1, 1990-June 30, 
Dee ossaZ/GAn 128,291 PC AO A03/MF A01 


DE91005933/GAR 
Comparison of group transfer, inner sphere and outer 
pen = leer mechan mechanisms of organometallic 
DE91005933/GAR 127,867 PC A03/MF A01 
DE91005954/GAR 
Control of hazardous energy sources (lockout/tagout pro- 
cedures). 


128,424 


DE91006052/GAR 


DE91005954/GAR 129,032 PC A03/MF A01 
DE91005955/GAR 
Single round blasting of 10-foot diameter X 65-foot depth 
emplacement collar holes at the Nevada Test 
DE91005955/GAR 129,545 PC A03/MF A01 
DE91005956/GAR 


zone characterization of the Area 5 Radioac- 


129,430 PC A03/MF A01 


Geologic framework and Cenozoic evolution of the Yucca 
Nevada. 


Mountain area, 

DE91005958/GAR 129,431 PC A03/MF A01 
DE91005962/GAR 

an and electrostrictive expansion characteristics of 


DE91005962/GAR 128,177 PC A03/MF A01 
DE91005974/GAR 
for pre-flight non-nuclear verification in Air 


Field-trial results 
Force NELA + ha 
DE91005974/ 127,433 PC A0Q3/MF A01 


DE91005977/GAR 
ea at AS Gane Caeiing SS Tene, 


New Y 
0€91008977/GAR 128,610 PC AQ3/MF A01 


DE91005979/GAR 
action of ionizing radiation. 
129,058 PC AOS/MF AO 


DE91 179/GAR 


February 1, 1990-August 31, 1990. 
DE91005981/GAR 127,868 PC A03/MF A01 


DE91005990/GAR 
Maintaining the uranium resources data system and as- 
sessing the 1989 US uranium potential resources. Final 
91005990/GAR 129,315 PC A04/MF A01 
DE91006008/GAR 
Electron trapping in amorphous silicon: A quantum molecu- 
lar dynamics b 
DE91006008/ 129,672 PC A03/MF AO1 
DE91006010/GAR 
Prompt air fluorescence induced by a high-altitude nuclear 
DE91006010/GAR 129,403 PC A0S/MF A01 
DE91006014/GAR 


Oe ne See the proposed re- 
moval of contaminated materials from pad 1 at the Elza 


Gate site, Oak Ridge, Tennessee. 
DE91006014/GAR 128,518 PC AQ3/MF A01 


DE91006015/GAR 
Two-dimensional non-reacting jet-gas mixing in an MHD 
second stage 4 
DE91006015/GAR 128,238 PC A03/MF A01 
DE91006016/GAR 
Neutron scattering studies of the high-temperature super- 
ing materials. Foreign trip report, December 8, 
1990-December 21, 
DE91006016/GAR 129,673 PC A03/MF A01 
DE91006020/GAR 
Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high sulfur coal at Ar- 
National Laboratory. 
91006020/GAR 128,320 PC A03/MF A01 
DE91006022/GAR 
Radiative heat transfer in PC furnaces burning deeply 
cleaned coals. 
DE91006022/GAR 129,316 PC A03/MF A01 
DE91006025/GAR 
Oak Ridge National Laboratory Transuranic Waste Certifica- 
tion 
DE91 /GAR 129,432 PC A0S/MF A01 
DE91006038/GAR 
—— shredder residue: Process developments for re- 
DE91006038/GAR 128,570 PC A03/MF A01 
DE91006045/GAR 
prep detection of organics using Fourier transform infra- 
DE91006045/GAR 128,425 PC A03/MF A01 
© iin 


its of Costa Rica. Volume 1, Executive summary. 
beg10060%8/GAR 128,389 PC A04/MF A01 


DE91006051/GAR 
TRUPACT-II container maintenance program pian. Revision 
3 
DE91006051/GAR 129,416 PC A03/MF A01 
DE91006052/GAR 
Waste Isolation Pilot Piant Site Environmental Report for 
calendar year 1989. 
DE91006052/GAR 128,519 PC A08/MF A01 
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, spectra, and thermodynam- 
pny cobalt chloride in sodium tetrachloroalu- 
minates. 


DE91006056/GAR 128,220 PC A03/MF A01 
DE91006060/GAR 


Si for Kesvenmrioe % environmental surveillance of 
to comply with DOE orders. 
'91006060/GAR 128,611. PC A04/MF A01 


DE91006068/GAR 


impact of surface water recharge on the design of a 
iter monitoring system for the Radioactive Waste 
, Idaho National Engineering Labora- 


e61006068/GAR 128,612 PC A03/MF A01 


DE91006069/GAR 
Technologies for sorting, assaying, classifying, and certify- 
waste within the | United States. 


:91006069/GAR 129,433. PC A03/MF A01 

DE91006070/GAR 

Solar Total Enery Project final test report. 

DE91006070/G. 128,397 PC A04/MF A01 
DE91006072/GAR 
Basic research for environmental restoration. 

DE91006072/GAR 128,520 PC A08/MF A01 
DE91006073/GAR 

Technical safety aisal of the Nevada Test Site. 

DE91006073/GAI 129,404 PC A08/MF A01 
DE91006079/GAR 

|s superplasticity in the nanophase materials. 

DE91006079/GAR 128,904 PC A03/MF A01 
DE91006081/GAR 

Mixed Waste Management rae (MWMF) closure, Savan- 

ee ee, Se OR SN construction report. 

B 1008081 /GAR 

DE91006082/GAR 

Mixed Waste Management Facility (MWMF) closure, Savan- 

nah River Plant: Clay cap test section construction 

DE91006082/GAR 129,435 PC A04/MF A01 


DE91006083/GAR 


Mixed Waste Management Song hn i egead closure, Savan- 
en eo oe nm construction report. 


beet 006083/ GAR 


DE91006085/GAR 


129,434 PC A08/MF A01 


129,436 PC A13/MF A02 


E dependent neutron imaging. 
DE91 5/GAR 199,497 PC A03/MF A01 
DE91006086/GAR 


Three-di 


ay complex geno) 


DE91006090/GAR 
PCDDs and PCDFs in humans. 
DE91006090/GAR 
DE91006091/GAR 
ee ee eee 


thetic 
DE91006091 / /GAR 129,000 PC A03/MF A01 
DE91006092/GAR 
lon-ion interaction and energy transfer of 4+ transuranium 
juoride. 


ions in cerium tetrafl 
DE91006092/GAR 127,869 PC A03/MF A01 
DE91006099/GAR 


Loge of 1988 WIPP Facility horizon gas flow 





of travel time data for structur- 
129,250 PC A03/MF A01 


129,084 PC A03/MF A01 


DE91006110/GAR 
DE91006113/GAR 
yal intened reonerch at Idaho" Netonet a tog 


127,972 PC A03/MF A01 








a 


Gok age Netra ” 129,251 PC A03/MF A01 
DE91006116/GAR 


en ee 


DE91006116/GAR 128,221 PC A03/MF A01 
DE91006117/GAR 

ps0 sn gg malt aa tea oe es atest asl 

DE91006117/GAR 128,222 PC A03/MF A01 
DE91006118/GAR 
vehicles with hybrid power 
128,223 PCA 


Simulation of electric 
DE91006118/GAR /MF AO1 


DE91006120/GAR 


of waste xylene. 
128,571 PC A03/MF A01 


Continuous 

DE91006120/GA 
DE91006121/GAR 

DE91006121/GAR 129,001 PC A03/MF A01 
DE91006122/GAR 


Biodesulfurization of materials. 
DE91006122/GAR 128,572 PC A03/MF A01 
DE91006130/GAR 


Dynamics of droplet formation and detachment in gas 


DE91006130/G. 128,878 PC A03/MF A01 
DE91006133/GAR 


M and analysis of energy 
DE91006133/GAR 


DE91006134/GAR 


conversion systems. 
128,946 PC A04/MF A01 


Lessons learned from radioactive/mixed waste analyses at 
G and G Idaho, Inc. 
DE91006134/GAR 128,526 PC A03/MF A01 


DE91006135/GAR 
Measurement of single particle temperature in plasma 


Bes 10061 35/GAR 128,810 PC A03/MF A01 
DE91006138/GAR 
Sandia Combustion Research ree Annual report 1988. 
DE91006138/GAR 129,317 PC A12/MF A02 
DE91006140/GAR 


ee, — of surficial sediment 
Ssleciod sediorary intrbeds atthe Idaho 


eres” ‘129,48 
e970 006140/GAR "129,439 PC A03/MF A01 
DE91006143/GAR 


Case for Mars: A case for nuclear thermal rockets. 

DE91006143/GAR 127,973 PC A03/MF A01 
DE91006144/GAR 

Application of backpropagation neural networks to phonetic 

element classification. 

DE91006144/GAR 129,024 PC A03/MF A01 
DE91006145/GAR 

Summary r of results of the vapor vacuum extraction 


test at the 4 

DE91006145/GAR 128,613 PC A04/MF A01 
DE91006148/GAR 

Approaches to LLW disposal site selection and current 





DE91606099/GAR 129,438 PC A12/MF A02 
DE91006100/GAR 
pes ge for 4 scale models for impact response 
uation of — y Transportation System 
5EB1006100/6 129,971 PC A03/MF A01 
Ph ns rg 


Recommended methods | for Statistical analysis of data con- 


lees-than. 
DeEatb0e1027 GAR 128,644 PC A06/MF A01 
DE91006103/GAR 


ae Situ Vitrification + yee Test ES-INEL-4 Prod- 


DE91006103/GAR 128,521 PC AOS/MF A01 

pete es rae 
Cheesy ery | eee Study Work PI 

DEs100610476 128,522 Pe (A04/MF AO1 
econ moron 

Scaling considerations for modeling the in situ vitrification 

Be91006106/GAR 128,523 PC A03/MF A01 
DE91006107/GAR 

Modeling the steady-state ISV process: A 3-D finite element 


analysis of ory thermal-electric fields. 
DE91006107/GAR 128,524 PC A04/MF A01 
DE9 1006 108/GAR 


In situ vitrification melt and confinement hood performance 


review. 
DE91006108/GAR 128,525 PC A03/MF A01 
DES1006110/GAR 








wn ion for a low pressure nuclear 
thermal rocket CONTRY 


OR-22 VOL. 91, No. 11 


of host states. 
DE91006148/GAR 129,440 PC A04/MF A01 
DE91006155/GAR 


DeeicoeTssvaad 


DE91006166/GAR 


Winter fuels ri 
DE91006166/GAR 
DE91006167/GAR 
oe and geohydrologic data for test hole USW UZ-1, 
ucca 


, Nye County, Nevada. 
DE91006167/GAR 129,441 PC A04/MF A01 


DE91006170/GAR 
approach to intelligent control of gas metal 
arc 
DE91006170/GAR 128,905 PC A03/MF A01 
DE91006171/GAR 
Fielding The Automated Container Offering System: An in- 


terim r 
129,171 PC A03/MF A01 


supersonic molecular jets. 
— 674 PC A03/MF AO1 


ending January 4, 
128,321 POA A04/ MF A01 


DE91006171/GAR 
DE91006172/GAR 


Nonequilibrium di of plasma thrusters. 
DE91006172/GAR 127,938 PC A03/MF A01 
DE91006178/GAR 
CE ae 6 AN tee a en ROSY 
confinement hood. 


DE91006178/GAR 128,527 PC A0S/MF A01 
DE91006179/GAR 


Ground-based testing of space nuclear power plan 
DE91006179/GAR - 129,400 PC AOS) MF A01 
DE91006184/GAR 


TMI-2 lower head creep rupture analysis. 


DE91006184/GAR 
DE91006185/GAR 


129,455 PC A04/MF A01 


ite/steam interactions for ITER. 
129,379 Pc A03/MF A01 


Evaluation of 
DE91006185/ 
DE91006187/GAR 

Downflow dryout in a heated ribbed vertical annulus with a 

cosine power profile (Results from test series ECS-2, WSR, 

and ECS-2cE). 

DE91006187/GAR 129,456 PC A14/MF A02 
DE91006193/GAR 

Preliminary evaluation of 

sodium-sulfur i 

DE91006193/GAR 
DE91006202/GAR 

Power Burst Facility/Boron Neutron Capture Therapy Pro- 

= cancer treatment. Monthly bulletin, September 

990: Volume 4, No. 9. 

DE91006202/GAR 128,971 PC A04/MF A01 

DE91006203/GAR 


regulatory and safety issues for 
vehicle > 
128,224 A03/MF A01 


borated stainless steel as a ship- 
129,417 PC A03/MF A01 


with certifyi 
cask basket materi 
1006203/GAR 
DE91006204/GAR 
Certification yor ye in 


peeto0e204/GAR 


DE91006209/GAR 
R5FORCE/MOD3s: A program to compute fi 
forces using hydrodynamic output from the RELAPS/ MODS 
DE91006209/GAR 129,582 PC A06/MF A01 
DE91006210/GAR 
Power Burst Facility/Boron Neutron Capture Therapy pro- 
for cancer treatment, Volume 4, No. 7. Monthly bulle- 


fn, July 1990. 
128,972 PC A03/MF A01 


beh ee of an innovative 
fuel transportation cask. 
129,418 PC A03/MF A01 


DE91006210/GAR 
DE91006211/GAR 

Power Burst Facility/Boron Neutron Capture Therapy Pro- 

gram for cancer treatment. Monthly bulletin, August 1990: 

Volume 4, No. 8. 

DE91006211/GAR 128,973 PC A03/MF A01 
DE91006212/GAR 

Parametric studies of off-gas release during in situ vitrifica- 


tion. 

DE91006212/GAR 128,573 PC AQ5S/MF A01 
DE91006213/GAR 

Preliminary numerical study of heat transport during in situ 

vitrification il. 

DE91006213/GAR 128,528 PC A03/MF A01 
DE91006216/GAR 


Fabrication of silicon field emission tips for vacuum micro- 
electronics by KOH/Alcohol/Water etching. 
DE91006216/GAR 128,198 PC A03/MF A01 


DE91006220/GAR 
Finnigan ion trap mass spectrometer detection limits and 
thermal energy ny bm interface status report and present 
91006220/GAR 127,801 PC A03/MF A01 

DE91006221/GAR 
agg computer program to analyze chemical reac- 


data. Revision 1. 
DE91006221/GAR 127,870 PC A03/MF A01 
DE91006222/GAR 
er model for analyzing low-yield threshold test ban 


treaties. 

DE91006222/GAR 129,405 PC A03/MF A01 
DE91006227/GAR 

Environmental survey preliminary report, Mound Plant, Mia- 


DES 1006227/GAR 128,645 PC A11/MF A02 
DE91006228/GAR 
tions, maintenance, and replacement 10-year plan, 


oa 
990-1999: Environmental cones Final oy 
be91006228/GAR 128,458 A04/MF A01 


DE91006230/GAR 
Process document for the conservation competitive bidding 


Bes f008230. 127,450 PC AOS/MF A01 


/GAR 
DE91006231/GAR 


High Laer selection handbook. 
1006231 /GAI 128,164 PC A04/MF A01 
aamdinin 


Basin Fish and Wildlife gay Annual Im- 
ition Work Plan for fiscal year 1991. 
'91006232/GAR 129,343 PC A12/MF A02 


DE91006233/GAR 


——_ fish health monitoring. Annual report, 1989. 
DE91006233/GAR 127,578 PC A07/MF A01 
DE91006240/GAR 


Use of ion beam techniques to characterize lead diffusion 
in minerals. Final report. 
129,318 PC A03/MF A01 


DE91006240/GAR 
DE91006242/GAR 
2o5eF PC A03/MF A01 


Examination of 
DE91006242/GAR 
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DE91006247/GAR 
Novel perfluorinated AR and protective coating for KDP and 
other materials. 
DE91 47/GAR 129,603 PC A03/MF A01 
DE91006249/GAR 
DE91006249/GA Ot nore PC A03/MF A01 
DE91006251/GAR 
Considerations of beta and electron transport in internal 
dose calculations. Progress report. 
DE91006251/GAR 129,059 PC A04/MF A01 


DE91006252/GAR 
Ambient weather model research and development. Final 


91006252/GAR 127,610 PC A06/MF A01 
DE91006253/GAR 


Chaotic inflation and the problem. 
DE91006253/GAR 129,720 PC A03/MF A01 
DE91006255/GAR 
Fission decay in intermediate = 

DE91006255/GAR 
DE91006257/GAR 

Coherent x-ray lasers for 

DE91006257/GAR 
DE91006258/GAR 

Killer micro attack on 3D neutron transport. 

DE91006258/GAR 129,419 PC A03/MF A01 
DE91006259/GAR 


Gauss elimination: A case study on parallel machines. 
DE91006259/GAR 128,947 PC A03/MF A01 


DE91006262/GAR 

Simulation analysis of moored fluorometer time series from 

the Mid-Atlantic - during ~~ 

DE91006262/GAR 129,537 PC A03/MF A01 
DE91006268/GAR 

Scattering of oe from atomic electrons. 

DE91006268/GAR 129,722 PC A03/MF A01 
DE91006271/GAR 

= effects in two-photon pair production. 

91006271/GAR 129,723 PC A03/MF A01 

DE91006278/GAR 

pi apy and chemical pools in 

le aE. = 
DE91006278/GAR 128,993 PC A06/MF A01 


DE91006279/GAR 
Preliminary concepts for high-temperature mold heating and 


cooling. Final r 
DE91006279/GAR 128,760 PC A03/MF A01 
DE91006289/GAR 


and heat transfer in porous 


Combustion media. Final report. 
DE91006289/GAR 127,932 PC A08/MF A01 
DE91006292/GAR 


spe to estimating radiological risk of offsite release 
in basis oltauhe for the Process Experimen- 


tal Pilot Plant. Ay ge 
DE91006292/ 128,529 PC A08/MF A01 


1721 ABC AO A03/MF A01 


applications. 
129,604 PC A03/MF A01 





iigeeeailileradn 
——_ fish health monitoring in Idaho. Annual report, 


1989-1990. 

DE91006301/GAR 127,579 PC A04/MF A01 
DE91006303/GAR 

Conversion of biomass to methanol and its effect on 


CO(sub 2) emissions. 
DE91006303/GAR 128,646 PC A03/MF A01 
— 


Geol 
a. 


hemistry of the Geyser Bight Geothermal 
Gra | ae Aleutian Islands, Alaska. Final report. 
129,252 PC A10/MF A02 


ccananaar 
Experimental studies of elementary particle interactions at 
phe e Technical progress report, October 1, 1989- 
DE91006305/GAR 129,724 PC A03/MF A01 
DE91006306/GAR 
Conminenne 2 beta and electron transport in internal 


dose caicu! 

5e01006306/GAR 129,060 PC A11/MF A02 
DE91006307/GAR 

Human factors pean for the TERF proj 

DE91006307/GA 129,396 A06/MF A01 
DE91006308/GAR 

Hungry Horse Dam wildlife habitat enhancement project: 

Long-term habitat management pian, elk and mule deer 

winter range enhancement, Firefighter wey and Spot- 

ted Bear winter ranges, Hungry Horse, Mon’ 

DE91006308/GAR 129,344 PC A A05/MF A01 
DE91006309/GAR 

Interim reclamation report, Basalt Waste Isolation Project 

Near Surface Test Facility 1990. 

DE91006309/GAR 128,647 PC A04/MF A01 
DE91006312/GAR 

Human chromosome 21: Linkage mapping and cloning in 

st artificial chromosomes. Progress report. 

§£91006312/GAR 128,979 PC A03/MF A01 
DE91006313/GAR 

Metallocarboxylate chemistry. Progress report, 1989-1990. 


DE91006313/GAR 
DE91006318/GAR 

Reclamation report, Basalt Waste Isolation Project, bore- 

holes 1990. 

DE91006318/GAR 128,530 PC A03/MF A01 
DE91006320/GAR 

Development of por on processes for manufacturing of 

silicon hadron calorimeters. Foreign trip report, 


129,725 PC A03/MF A01 


127,871 PC A03/MF A01 


December 14, 1 

DE91006320/GAR 
DE91006326/GAR 

Comparison of energy intensity in the United States and 

91006326/GAR 128,259 PC A04/MF A01 

DE91006327/GAR 

Research to identify effective antifungal agents. Annual 

re 


:91006327/GAR 127,580 PC A03/MF A01 

DE91006328/GAR 
be and dynamics of predation on juvenile salmonids 
lumbia and Snake River reservoirs. Annual report of 


research, 1989-1990. 
DE91006328/GAR 129,345 PC A0S/MF A01 
DE91006329/GAR 


Evaluation of pure oxygen systems at the Willamette Hatch- 


'91006329/GAR 127,581 PC AOS/MF A01 
DE91006330/GAR 
Kootenai River white sturgeon inv 
mental culture. Annual progress report, 
DE91006330/GAR 128,614 PC A04/MF A01 
DE91006338/GAR 
Collaborative projects in coal conversion technology of the 


tions and experi- 
989. 


DE91006447/GAR 


DE91006390/GAR 127,872 PC A03/MF A01 
DE91006391/GAR 
Intramolecular energy transfer 
—— report, 1 
DE Movesen/ GAR” 
DE91006393/GAR 


Thermal-hydraulic model of a solid-oxide fuel 
DE91006393/GAR 128,361 PC At A03/MF A01 


DE91006395/GAR 
Overview of RF 
DE91006395/ 

DE91006396/GAR 
Waste minimization study for a printed circuit board manu- 
facturing facility in Taiwan. 

E91008006/ GAR 128,574 PC A03/MF AO1 

DE91006406/GAR 
Design and cost of near-term OTEC plants for the produc- 

tion of desalinated water and electric 
DE91006406/GAR 128, PC A03/MF A01 
DE91006410/GAR 
—— Ym in plutonium in the temperature range 
129,485 PC A07/MF A01 


narteme in polymetallic. 
127,827 PC A03/MF A01 


for the advanced photon source. 
129,729 PC A05/MF A01 


Dee to064 10/ 
DE91006411/GAR 
a and operation of internal dosimetry programs. Revi- 
5201606411/GAR 129,061 PC A04/MF A01 
DE91006414/GAR 
Ultimate disposition of 
DE91006414/GAR 
DE91006415/GAR 


depleted uranium. 
128,532 PC A0Q4/MF A01 


300-Area accident analysis for Emergency Planning Zones. 
DE91006415/GAR 129,062 PC A03/MF A01 


DES100822/GAR 





US for International in | 
DE91 /GAR 128,239 PC A03/MF A01 
DE91006341/GAR 
bee! 1/GAR opi cours, A03/MF A01 
DE91006346/GAR 
Limiting the house effect. Foreign trip report, Decem- 
ber 7, 4990-Secember 19, 1990. re 
DE91006346/GAR 128,426 PC A03/MF A01 


DE91006348/GAR 
MELCOR simulation of long-term station blackout at Peach 


m. 
DE91006348/GAR 129,457 PC A03/MF A01 
DE91006350/GAR 
Se ee ep tote eens lor power generation. 
DE91006350/G 128,240 PC A03/MF A01 
DE91006355/GAR 
Simulation of the SSC refrigeration lem using the 
ASPEN/SP simulator. Ts. 7 
DE91006355/GAR 129,726 PC A03/MF A01 
APS 


a in of action for American Samoa. 
Deot £91006958/6 129,346 PC A08/MF A01 
DE91006364/GAR 
Optical determination of the oxygen stoichiometry of nano- 
E91006364/GAR 128,790 PC A03/MF A01 
DE91006366/GAR 
Performance and flow characteristics of MHD seawater 


thruster. 
DE91006366/GAR 129,508 PC A03/MF A01 
DE91006367/GAR 


Groundwater modeli 
actor site, Savannah 
DE91006367/GAR 


DE91006371/GAR 


of the proposed new production re- 
iver Site, South Carolina. 
128,531 PC A04/MF AO1 


Remembering the early days of the Met Lab 
DE910063717 /GAR 129,483 PC A03/MF A01 
DE91006372/GAR 


fo uranium (V1) sol-gel processing. 
Des1000s72/GAR 150,404 PC A03/MF A01 


DE91006373/GAR 
Machinery Vibration Monitoring Program at the Savannah 


River Site. 
DE91006373/GAR 129,458 PC A04/MF A01 
DE91006378/GAR 


Inflation sector of extended inflation. 
DE91006378/GAR 129,727 


DE91006381/GAR 


PC A03/MF A01 
Late-time cosmological phase transitions. 
DE91006381/GAR 127,593 
DE91006385/GAR 

Stochastic inflation lattice simulations: 

the univ 

DE91006385/GAR 129,728 

DE91006389/GAR 


PC A03/MF A01 


Ultra-large scale 
PC A03/MF A01 





Biological processes in the water column of the South At- 
lantic ~~ Zooplankton responses. Progress report, June 


1989-June 1990. 

DE91006989/GAR 129,499 PC A03/MF A01 
DE91006390/GAR 

Potential energy surfaces for chemical reactions. Annual 

technical progress report. 


| behavior of nanocrystalline metals. 
Desto0es22/Gan 128,906 PC A03/MF A01 
DE91006426/GAR 


comparison with 40 CFR Part 191, Subpart B 
for the Waste Isolation Pilot . 
DE91006426/GAR 128,533 PC A21/MF A03 


DE91006427/GAR 


Data used in 
Waste Isolation Pilot Plant M900). 
DE91006427/GAR 129,442 PC A16/MF A02 


DE91006428/GAR 
Predictive aging results for cable materials in nuclear power 
Be91006428/GAR 129,459 PC A04/MF A01 
DE91006429/GAR 
Theoretical solution of the minimum charge problem for 
— detonations. 
91006429/GAR 127,933 PC A03/MF A01 
DE91006430/GAR 





assessment of the 


healing studies in WIPP (Waste Isolation 
ap wane Gna 


Crack closure and 
Pilot Plant) salt using 
DE91006430/GAR 


DE91006431/GAR 


Thermal tests of MC3811 — printed wiring boards. 
DE91006431/GAR 128, 165 PC At A03/MF A01 


DES1E08S2/GAR 


and at- 
: Test methods and results. 
129,253 PC A04/MF A01 


for explosive safety’: The Explosive Components 
at Sandia National Laboratories. 
DE91 2/GAR 129,406 PC A03/MF A01 


DE91006435/GAR 
Documentation for RISKIN: A risk integration code for 


MACCS 

DE91006435/GAR 129,420 PC A04/MF AO1 
DE91006437/GAR 
Entrainment sampling at the Savannah River Site (SRS) 
Savannah River water intakes (1991). 
DE91006437/GAR 128,994 PC A03/MF A01 
DE91006438/GAR 

Dynamic market for SO(sub 2) emissions permits under the 

clean air act 
91006438/GAR 128,427 PC A03/MF A01 

DE91006440/GAR 


aetna ee 
129,730 PC A03/MF A01 


Str 
DE91 / 
sieahanaiane 
Calcium isotope separation by chemical exchange with 
fm tery crown compounds. 
'91006444/GAR 129,397 PC A03/MF A01 
DE91006445/GAR 
tion of low poner le carbon foams by x-ray com- 
puted eames ee 
DE91006445/ 128,784 A03/MF AO1 
DE91006446/GAR 
Improved molding of DAP electrical components in alumi- 
Des10064ae 
DE91 /GAR 128,178 PC A03/MF A01 
DE91006447/GAR 
development of the 


Historical windmill. 
DE91006447/GAR 128,363 PC A03/MF A01 


June 1, 1991 OR-23 





NTIS ORDER/REPORT NUMBER INDEX 


DE91006449/GAR 


Lithium mass in ceramic breeder materials. 
DE91006449/GAR 129,380 PC A03/MF A01 
DE91006458/GAR 

Automating operations at the National Energy Software 

DE91006458/GAR 128,378 PC A03/MF A01 
DE91006459/GAR 

ee ee a eo ae 

DE91006459/GAR 129,731 PC A03/MF A01 
DE91006462/GAR 

New approach to chiral fermions on the lattice. 

DE91006462/GAR 129,732 PC A03/MF A01 
DE91006464/GAR 


Accelerating and storing polarized hadron beams. 
DE91006464/GAR 129,733 PC A03/MF A01 


yrs neon ma 
Methanol reformers for fuel cell powered vehicles: Some 


DEotOOSIeS/GAR 128,323 PC A03/MF A01 
Patna 
Description of the Argonne National Laboratory target 
5e91606467/GAR 129,734 PC A03/MF A01 
DE91006470/GAR 
Energy-efficiency comparison of advanced ammonia heat- 
Dee 00eaTVGAR 128,352 PC A04/MF A01 
DE91006474/GAR 
Hazardous Waste Remedial Actions Program annual 


faa report, FY 1990. 

1006474/GAR 128,575 PC A06/MF A01 

DE91006475/GAR 
Studies of the 


DES 100847S/GAR GAR 


gene retell 


mersomogaie maga 


DE91006480/GAR 
SS  aimmmmama A novel concept with renewed 


E91006480/GAR 129,509 PC AQ3/MF A01 
DE91006487/GAR 
Mechanisms of CP violation in gauge theory and the recent 


DE91006487/GAR 129,736 PC A04/MF A01 
DE91006488/GAR 


in response of the nuclear continu- 
le energy hadrons. report. 
129,735 A03/MF A01 


a resonance and x-ray 
of composite materials. 
128,710 PC A03/MF A01 


survey of the Alvin W. Vogtle Nuclear 
Georgia: Date of 


"128,534 PC A03/MF A01 


py oc rep diesel a performance: A comparison 
DESTO0GAeT/GAR 127 


127,975 PC A03/MF A01 
DE91006493/GAR 


Intense pulsed neutron source status report. 
DE91006493/GAR 129,737 PC A03/MF A01 


DE91006501/GAR 


Biotreatment of red water with fu 

DE91006501/GAR 
DE91006503/GAR 

Role of laboratory analog experiments in assessing the per- 

formance of waste package materials. 

DE91006503/GAR 128,535 PC A03/MF A01 
DE91006506/GAR 


_——— of secondary 
91006506/GAR 
DE91006507/GAR 

3D particle simulation of beams using the WARP code: 


Transport around bei 
DE91006507/GAR 129,738 PC A03/MF A01 
DE91006512/GAR 


Nonlinear optics with focused x-ray lasers. 
DE91006512/GAR 129,605 


DE91006513/GAR 
Nickel-like soft x-ray lasers at 44.8 Angstrom and 43.1 Ang- 


strom. 

DE91006513/GAR 129,606 PC A03/MF A01 
DE91006514/GAR 

Relationship between aerosol and drop size distributions in 


the marine a 
DE91006514/GAI 127,646 PC A03/MF AO1 
DE91006516/GAR 


Trace metals in heavy crude oils and tar sand bitumens. 
DE91006516/GAR 128,324 PC A03/MF A01 


DE91006518/GAR 
Heavy metals in fish from streams near F-Area and H-Area 


DES 100651 8/GAR 128,615 PC A03/MF A01 
DE91006521/GAR 


138,596 PC PC A03/MF AO1 


phases in glass corr 
129,443 PC AOS: A03/MF A01 


PC A03/MF A01 


Hydrogeologic characterization of the cretaceous-ti 
Coastal Plain sequence at the Savannah River Site. 
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DE91006521/GAR 
DE91006522/GAR 
Lithological and hydrological characteristics of the tertiary 
tigraphic systems of the general separations area 
at the Savannah River Site. 
DE91006522/GAR 129,255 PC A03/MF A01 
Besa 8 


salt disposal at 
bes1006523/ GAR 


DE91006524/GAR 
Measuring the efficacy of a root biobarrier with x-ray com- 
= are Final r 4 
91006524/GAR 127,560 PC A04/MF A01 
DE91006526/GAR 


ee wo tres 11, 1991. 
DE91006526/GAR 128,260 PC A04/MF A01 
DE91006531/GAR 
Swelling of neutron-irradiated vanadium alloys 
on temperature, neutron fluence, and thermomechanical 
treatment. 
DE91006531/GAR 129,381 PC A03/MF A01 
DE91006536/GAR 


129,254 PC A03/MF A01 


“oes iver Plant. 
28,536. PC A03/MF A01 


&D. Quarterly technical progress 
‘128,907 PC A03/MF A01 


Accelerator deflection-mode dampening experiments at Ar- 
91006539/GAR 129,739 PC A03/MF A01 


complex 
DE91006540/GAR 
sequencing. ey report. 
29,002 A03/MF A01 
DE91006542/GAR 
Laborat 


DE91006540/GAR 
eS See see 6 ane ae 
es. Annual report for 1 
077,816 PC A03/MF A01 
DE91006541/GAR 
Tri facilitated DNA 
DE91 1/GAR 
and hydrogen metabolism of green algae in light 
and dark. a 5 . ms - 
DE91006542/GAR 128,953 PC A03/MF A01 
ered ae 
number DTL 
De51008543/GAR. 
DE91006545/GAR 


of the Sonnenschein charger, Part 
128,225 PC A03/MF A01 


Copper contamination effects on hydrogen-air combustion 
under SCRAMJET testing conditions. 
DE91006545/GAR 127,969 PC A03/MF A01 


DE91006546/GAR 
Cone beam 3D reconstruction with double circular trajecto- 


Best 006546/GAR 129,412 PC A03/MF A01 
DE91006550/GAR 
Evaluation of a central-difference-like method for the solu- 


tion of the equation. 
DED1006550/GAR 129,583 PC A03/MF A01 
DE91006556/GAR 
Fermilab polarized beam facility. 
DE91006556/GAR 
DE91006558/GAR 
From fundamental fields to constituent quarks and nucleon 


form factors. 
129,741 PC A03/MF A01 


129,740 PC A03/MF A01 


DE91006558/GAR 
DE91006560/GAR 
mical behavior of the implant profile during ion implan- 


Dyna 
tations at elevated 
DE91006560/GAR 129,675 PC A03/MF A01 
DE91006568/GAR 
Selectivity, specificity, and sensitivity in the photoionization 
of sputtered species. 
DE91006568/GAR 127,828 PC A03/MF A01 
DE91006571/GAR 


Thermal e model of ion-induced grain growth. 
pesrooeeri /GAR 128083 PC A03/MF A01 


DE91006573/GAR 
Radon nope y mediated changes in lung macrophage 


function, in vitro. 
DE91 3/GAR 129,063 PC A03/MF A01 


DE91006574/GAR 


Conceptual —- description for the tritium recovery 
— for the US ITER Li(sub 2)O/Be water cooled bian- 


et. 
DE91006574/GAR 
DE91006576/GAR 


Petroleum Marketing Monthly, January 199 
DE91006576/GAR 128,261 Pc A09/MF A01 


DE91006578/GAR 


129,382 PC A03/MF A01 


Effects of tributyi pa on a polymeric ultra 
DE91006578/GA\ 129,486 PC A03/ MF A01 
cate 
eee ee oe SE eae 


ge eles ra net 128,879 PC A03/MF A01 
DE91006582/GAR 
for tank- 


Testing fritted-end level measurement. 
DE91006582/GAR 128,537 PC A03/MF A01 


aie ae 
Groundwater it plan for nd Metallurgical 


le Mi 
Labora ezarcous W 128,616 PC A03/MF A01 
DE91006584/GAR 


Interactions of energetic particles and clusters with solids. 
DE91006584/GAR 129,676 PC A03/MF A01 


DE91006586/GAR 
Multidisciplinary study of phase separation in a supersatur- 
ated Ni-Si alloy. 

DE91006586/GAR 128,880 PC A03/MF A01 

DE91006589/GAR 
Kinetic energy of hydrogen in (beta)-V(sub 2)H studied by 

Compton scatteri 
DE91006589/GAR 127,873 PC A03/MF A01 

DE91006590/GAR 
Thermodynamic behavior of high-T(sub c) oxide systems 
via EMF and related b 
DE91006590/GAR 129,677 PC A03/MF A01 

DE91006592/GAR 
Preparation and properties of Y-124 superconductor made 


by a chemical — method. 
DE91006592/GAR 


129,678 PC A03/MF A01 
DE91006593/GAR 





High electric fields in ducting RFQ 
91006593/GAR 129,742 PC A03/MF A01 


DE91006600/GAR 


Recent toy yi in 
DE91006600/GAR 


DE91006603/GAR 
Sputter deposition of lithium silicate - lithium phosphate 
amorphous electrolytes. 
DE91006603/GAR 127,817 PC A03/MF A01 
DE91006604/GAR 


CALOR839: Calorimetry analysis and benchmarki 
DE91006604/GAR 129,744 PCA 


DE91006611/GAR 
Laborat setup and results of experiments on two-dimen- 
sional flow in media. 
DE91006611/GAR 128,617 PC A23/MF A03 
DE91006612/GAR 
Chloride anion exchange coprocessing for recovery of plu- 
from residues and Cs2 


tonium ‘S2PuCIE6 filtrate. 
DE91006612/GAR a 487 PC A03/MF A01 
DE91006614/GAR 


Progress at LAMPF, January-December 1989. Progress 


'91006614/GAR 129,745 PC A13/MF A02 
DE91006615/GAR 


laser-driven polarized sources. 
129,743 PC A03/MF A01 


/MF AO1 


ser’s guide for the Data Analysis, Retrieval, and Tabula- 
tion — (DARTS), revised edition: A mainframe com- 
~~ code for = geome cross-tabulation 4 
'91006615/: 128,262 A03/MF A01 
DE91006616/GAR 
Alaska oil and gas: Energy wealth or vanishing opportunity. 
Final report. 
DE91006616/GAR 128,390 PC A13/MF A02 
DE91006619/GAR 
m chelation 
Technical ess report for 
DE91006619/GAR 
DE91006620/GAR 


Downhole Heat Exchangers(DH 
DE91006620/GAR 


ys oogpange 


- 2S chlorophyll biosynthesis. 
128,954 PC A03/MF A01 


Oo, 347 PC A06/MF A01 


desorption from LiAlO2 treated with H2 as 
‘ature po ng no desorption. 
Dee o0ebaa/ AR 129,383 PC A03/MF A01 
DE91006627/GAR 
Mechanisms of selectivity loss 
DE91006627/GAR 
DE91006628/GAR 


Use of burnup credit for 
DE91006628/GAR 


DE91006630/GAR 


Interactions at glass-ceramic to —_ interfaces. 
DE91006630/GAR 128,826 PC A A03/MF A01 


DE91006632/GAR 


during tungsten CVD. 
128,897 PC A03/MF A01 


transportation and storage. 
129,444 PC A03/MF A01 


of the 
in the thiophene and furan oxidation by 
DES! 006632/GAR 128,980 


DE91006635/GAR 
Coalification ns oligomerization of mon- 
oa omer, Annual progr 4 report, October 1, ese bephomier 
Dee 1008 006635/GAR 128,325 PC A03/MF A01 


DE91006636/GAR 
Estimation of fracture toughness of cast stainless steels in 


LWR systems. 

DE91006636/GAR 129,494 PC A04/MF A01 
DE91006637/GAR 

Parameters influencing RAM transport package seal behav- 

ior. 

DE91006637/GAR 129,421 PC A03/MF A01 


Escherichia coli. 
PC A03/MF A01 
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DE91006638/GAR 


» Mechanical analyses of WIPP disposal rooms backfilled 
with either crushed salt or crushed salt-bentonite. 
DE91006638/GAR 128,538 PC A03/MF A01 

DE91006639/GAR 


Sapna cote ie yer Capacitor life performance. 
91 9/GAR 128,179 PC A03/MF A01 
DE91006641/GAR 


Comatioen Sateen arete ant emtak amets te ent 
of to ground water from low- 


128,539 PC A03/MF A01 





waste facilities. 

81006641 /GAR 
DE91006642/GAR 

—_— structure and charge density of zirconium dibor- 

DE91006642/GAR 127,874 PC A03/MF A01 
DE91006644/GAR 

Method for encapsula voltage power transformers. 

DE91006644/GAR —— 128, 180 PC PC A03/MF A01 
DE91006646/GAR 

Visual inspection system for evaluating the interior surface 


of valve stems on material container — 
DE91006646/GAR 129,445 PC A03/MF A01 


DE91006649/GAR 
a studies for an ECR-generated plasma stripper: 


DE91006649/GAR 129,746 PC A03/MF A01 
DE91006650/GAR 


poker a cost-effective site characterization. 
DE91 /GAR 128,648 PC A03/MF A01 
DE91006652/GAR 
Texture characterization of high By Cc) thick films. 
DE91006652/GAR 129,679 PC A03/MF A01 
OE aoe, 


excitations in di-nuclear system: 
Dd 91006653/GAR 


DE91006656/GAR 

Real optical- and shell-model potentials. 

DE91006656/GAR 129,748 PC A03/MF A01 
DE91006658/GAR 


Exhalation rate of radon by man. 
DE91006658/GAR 


DE91006660/GAR 
oe. rate measurements in solid fusion blankets with 


metallic lithium samples. 
DE91006660/GAR 129,384 PC A03/MF A01 


DE91006661/GAR 
First wall and Some performance and lifetime analysis for 


the US ITER 
129,385 PC A03/MF A01 


129) 747 PC A03/MF A01 


129,064 PC A03/MF A01 


DE91006661 joan. 
DE91006662/GAR 
Measurements of grain boundary properties in nanocrystal- 


line ceramics. 
DE91006662/GAR 128,791 PC A03/MF A01 
DE91006663/GAR 
Lithium batteries for pul: 
DE91006663/GAR 
DE91006668/GAR 


Rocky Flats torch Site Environmental Report for 1989. 
DE91006668/GAR 128,540 PC A06/MF A01 


DE91006669/GAR 


ise power. 
128,226 PC A03/MF A01 


DE91006691/GAR 
Realities of verifying the absence of highly enriched urani- 
um (HEU) in 928, centrifuge enri plants. 
DE91006691/GAR 129,407 PC A03/MF A01 

DE91006694/GAR 
Study of O/Ni(100) with LEED and AES from chemisorption 


to oxidation. 
DE91006694/GAR 128,881 PC A10/MF A02 
DE91006696/GAR 

Removal of cesium from uranium recovery wastes. 

DE91006696/GAR 128,544 Bc A03/MF A01 
DE91006701/GAR 

Measurements with a 35 psec gate time microchannel plate 

camera. 

DE91006701/GAR 129,640 PC A03/MF A01 


DE91006704/GAR 


Sterile neutrinos in the early 
DE91006704/GAR 


DE91006706/GAR 


Zonal statistics in GCM/GCM/Data rae yo 
DE91006706/GAR 127,611 A03/MF A01 
DE91006707/GAR 


Photoemission investigation of compound semiconductor 
clusters. 

DE91006707/GAR 127,829 PC A03/MF A01 
DE91006711/GAR 

Tt ical i tality of il bility in non . 

Fe-V substitutional alloys. 

DE91006711/GAR 129,681 PC A03/MF A01 
DE91006714/GAR 

Defect dependence of positron lifetimes in oxide supercon- 

DE91006714/GAR 129,682 PC A03/MF A01 
DE91006715/GAR 

Experience with non-fuel-bearing components in LWR fuel 


systems. 

DE91006715/GAR 129,488 PC A03/MF A01 
DE91006716/GAR 

eee ans SERED <t Cant SERED: RANE Se 


iter 

DE91006716/GAR 129,401 PC A03/MF A01 
DE91006718/GAR 

Exploration mission enhancements possible with power 

DE91006718/GAR 129,861 PC A03/MF A01 
DE91006721/GAR 

I d mission app fh to the space exploration initia- 


tive will ensure 
DE91006721/GAR 129,846 PC A03/MF A01 
DE91006724/ GAR 


‘Finding the Proceedings addendu: 
DE91006724/GAR 


DE91006725/GAR 


evaluation methods for the savings plan. 
91006725/GAR 128.378 PC A03/MF A01 


DE91006728/GAR 


universe. 
129,749 PC A03/MF A01 





128,077 eC A03/MF A01 


ion and generation of useful products from coal 
ion wastes. Final technical 
DE91006728/GAR 128,871 PC A04/MF A01 
DE91006729/GAR 
Unusual _— and final state effects in quantum chromo- 
= Progress report, July 15, 1990-December 20, 
1 





Technical Safety Apprai 
tional Laboratory. 
DE91006669/GAR 


DE91006675/GAR 
pay my flux motion in anisotropic type-ll superconductors 


low fields. 
Deon 006675/GAR 129,680 PC A03/MF A01 
DE91006682/GAR 


Studies of degenerate and nearly 
mixing of laser radiation in plasmas. 


1989-A 6, 1990. 
DE91 006682/ GAR 


DE91006683/GAR 


| of the Lar Li Na- 
128,541 PC A12/MF A02 





ite four wave 
inal report, June 7, 


129,638 PC A03/MF A01 


mn ont formation, and ~ 
development at a plasma sity maximum. Fi 
June 16, 1989-June 15, 1990. 

DE91006683/GAR 129,639 PC A03/MF A01 
DE91006684/GAR 

International Thermonuciear Experimental Men (ITER) 


neutral beam —- Summary report for FY 
DE91006684/GA 129,386 PC A07/MF A01 
DE91006685/GAR 


Real-time sewer effluent wena? yr 
DE91006685/GAR PC A03/MF A01 
DE91006686/GAR 


Analysis of Py ott ma-ray burst energy spectra. Final report, 
January 15, 1990-August 31, 1990. 
DE91006686/GAR 127,594 PC A03/MF A01 


DE91006689/GAR 


Standard Leak Calibration as a 
DE91006689/GAR 


DE91006690/GAR 
Method for prioritization of federal facilities regarding radon 


levels from statistical 
DE91006690/GAR 128,543 PC A03/MF A01 


linear 


° Be A0s/ MF A01 


DE91006729/GAR 129,750 PC A03/MF A01 
DE91006731/GAR 

Research and development of a helium-4 based solar neu- 

+ aacaataa Progress report, May 1, 1988-December 31, 

1 3 

DE91006731/GAR 129,751 PC A04/MF A01 
DE91006734/GAR 

Spectroscopic and catalytic investigation of active phase- 

— interactions. Progress report, January 1988-January 

bE91006734/GAR 128,908 PC A03/MF A01 
DE91006735/GAR 

Pubens tenes eae ates of ake, ete Sad 


Hee a report, tember 26, 1989-November 
DE91006735/GAR 127,875 PC AOS/MF A A01 
DE91006739/GAR 
Experimental investigation of the production of gluebalis 
and meson resonance states. Progress report No. 9A, Jan- 


16, 1990-January 15, 1991. 
DE91006739/GAR 129,752 PC A03/MF A01 
DE91006743/GAR 
of critical life stage assays: Teratogenic ef- 
effluent components on freshwater fish, gam- 


Development 
fects of SRS 
busia. Final report. 
DE91006743/GAR 


DE91006744/GAR 
Research on: A. Reclamation of borrow pits and denuded 
of mycorrhizae 


128,618 PC AQ5/MF A01 


of forest 
PC A03/MF A01 


yh ey report, 1975-1989. 
De91006744/GAR i 
DE91006746/GAR 
= Annual report on low-level radioactive waste manage- 
~~ Report to Congress in response to Public 
Law 99-24 


129,234 


DE91006790/GAR 


DE91006746/GAR 
DE91006747/GAR 
Optical assay for safeguards. Quarterly report, 


July —— 30, 1890. 
DE91006747/GAR 127,802 PC A04/MF A01 


DE91006748/GAR 
Cee en ee & ee ees 


eee ee tee Issue No. 1, Winter 1990. 
DE91006748/GAR 128,428 PC AQ3/MF A01 
DE91006750/GAR 


Janus Upgrade using brewster angle disk amplifier technol- 


'91006750/GAR 129,607 PC A03/MF A01 
DE91006752/GAR 


129,446 PC A0S/MF A02 


Tipe ea 
Plant 


Core analyses for selected 
mite at the Waste Isolation Pilot site. 
129,256 PC A14/MF A02 


DE91006752/GAR 
DE91006754/GAR 


silicon solar cells. Final 


91006754/GAR 128,199 PC Ade /Mie AD4 


DE91006755/GAR 


DE91006755/GAR 
DE91006756/GAR 
Technical Safety Appraisal of the Brookhaven National Lab- 


DE91006756/GAR 129,422 PC A08/MF A01 
DE91006757/GAR 

Strategic —— quarterly report, (July 1, 1990- 

Beat 006757/GAR 127,475 PC A03/MF A01 
DE91006760/GAR 

Volume 14, Number 2. 

DE91006760/GAR 127,476 PC AO7/MF A01 
DE91006764/GAR 

National Institute for Petroleum and Energy Research 

monthly report for December 1990. 

DE91 GAR 129,319 PC A04/MF A01 
DE91006765/GAR 

ee complexes in hydrogenated amorphous sili- 

DE91006765/GAR 129,683 PC A0Q3/MF A01 
DE91006767/GAR 

Surfactant screening of 

DE91006767/GAR 
DE91006768/GAR 

What are the likely roles of fossil fuels in the next 15, 50, 

and 100 years, with or without active controls on green- 

DES1006768/GAR 

DE91006768/GAR 128,429 PC A03/MF A01 
DE91006770/GAR 

ee cell crisis: An early stage of evolving myeloid 


6910067707 7OAR 


129,065 PC A03/MF A01 
DE91006771/GAR 


Considerations relating to pulsed-beam modification of ma- 
DE91006771/GAR 128,864 PC A03/MF A01 


DE91006772/GAR 
i performance of the three bean salad control al- 


on the ACRR. 
:91006772/GAR 129,460 PC A03/MF A01 

DE91006773/GAR 

Superconducting demodulators, differential voltmeters, and 

transducers. 

DE91006773/GAR 128,181 PC A03/MF A01 
DE91006774/GAR 

poy pe neg of T(sub 0) temperatures of supersaturated 

DE91006774/GAR 128,882 PC A03/MF A01 
DE91006775/GAR 


128,545 PC A03/MF A01 


128,649 PC A03/MF A01 


Mechanical behavior of foams. 
DE91006775/GAR 128,895 PC A03/MF A01 
DE91006778/GAR 
DE91006778/ 129,608 PC A03/MF A01 
DE91006779/GAR 
Identification of surface contaminants using infrared micro- 
'91006779/GAR 127,876 PC A03/MF A01 
DE91006781/GAR 
— of InAsSb/inSb SLS and InSb photodiodes by 
§£91006781/GAR 128,172 PC A03/MF A01 
DE91006786/GAR 


Evaluation of the NDP system. Final report, October 1990. 
DE91006786/GAR 128,153 PC A06/MF A01 


DE91006790/GAR 


DEDT008700/G4R 
June 1, 1991 


129,208 PC A03/MF A01 
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DE91006791/GAR 
CHARADE: A characteristic code for calculating rate-de- 


shock-wave ri se. 
:91006791/GAR 129,551 PC A07/MF A01 
DE91006793/GAR 
controlied MHD power consolidation and pulse 
= ition — Final technical progress report, October 
DE91006793/GAR 128,364 PC A04/MF A01 
DE91006795/GAR 
Theoretical studies in elementary particle physics. Annual 
technical bo, 2 ess report, (June 1, 1990-November 1990). 
DE91006795/GAR 129,753 PC A03/MF A01 
DE91006797/GAR 
—_ ¥ in sone mg thin films. 
ape Frnust 1990-December 1990). 
Beever 7/GAR 128,883 PC A03/MF A01 
DE91006796/GAR 





issions from heavy = vehicles. 


Exhaust emissions 
DE91006798/GAR 128,430 PC A04/MF A01 
DE91006799/GAR 


Alternative fuels for heavy duty engines: Status of fleet 


DE91006799/GAR 127,976 PC A04/MF A01 
DE91006800/GAR 
Measurements of metabolically active inorganic phosphate 


lor 1988. 
127, 575 PC A03/MF A01 
DE91006801/GAR 


Coal distribution, January-September 1990. 
DE91006801/GAR 128,326 PC A07/MF A01 


DE91006803/GAR 
Research in particle 
— report No. 9B, 
5E91006803/GAR 

DE91006804/GAR 
eee and QED backgrounds at future linear col- 


DE91006804/GAR 129,755 PC A06/MF A01 
DE91006805/GAR 

ss the oe go omg Bae 4 Foreign trip report, Decem- 

DES 100880S/GAR 9°. 28,431 PC A06/MF A01 
DE91006806/GAR 


beyond the standard model. 
ge Poe 16, 1990-January 15, 


129,754 PC A03/MF A01 


Asbestos aes. * Gass trip report, August 25, 
198! ember 10, 198 
DE91 /GAR 128,432 PC A03/MF A01 


DE91006807/GAR 
pe arm of indhan oxide for the use as a counter- 


DE91006807/GAR 128, 792 PC A03/MF A01 
DE91006808/GAR 
Si of the optical band gap of lithium tungsten trioxide 


thin films. 
129,684 PC A03/MF A01 





DE91006808/GAR 
DE91006809/GAR 
Summary status on the seismic evaluations of Hanford Site 


radioactive waste storage tanks. 
DE91006809/GAR 129,447 PC A03/MF A01 


DE91006810/GAR 
Electroweak symmetry breaking: Top quard condensates. 
DE91006810/GAR 129,756 PC A03/MF A01 
ype 1/GAR 


charm from Fermilab experiment E-687. 


results on 
Be81000811/ GAR 129,757 PC A03/MF A01 
ns yp be 


ic resonance studies of photo-induced electron 
oealer reactions. Progress report, June 1, 1990-December 


31, 1990. 

DE91006813/GAR 127,830 PC A03/MF A01 
DE91006814/GAR 

Theoretical studies on the electronic structure and proper- 

ties of complex ceramic crystals and ’ ameres Annual 


ry 
oa <r} as 1990-June 30, 199 
10068 14/G, 127,877 ec A03/MF A01 
cnidaumien 


Kinetic on el y fossil fuel combustion 
reactions over wide temperature rai ae Progress report, 
December 1, 1989-November 30, 19: 

DE91006815/GAR 128,327 PC A03/MF A01 


DE91006820/GAR 
Electromagnetic studies of nuclear structure and reactioris. 


DES 1006820/GAR 129,758 PC A06/MF A01 
DE91006821/GAR 

Simplified, improved method for making amplifier equivalent 

noise ae measurements using a new generation digitiz- 

Des1006821/GAR 129,759 PC A03/MF A01 
DE91006822/GAR 


ign chart for long vacuum pipes and shells. 
DES 006822/GAR 129,760 PC A03/MF A01 


DE91006825/GAR 
Moisture absorption and bakeout characteristics of rigid- 
flexible multilayer printed wiring boards. 
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DE91006825/GAR 
DE91006828/GAR 
Petroleum prices and profits in the 90 days following the in- 


vasion 
128,380 PC A05/MF A01 


128,159 PC A03/MF A01 


of Kuwait. 
DE91006828/GAR 
DE91006829/GAR 
Special filter — of Hanford process effluent gases. 
DE91006829/GAR 128,546 PC A03/MF A01 
DE91006830/GAR 
— Radon Assessment and Mitigation Program. Progress 


, June 1989-May 1990. 
D 91006830/GAR 128,547 PC A06/MF A01 
DE91006831/GAR 


NALDA 3 Recommendations for an advanced instruc- 


tional 
beo1006831/GAR 129,172 PC A11/MF A02 
DE91006834/GAR 
Charge separation in photoredox reactions. Technical 
progress be ar} May 1, 1987-July 1, 1990. 
DE91006834/GAR 128,955 PC A04/MF A01 
DE91006836/GAR 
Partial-wave analyses of hadron scattering below 2 GeV. 
Progress report, May 1990-April 30, 1991. 
DE91006836/GAR 129,761 PC A03/MF A01 
DE91006837/GAR 
WSSRAP chemical plant geotechnical investigations: Ap- 
pendix A, Phase 1, Borehole, piezometer and test pit logs. 
DE91006837/GAR 129,257 PC A18/MF A03 
DE91006838/GAR 
WSSRAP chemical pla ical investigations: Ap- 
— B, Phase 2, Fowl piezometer and test pit logs. 
£91006838/GAR 129,320 PC A22/MF A03 
DE91006839/GAR 
Weldon Spring Site Remedial Action te og chemical plant 
So ae investigations. C-1, Coordinates of 
pendix C-2, Groundeeter level monitoring 
a “opus 1989- -August 1990); ndix D, Laboratory 
soil test data sheets; Appendix D-1, Summary of permeabil- 


ity test result corrections. 
DE91006839/GAR 129,258 PC A16/MF A02 
DE91006841/GAR 
Studies of autoionizing states relevant to dielectronic re- 
combination. a report, July 1, 1988-June 30, 1991. 
DE91006841/G. 129,762 PC A03/MF A01 
DE91006842/GAR 
identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous 
fuels: Kinetic pathways to soot formation. Progress report, 


July 1, 1988-June 30, 1991. 
DE91006842/GAR 128,328 PC A03/MF A01 





DE91006843/GAR 
Measurement of observables in the pion-nucieon system 
and tee of charge symmetry in (sup ae and (sup 
3)He. Pr vy hn ala 15 May 1988-1 December 1990. 
DE91 43/6 129,763 PC A03/MF A01 
DE91006844/GAR 
Theoretical investigation of electron-positive rey inter- 
actions. Progress report, July 1, 1987-March 1, 
DE91006844/GAR 129,764 PC "A03/MF A01 
DE91006845/GAR 


Research in os vier (theory). Progress report, 


May 15, 1990-Dece 

DE91006845/GAR 129,765 PC A03/MF A01 
DE91006846/GAR 

Separation of DNA by pulsed field one”, electrophoresis. 

Progress report, June 1, 1990-October 15, 1990. 

DE91006846/GAR 128,981 PC A03/MF A01 
DE91006848/GAR 

Development of a ial coal combustor for industrial appli- 

cations. store ‘. inal report. 

DE91006848/G, 129,321 PC A07/MF A01 
eaeneaseneranh 

— energy physics and cosmology. Technical progress 

June 1, 1984-May 31, 1985. 

D '91006853/GAR 129,766 PC A03/MF A01 

DE91006854/GAR 


High energy physics and cosmology. Progress report, (June 


‘gy 
1, 1987-May 31, 1988). 
DE91006854/GAR 127,595 PC A03/MF A01 
DE91006855/GAR 
High energy physics and cosmology. (Annual technical 
progress report), June 1, 1988-May 31, 1989. 
DE91006855/GAR 127,596 PC A03/MF A01 
DE91006856/GAR 
High energy physics and cos' ~~ _ oe technical 
progress Maye oh ad 1, 1990-May 31, 1991 
DE91006856/G. 127,597 PC A03/MF A01 
Pet ecrnandma 
Quasi-optical electron cyclotron maser for fusion reactor 
heating. (Progress report, July 1986-July 1987). 
DE91006857/GAR 129,609 PC A03/MF A01 
DE91006864/GAR 
Turbulent transport of heat within a longitudinal vortex/ 
boundary layer interaction. Progress report as of May 6, 


1988. 
DE91006864/GAR 129,584 PC A03/MF A01 


DE91006865/GAR 


Turbulent transport of heat within a longitudinal vortex/ 
boundary layer interaction. (Progress report, 1989). 


DE91006865/GAR 
DE91006866/GAR 


Isotopic studies of rare = in terrestrial samples and in 
natural nucleosynthesis. Progress report. 
DE91006866/GAR 129,259 PC A03/MF A01 


DE91006867/GAR 


Isotopic studies of rare in terrestrial samples and in 
Pr ogre: 


natural nucleosynthesis. report. 
DE91006867/GAR 129,260 PC A03/MF A01 


DE91006868/GAR 


topic studies of rare Fanos in terrestrial samples and 
natural ys Progress repori. 
DE91006868/G. 129,261 PC A03/MF A01 


sdaiadiiiabdions 
Characterization of embryo-specific genes. Progress report 
ot ‘— year research activity, April 1, 1988-March 31, 
DE91006869/GAR 128,982 PC A03/MF A01 
DE91006870/GAR 
Characterization of embryo-specific genes. Progress report, 


April 1, 1987-March 31, 1988. 
DE91006870/GAR 128,983 PC A03/MF A01 
DE91006871/GAR 


Analysis of proteins essential for Agrobacterium mediated 
DNA transfer to i cells. (Progress report). 
DE91006871/ 128,956 PC A03/MF A01 


DE91006876/GAR 


129,585 PC A03/MF A01 


py ay @ program to analyze heat and particle transport 
retheg beta ¢ i. Annual technical progress report, 


y 1989-April 1 
beS1008876/ GAR 


DE91006877/GAR 


Code bpm incorporating ata rege safety and 
economic aspects of fusion reactors. Status report. 
DE91006877/GAR 129,387 PC A03/MF A01 


DE91006878/GAR 


Code development ir 

economic aspects of fusion reactors. ‘Status n report. 

DE91006878/GAR 129,388 PC A04/MF A01 
DE91006884/GAR 

LLNL explosives handbook: Properties of chemical explo- 

sives and explosive simulants. Change 2. 

DE91006884/GAR 129,546 PC A23/MF A03 


DE91006890/GAR 
Dosimetry model for bronchial and extrathoracic tissues of 


the respiratory tract. 
129,066 PC A03/MF A01 


129,641 PC A03/MF A01 





I, safety, and 


DE91006890/GAR 
yoy ee /GAR 


P and DOELAP dosimetry accreditation program: 
DED1006801/GAR 129,067 PC A03/MF A01 


gio el 


Defici tion pi ion record systems. 
DES 1006602/GaR 129,448 A03/MF A01 


DE91006894/GAR 


Identification of flow and volume in multi 
systems using a single gas tracer technique 
DE91006894/GAR 127,740 PC A03/MF A01 


DE91006896/GAR 


Winter fuels r , week ending January 18, 1 
DE91006896/GAR 128,329 PC A04/MF A01 


DE91006900/GAR 


ema, collisional excitation of K- and B-like ions. 
ess report, (September 1, 1989-June 30, 1990). 
Des 10060007 GAR 129,767 PC A03/MF A01 


DE91006903/GAR 


Determination of Mn(sup 56) in reactor effluent wat 
DE91006903/GAR 129,461 PC ‘A03/ MF A01 


DE91006904/GAR 
= the Lanchestrian linear-logarithmic model of at- 


DE91006904/GAR 129,205 PC A08/MF A01 
DE91006905/GAR 


Electric power monthly, January 1991. 
DE91006905/GAR 128,381 PC A09/MF A02 


DE91006906/GAR 


Chlorofluorocarbon leak ——sS —— 
DE91006906/GAR 


DE91006908/GAR 


pi hag Pop ae research and plasma eae. Report of 
pr 8 November 1989-1 November 1990. 
DE 1006908/GAI R 129,642 PC A03/MF A01 


DE91006909/GAR 
Methods for luation and 


tors. 
DE91006909/GAR 


DE91006910/GAR 


: Current status -— future prospects. 
iAR 129,768 PC A03/MF A01 








98 BG A03/MF A01 





pari of display indica- 
129,462 PC A03/MF A01 


Supersymme' 

DE91006910/ 
DE91006914/GAR 

Radon suppression in stora: 

Department of Energy Fi 


Fernald, Ohio. 
DE91006914/GAR 


silos at the United States 
Material Production Center, 


128,548 PC A03/MF A01 
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DE91006919/GAR 
Design and cost estimate of an 800 MVA ‘conducti 
raat supen ing 
:91006919/GAR 128,175 PC A03/MF A01 
DE91006922/GAR 
Aerodynamic focusing of particles and heavy molecules. 
Final report. 
DE91006922/GAR 129,769 PC A03/MF A01 
DE91006925/GAR 
Coal utilization in India. Foreign trip report, November 29, 
1990-December 31, 1990. , 
DE91006925/GAR 128,433 PC A03/MF A01 
DE91006926/GAR 
of convective heat transfer with 
combustion) engines. Technical 


127,977 PC A03/MF A01 


Multidimensional 
application to IC (int 
report. 
1006926/GAR 
DE91006927/GAR 
Multidimensional modeli 
oe to IC 
91006927/GAR 
yr nme 


aA ver ae heat transfer with 
. ical progress report. 
127,934 PC A03/MF A01 


RCRA ition progress during CY 1985. 
DE91 006828/GAR 128, o49" PC PC A03/MF A01 
DE91006930/GAR 


ae review of — gas Loco ama as a result of 
of sodium nitrate 
Deo1008 /GAR 129,449 “PC A03/MF A01 
DE91006931/GAR 


a point focus solar concentrator. Task 2(b) topical 


element evaluation. 
D 91006931/GAR 128, 398 PC A03/MF A01 
DE91006957/GAR 
High beta and second stability region transport and stability 
: is. Technical progress report, (October 1989-May 
DE91006957/GAR 129,643 PC A03/MF A01 
DE91006958/GAR 


In of low emittance electron by wy 
DES 006958/GAR A03/MF A01 
DE91006962/GAR 


ee ee ene eee ee ee 


collection. 
DE91006962/GAR 129,771 PC A03/MF A01 
DE91006963/GAR 


Electric power annual 1989. 
DE91006963/GAR 


DE91006965/GAR 
Surface preparation effects on GTA weld penetration in 


JBK-75 stainless steel 
128,849 PC A04/MF A01 


128,241 PC A07/MF A01 


DE91006965/GAR 
DE91006969/GAR 


UNIX device driver for a Translink I! Transputer board. 
DE91006969/GAR 128,948 PC A03/MF A01 


DE91006971/GAR 


Neutron-induced changes in a of 


copper alloys. 
DE91006971/GAR 28,865 PC A03/MF A01 
DE91006973/GAR 


Meet the best: Award-winning technologies from Pacific 


Northwest Laboratory 

DE91006973/GAR 127,477 PC A03/MF A01 
DE91006976/GAR 

ABWR te” Verification ree tae Annual progress report, 


October 1, 1989-September 3 
DE91006976/GAR 129,463 PC A03/MF A01 


DE91006980/GAR 
——— at the XIV Nuclear Physics yee Foreign 


6, 1991-January 13, 1 
Deo 1b08860/GAX 129,772 9G AOS/MF A01 
DE91006981/GAR 


Structure, adhesion, and stability of metal/oxide and oxide/ 
oxide interfaces. Technical progress report, August 1, 1990- 


Jul 
DE01006081 /GAR 128,793 PC A03/MF A01 
DE91006982/GAR 
Pee systems for i INnting group consensus opinion 
in complex, Seem oaeenon. 
De91006982/GAR 128,117 PC A03/MF A01 
DE91007011/GAR 


Winter fuels — week ending a 25, 199 
DE91007011/ 28,330 PC Ao4/MF A01 


DE91007054/GAR 
Combustion synthesis of nonoxide ceramic and composite 
‘eforms for liquid-metal infiltration. 
E91007054/GAR 128,794 PC A18/MF A03 
DE91007058/GAR 
Environmental audit of the Maywood Site: Formerly Utilized 
Sites Remedial Action Program, Maywood Interim Storage 


Site vicinity pr 

DE91007058/GAR 128,650 PC A11/MF A02 
DE91007059/GAR 

Techni-rho production at SSC and LHC. 

DE91007059/GAR 129,773 PC A03/MF A01 
DE91007060/GAR 


Fermilab experiment E-687: Recent results on charm. 
DE91007060/GAR 129,774 PC A03/MF A01 


en enor 


De91007 1/ /GAR 


DE91007063/GAR 


5287, 775 SBC A03/MF A01 


Picking columns at run time. 
DE91007063/GAR 


DE91007064/GAR 


128,078 PC A03/MF A01 


of Al-Li-Cu-Zr alloy 2090 in aque- 
mixed COsieup Zins)! Cleup 


128,842 PC A03/MF A01 


Stress corrosion 
ous Cl(sup (minus)) 


beat 007064/GAR 
DE91007070/GAR 


batteries for = 


Advanced lead-acid applications. 
DE91007070/GAR 28,227 PC A03/MF A01 
DE91007076/GAR 


pi poe toe y sy + Aus dial apenas 
functions for Ada. 


Beg1007076/GAR 128,949 PC A03/MF A01 
DE91007077/GAR 


R. Department investigation radiation in- 

gent Cisse 2, Noo 2, No. 39 and addendum. 

DE91007077/GAR 129,068 PC A02/MF A01 
DE91007078/GAR 


91007078/GAR 129,033 PC A02/MF A01 


DE91007079/GAR 
Department investigation, radiation 


ae ee 
1, No. 425. 
DES 0O7Ore GAR 129,423 PC A0Q1/MF A01 
DE91007080/GAR 
Radiological Science Department investigation radiation in- 
caves Cees 1, No. 425 (HW-36034) and No. 494-C (HW- 
38427). Addendum. 
DE91007080/GAR 129,069 PC A01/MF A01 
DE91007081/GAR 
Radiological Sciences Department investigation, radiation 
incident Class |, No. 494-C. 
DE91007081/GAR 129,424 PC A02/MF A01 
DE91007082/GAR 
Radiological sciences ——— investigation: Radiation 


incident class |, 

DE91007082/GAR- 129,070 PC A01/MF A01 
DE91007087/GAR 

Decay constants and wave functions of heavy-light pseu- 


doscalars. 

DE91007087/GAR 129,776 PC A03/MF A01 
DE91007088/GAR 

Surface tension in QCD. 

DE91007088/GAR 
DE91007089/GAR 

Remarks on a polarized RHIC. 

DE91007089/GAR 
DE91007090/GAR 


Overview of the RHIC project 
DE91007090/GAR 


DE91007114/GAR 


129,777 PC A03/MF A01 


129,778 PC A03/MF A01 


129,779 PC A03/MF A01 


Deconvolution using a network. 
DE91007114/GAR 128,950 
DE91007116/GAR 

X-ray gauge monitoring of LLNL replica carbon production 


Best 007116/GAR 129,780 PC A03/MF A01 
DE91007118/GAR 


PC A03/MF A01 


ign of a scalable, fixed-time computer 
DE91007118/GAR 128,040 yy AOS/MF A01 
DE91007119/GAR 


Ti : 
peat oor: 19/GAR 18459 PC PC A99/MF E06 
DE91007125/GAR 
Introduction to biological dosimetry. Revision 1. 
DE91007125/GAR 129,085 PC A03/MF A01 
DE91007126/GAR 
Radon transform computer. Final report. 
DE91007126/GAR 128,041 PC A03/MF A01 
DE91007129/GAR 


Somatic cell genotoxicity at the glycophorin A locus in 


humans. 
DE91007129/GAR 129,086 PC A03/MF A01 
a 


term estimation. 


DeST00/130/GAR 128,550 PC A03/MF A01 
DE91007131/GAR 


SS 8 ee 


£91007131/GAR 128,551 PC A03/MF A01 
DE91007132/GAR 
Solar variations and their influence on trends in upper strat- 


— ozone and temperature. 
91007132/GAR 127,598 PC A03/MF A01 
DE91007133/GAR 


Financial statistics of selected investor-owned electric utili- 
1989. 


ties, 

DE91007133/GAR 128,242 PC A99/MF A04 
DE91007136/GAR 

DOE’s Computer Incident Advisory Capability (CIAC). 


DE91007208/GAR 


DE91007136/GAR 
DE91007139/GAR 


128,118 PC AQ3/MF A01 


DE91007139/GAR 
DE91007141/GAR 


Instruction manual for installation, operation, and mainte- 
nance of the Q-250 LLNL filter-life tester. Final report. 
DE91007141/GAR 128,689 PC A04/MF A01 


DE91007143/GAR 

o— Al(sub x)Ga(sub 1-x) as Pad enn ar devices 

Deaton tear 128,200 OPIDEZ00 PC AOS ye A0i 
DE91007144/GAR 

Formal system specifications: A case study of three diverse 

'91007144/GAR 129,464 PC A03/MF A01 

DE91007145/GAR 

CELEFUNT: A portable test package for complex elementa- 

Beat 007145/GAR 128,915 PC A03/MF A01 
DE91007147/GAR 

Real-time 

research activities. 

DE91007147/GAR 
DE91007151/GAR 

Review of WIPP repository clays and their relationship to 

clays of —— strata. 

DE91007151/GAR 129,262 PC A04/MF A01 
DE91007154/GAR 

Subsurface and volume scattering from smooth surfaces. 

DE91007154/GAR 129,658 PC A03/MF A01 
DE91007155/GAR 

Electromagnetic penetration through narrow slots in con- 

ducting surf: and pling to struct on the shadow 
129,781 PC A14/MF A02 


128,119 PC AQ3/MF A01 


i Processing hardware designs 
Final report. 
128,042 PC A03/MF A01 





side. 
DE91007155/GAR 
DE91007156/GAR 


besioriss/Gan 


DE91007160/GAR 


plan for mixed wastes. 
108,582 PC A10/MF A02 


of the Hanford Site. 
129,286 PC A03/MF A01 


Ground water 
DE91007160/ 
DE91007162/GAR 

— of a numerical computer code and circuit ele- 
models for simulation of firing systems. Final report, 
Reet 15 1988-April 15, 1990 

91007162/GAR 128,160 PC A10/MF A02 
DE91007164/GAR 

Predicted Bremsstrahlung generation by energetic electron 

DE91007164/GAR 129,782 PC A04/MF A01 
DE91007168/GAR 

Decontamination and decommissioning of a fuel reprocess- 

Dee 100/ 168/GAR 129,450 PC A03/MF A01 

DE91007177/GAR 
soil. Foreign trip report, December 9, 1990- 


December 15, 1990. 
DE91007177/GAR 128,651 PC A03/MF A01 
DE91007179/GAR 
Sey function package in Ada and 


an accurate test 
DE91007179/GAR 128,916 PC A03/MF A01 

DE91007181/GAR 
Theory of bulk and interface constant phase elements in 
DESTOOTISI/GAR te: 127,878 PC A03/MF A01 

DE91007188/GAR 


Energy sciences supercomputing 1990. 
DE91007188/GAR 129,783 PC AQ4/MF A01 


DE91007189/GAR 
Effects of irradiation on crack-arrest toughness of two high- 


'91007189/GAR 129,495 PC AQ4/MF A01 

DE91007191/GAR 

Charge and spin fluctuations in the density functional 

theory. 

DE91007191/GAR 129,685 PC A03/MF A01 
DE91007200/GAR 

Radiation-induced changes in electrical conductivity of a 

pan A ely . 

DE91007200/GAI 7 129,389 PC A03/MF A01 


DE91007201/GAR 
tistics report, 1991. 
12ea37 PC hoa ME Ao1 
high purity nickel irradiated 
129,390 PC A03/MF AO1 


International 
DE91007201/GAR 
DE91007202/GAR . 
ote and microstructure of 
in EBR-II. 


with fast neutrons 
DE91007202/GAR 
DE91007203/GAR 
Dep1007208/GAR —— "129,489 PC A03/MF A01 
DE91007208/GAR 
Design and construction innovations of the Defense Waste 
Processing Facility. 


June 1, 1991 OR-27 
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DE91007208/GAR 
DE91007210/GAR 

a study of acoustic emission monitoring of nl 

ee reservoir fill stems at the Savannah R 

5E81007210/GAR 128,756 PC A03/MF A01 
DE91007237/GAR 


129,451 PC A03/MF A01 


the RELAP5/MOD2.5 ne model of an 


SRS reactor to the 1989 L-Reactor 

DE91007237/GAR 129,465 PC A03/MF A01 
DE91007239/GAR 

Air ingestion into the external rr of a Savannah River 

Site reactor a postulated LOCA. 

DE91007239/G. 129,466 PC A03/MF A01 
DE91007243/GAR 


Corrosion studies in molten calcium chloride with chlorine. 
DE91007243/GAR 129,490 PC A03/MF A01 


DE91007246/GAR 
i of condensed matter fusion. Annual progress 
15, 1990-December 1990. 
91007246/GAR 129,784 PC A03/MF A01 
DE91007248/GAR 
a indwater from the F- and H-Area 
seepage basins the distribution of fish in Four Mile 


DE91007248/GAR 128,553 PC A03/MF A01 
DE91007249/GAR 


Improved resonance reaction rate calculation for lattice 


Beer007246/GAR 129,785 PC AOS/MF A01 
DE91007250/GAR 
b-- 3-4 behavior of tungsten/niobium composites at 1300- 


1600 K. 
DE91007250/GAR 128,827 PC A03/MF A01 
DE91007253/GAR 
Nuclear Weapons Complex reconfiguration study. 
DE91007253/GAR 129,408 PC A09/MF A01 
DE91007254/GAR 
diffraction of magnetic ultrathin films: Fe/ 


Cu(001). 
DE91007254/GAR 127,879 PC A03/MF A01 


DE91007256/GAR 
Strain minimization in SSC net winding. 
DE91007256/GAR 129,986 PC A03/MF A01 


DE91007257/GAR 


itabase design tool for SYBASE. 


Table of tables: A 
DE91007257/GAR 128,079 PC A04/MF A01 
DE91007258/GAR 

ee Seeee Caen See aan eee 


BES1007256/ "59,787 

be31007258/GAR 1, 787 "PC A03/MF A01 
DE91007260/GAR 

Effects of relativity of RTEX in collisions of U(sup q+ ) with 


E31007260/GAR 129,788 PC A03/MF A01 
DE91007262/GAR 


Intense microwave generation using free-electron lasers. 
DE91007262/GAR 129,610 PC A03/MF A01 
DE91007263/GAR 
Model experiment to search for emittance gain of recirculat- 
91007263/GAR 129,789 PC A03/MF A01 
DE91007272/GAR 
Thin film amorphous electrolytes: The Li20-SiO02-P205 
DE91007272/GAR 128,795 PC A03/MF A01 
DE91007276/GAR 


Building Thermal Envelope Systems and Materials ag 
progress report for DOE” Ofice of euldings Energy Re- 


search. mame BS progress report, December 1 
DE91007276/ 127,759 PC A A03/MF A01 
DE91007278/GAR 


In situ TEM studies of the growth of strained Si(1-x)Gex by 

DE91007278/GAI 128,872 PC A03/MF A01 
DE91007284/GAR 

oy Plant site environmental report for calendar year 


1989. 

DE91007284/GAR 128,652 PC A08/MF A01 
DE91007294/GAR 

THIEF, Version 1.0: An interactive simulation of nuclear ma- 

terials safeguards and ity. 

DE91007294/GAR 129,491 PC A03/MF A01 
DE91007295/GAR 


Valiant littie terminal: A VLT user’s manual. R 
DE91007295/GAR 128,043 


DE91007296/GAR 
on en ll: A program of internal target physics 


using the Mark Ii oe a i 
DE91007296/GAR A87/ MF A01 
DE91007303/GAR 


Electronics Research Laboratory, Plasma Theory and Simu- 

lation ory aa progress report, January 1, 1989-De- 

OE0,007903/ GAR 129,644 PC A03/MF A01 
DE91007304/GAR 

Numerical error in electron orbits with large omega (sub 

ce)(Delta)t. 


OR-28 


PC A06/} A06/MF A01 
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DE91007304/GAR 
DE91007305/GAR 


Ti ‘tube simulation: The IBC code. 
DE91007305/GAR 128,168 PC A03/MF A01 


DE91007306/GAR 
ee ot eee Caen Se 


91007306/GAR 129,646 PC A04/MF A01 
DE91007313/GAR 
= Fo 4 gare support ee and ating param- 
membranes. 


5910073 13/GAR 127,880 PC A03/MF A01 
DE91007317/GAR 


ee se en eee es aot geen ot 


euperconducting meters, inal report. 
Desto0 317 TIGAR 28,796 PC A03/MF A01 
DE91007320/GAR 


Study of effects of small 


re 
DE91007320/GAR 
DE91007325/GAR 
aap study of yj 7 sie pg a re- 
aT awd report, March 1, 1990-December 1, 1990. 
DE91007325/GAR 129,791 PC A03/MF A01 
DE91007330/GAR 


Simulation of a standing-wave 
DE91007330/GAR 


DE91007331/GAR 


Envelope model of a heavy-ion recirculator. 
DE91007331/GAR 129,792 PC A03/MF A01 


DE91007332/GAR 
Vacuum requirements for heavy ion recirculating induction 
DE91007332/GAR 129,793 PC A03/MF A01 
— 


129,645 PC A03/MF A01 


perturbations on chaotic systems. 
1990-December 1990. 
129,647 PC A03/MF A01 


free-electron laser. 
129,611 PC A03/MF A01 


graphics mathematical research. 
Pr a gol lt 1900-May 31, 1991. 
DE91007333/GAR 128,917 PC A03/MF A01 
py pes 


eet mere, ee oe tan. 
magnet multipole moments. Progress 


pri 1, 1989 August 1990 1990 
ane b07834/GAR 129,794 PC A03/MF A01 
ows 


lV Thomson scattering from — “yy hay 
DE91007347/GAR 


DE91007349/GAR 


aS KrF lasers for inertial confinement fusion. 
DE91007349/GAR 129,391 PC A03/MF A01 
ye rranptrage 


lor studying the (pi(sup (minus)),K(sup 0)) reac- 
tion at TPILAG, 
DE91007354/GAR 129,795 PC A03/MF A01 
DE91007362/GAR 
i other high energy physics research. 
a 1, 1990-March 31, 1 
Al 129,796 PC A03/MF A01 


ag tes 


PC A03/MF A01 


DED IOOTSCOT GAR Bogan 129,797 PC A03/MF A01 
DE91007377/GAR 


of the in-situ vitrification process. 
DE91007377/GAR 128,554 “PC A03/MF A01 
DE91007403/GAR 


Desioons0aGAR 


DE91007404/GAR 


Expression of interest in a Fixed pee a Beauty Facil- 
ity (SFT) pt mom an a ory 

DE91007404/GAR 129,799 PC A0S/MF A01 
DE91007411/GAR 


subsystem. Progress report. 
129,798 PC A03/MF A01 


peaks due to interstitials in bcc 
128,884 


Internal friction alloys. 
DE91007411/GAR PC A03/MF A01 
DE91007414/GAR 


Basic optics of the SLC Final Focus System. 
DE91007414/GAR 129,800 


DE91007415/GAR 


PC A03/MF A01 


experimental studies of the t(anti t) threshold 
250-500 GeV e(sup + bey (minus)) collider. 
p 1007 5/GAR 801 PC A03/MF A01 
DE91007416/GAR 
Amplitude analysis of the K(anti K) system in J/psi radiative 
DE91007416/GAR 129,802 PC A03/MF A01 
DE91007417/GAR 


Des orat7/GAR 


DE91007418/GAR 


Vertex detector technology for the SSC. 
DE91007418/GAR 129,804 PC A03/MF A01 


DE91007419/GAR 
—— 
PC A03/MF A01 


"129.009 PC A03/MF A01 


HOM losses at the Interaction Region of the 
DE91007419/GAR 129,805 


DE91007420/GAR 
B-F: storage ring design. 
DE91007420/GAR 
DE91007422/GAR 


129,806 PC A03/MF A01 


129,807 PC A03/MF A01 


Research at SLAC 

DE91007422/GAR 
DE91007423/GAR 

Invariant tori of the Poincare return map as solutions of 

functi difference i 

DE91007423/GAR 129,808 PC A03/MF A01 
DE91007424/GAR 


Computation of invariant tori in 2 (1/2) oo a freedom. 
DE91007424/GAR 129, PC A03/MF A01 


DE91007473/GAR 
Free energy simulation o' boundary segregation and 
bree ye in NODA + x 
DE91007473/GAR 128,885 PC A03/MF A01 
DE91703725/GAR 
Modelos matematicos duros y biandos para la simulacion 
de sistemas analiticos. (Hard and soft es 
cal models simulation in some analytical chemical 
Sten aan 127,803 PC A09/MF A01 
DE91726885/GAR 
we of parameter estimation problem in marine seis- 
Dr01726885/GAR 129,518 PC A19/MF A03 
DE91734552/GAR 
Application des methodes stochastiques: dimensionnement 
et < rageiation. Rapport detaille (1987-1989). (Application of 
renart (1887-1900) dimensioning and regulation. Detailed 
DES 1794552/GAR 
DE91741570/GAR 
OA pn pale af et wanes til a ¢ af 
projet | perenes mand ad presentation a No or uk utili- 
ition of biomass using Danish equipment and 


tecnology. Ora pr 
DE91741588/GAR 

= af naturgasnetvaerk. (Dimensioning of natu- 

DE91741588/GAR 128,332 PC A08/MF A01 
DE91741589/GAR 

e tie for LOCUS. (Operation optimization for 

DE91741589/GAR 128,365 PC A07/MF A01 
DE91741612/GAR 


128,399 PC A11/MF A02 


128,382 PC A04/MF A01 


Low-grade fuels. Volu 

DE91741612/GAR 
DE91741648/GAR 

Sobre la aplicacion de la teoria de Onsa: 

lientes’ irradiados con rayos 

Onsager 

served in ‘warm | 


128,333 PC A20/MF A03 


a ‘liquidos ca- 
ma. (Application of the 


irradiated by ( ) ' 
* irradi (gamma) rays). 
DE91741648/GAI 129,810 Pe A03/MF A01 
DE91741650/GAR 


Efecto de la a ionizante en MgAl2 O4. (ionizing ra- 


diation effects in MgAI204). 

DE91741650/GAR 128,866 PC A10/MF A02 
DE91741651/GAR . 
Valoracion radiactiva de la simetria CP. (Radiative violation 

of Srenies 

DE91741651/GAR 129,811 PC A07/MF A01 
DE91741652/GAR 

a SS Se 2 aS Se 

marino Palomares despues de una descarga accidental 

de un aerosol de transuranidos. (: (Study on piulonium dtr distri- 

bution wh perenne ecosystem ¢ after an accidental aerosol 


release 

DE91741652/GAR 128,619 PC A17/MF A03 
DE91741654/GAR 

Determinacion de las vidas medias de los mesones D. (De- 

termination of the D mesons lifetimes). 

DE91741654/GAR 129,812 PC A11/MF A02 
DE91741655/GAR 


Medida y calculo de eficaces de excitacion e 
ionizacion de niveles a 


ttomicos por impacto de 
(Measurement and calculation of excitation cross sections 
level ioniza electron impact). 
DE91741655/GAR 129,813 PC A18/MF A03 
DE91741656/GAR 


Detectores de deriva. (Drift chamber detectors). 

DE91741656/GAR 129,814 PC AOS/MF A01 
DE91741657/GAR 

Fiabilidad humana en los analisis probabilisticos de seguri- 

dad. (Human reliability in probabilistic safety assessments). 

DE91741657/GAR 129,077 PC A04/MF A01 


DE91741658/GAR 
Caracterizacion de de dosimetria personal ter. 
moluminiscente UD TIOA Ul UD 802 UD-875 Panasonic) 
(Characterization of a thermoluminiscence nel do- 
simetry system 
DE91741658/GAR 129,071 PC A03/MF A01 
DE91741659/GAR 


E sobre p de camaras de deriva. (Experi- 
mental work on drift nh, 
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DE91741659/GAR 
DE91741660/GAR 

Determination of the properties of the central intermediate 

vector boson ed 0). 

DE91741660/ 129,816 PC A03/MF A01 
DE91741661/GAR 


129,815 PC A06/MF A01 


DE91741661/GAR 
DE91741662/GAR 


129,072 PC A03/MF A01 


oe cae pane gr tt su) 2) un contoloado I 4 
quae (Deter sup 14)CO( a un centelleador 
Goctereinaden of case: 4 environmental samples 


BLgeryerasteo om © mh aU Soa 
DE91741663/GAR 


of the Kinetics parameters , 
DE91741663/GAR 129,419 "PE hod A04/MF A01 


DE91741664/GAR 
and control of the muon detector in the L3 ex- 


Monitoring 
pateent at LEP. 
91741664/GAR 129,414 PC A0S/MF A01 
DE91741665/GAR 


129,073 PC AOS/MF A01 
DE91741667/GAR 
uranio en orina por fluorimetria. (Determi- 
nation of uranium in ). 
DE91741667/GAR 128,960 PC A03/MF A01 
DE91741672/GAR 
Propiedades estructurales y opticas de laminas ——- 
de poche gan 2)electrodepositadas para su aplicacion en 


es (Struct fal and optical proper. 
tes of slecrodepostiod CulnSe(sub 2) thin films tn phate photo- 
Deatsieraaan 128,201 PC A03/MF A01 
DE91741673/GAR 
Receptor avanzado de pelicula interna. (Solar ad\ d in- 





DE91742145/GAR 
DE91742146/GAR 


128,243 PC A03/MF A01 


Deo 742146/GAR 
DE91742147/GAR 
Kaisui 
nado 
sion of 
DE91742147/GAR 
DE91742148/GAR 
Higashi Asia chiiki ——- taisho to shita io sankabutsu no koiki 
yuso model no kaihatsu. (Development of long-range trans- 


for Asia). 
per mode su 128,434 PC A03/MF A01 
yar Sr et Nat 


128,843 PC 


tsushin no 
of spread 


distribution control). 
128,248 PC A03/MF A01 


hanso hoshiki eno spectrum kakusan 
Hereniong A anrorge study on 
DE91742149/GAR_ 
DE91742150/GAR 


Nb(sub 3)Sn ayy gy fe ny 


ry b- 1 Atte for t- c 
7 gh a 3 


SVC ni yoru teitai anteido kojo taisaku. Chokyori kushigata 
keto eno SVC Improvement of steady 
i Sage Rata ae SVC to lon- 


91742151/GAR 128,249 PC A03/MF A01 
DE91742162/GAR 
= 


3)Sn AC 
DE91742150/GAR 


en no ee ae no 
. Ol ited analysis software for power 


ay 

DE91742162/GAR 128,250 PC A08/MF A01 
DE91742214/GAR 

CO(sub 2) no 


biseibutsu yoru tanka suiso eno 
heran_dyetam no. hose Ker 
of CO(sub 2) to 


research of 





ternal film receiver). 
DE91741673/GAR 128,400 PC A03/MF A01 
DE91741675/GAR 
luminiscente y caracterizacion 
de aleaciones de silicio ener para celulas 
si lor 
5E0174 1675/GAR 128,202 PC A09/MF 
DE91742130/GAR 


keito ni okeru eee tee ee 
shuhe (BW wo Kaeumes bay 


— _(LFC/GF operation a Sve plant t plant for bas 


mulation). 

DESI 742130/GAR 127,434 PC A03/MF A01 
DE91742131/GAR 

Mippeigata namaridenchi ni yoru load conditioner unten to 

namaridenchi jumyo shiken kekka. (Operation test of a load 

poe pry A. wr emt ccntccaliamme. lho cat 

test of lead-acid batteries). 

DE91742131/GAR 
DE91742132/GAR 

Lithium niji denchi no kajuden(center dot)kahoden end to- 

~ (atarashii hyokaho (float setsuzokuho) ni 


characteristic of Li/Mos(eub’ 2) 1 2) multicell 
i an overcharged cell and an ey cell). 
DE91742132/GAR 128,229 PC /MF A01 
DE91742133/GAR 


Toki kaminari no senku — foo yoso. (Progressive 
feature of st sea coast in winter 


repped 
Sieve mee? or gn). A01 


DE91742134/GAR 
Load conditioner yo rithium/polyacen yuki handotai (PAS) 
denchi no kaihatsu. PAS u kihon seino No hyoka. 
(Research and development 
ductor (PAS) battery for hg use. Basic per. 
formance of PAS as cathode material of lithium soueniny 


DE91742134/GAR 128,230 PC A04/MF A01 
DE91742135/GAR 

PWR SG ag mm ni 2 ee eee nisoryu reishinryoku no 

Ler hyoka. ( of teach dynamic forces acting on 

DE91 Bebe ny wore 129,586 PC A03/MF A01 
DE91742136/GAR 

Onhaisui no suichu horyu ni yoru kyokusho senkutsu 

gensho no yosoku shuho no kaihatsu. (Numerical 

method for local scour by cooling water discharged from 


submerged 
DE91742136/GAR° 128,653 PC A0S/MF A01 
DE91742137/GAR 
Ondo seisoka gensho ni taisuru boussinesq kinji wo mo- 
chiinai ranryu model no teian. (Turbulence model without 
a approximations for thermal stratification 


Beorrazia Sy/GAR 129,587 PC A03/MF A01 
DE91742145/GAR 


Reikyakuyo ekitai wo naizosuru kaitentai no ekitai futtoji no 
shindo. (Vibration characteristics of rotor containing boiling 
coolant). 


128,228 PC A03/MF A01 


I~ — by micro- 

Des! 742214/GAR 129,003 PC A09/MF A01 
py oer 

energy no — energy to shiteno bays kanosei a 

(easy ty apply new —- as . 

best 74 ‘s/Gan 129,834 PC 407 ME A01 
DE91742559/GAR 

of UK research on landfill microbiology: mid 


1970s-1990. 
DE91742559/GAR 128,577 PC A03/MF A01 
DE91744332/GAR 
Corona and its impact on attenuation and distortion of trav- 
waves. 
DE91744332/GAR 128,251 PC A03/MF A01 
DE91744337/GAR 


Effect of tion on uniformity of X-ray triggered XeCi 


laser ’ 

DE91744337/GAR 129,612 PC A03/MF A01 
DE91744338/GAR 

Relation between —_ detuning and output optical intensi- 


Beata maasoe/GaR 129,613 PC A03/MF A01 
DE91744339/GAR 

ow ——_ of the FEL pulse propagation problem 

best 744339/GAR 129,614 PC AQ3/MF A01 
DE91744340/GAR 

Inductance calculation of discharge chamber for transverse 


= flow laser system. 
'91744340/GAR 129,615 PC A03/MF A01 
DE91744341/GAR 


Realization of a 
laser with a gf 
DE91744341/GAR 


DE91744342/GAR 
Delphos 300 kW PV plant: Simple method to analyze and 
Be91744342/GAR é 128,401 PC A03/MF A041 
DE91744343/GAR 
Pyrolysis of exhausted olive husks coupled with two-stage 
thermal ition of olive oil mill effluents. 
DE91744343/GAR 128,578 PC A03/MF A01 
DE91744344/GAR 


Effect of preionization anne ot photo-triggered XeCl 


DE91744344/GAR 129,617 PC A03/MF A01 
DE91744345/GAR 





omit. high beam quality carbon diox- 
IR ca 
129,616 PC A03/MF A01 





Ki ic and dy ies of a ide FEL. 
DE91744345/GAR 129,618 PC A03/MF A01 
DE91744346/GAR 
wae SS See Oe ti e statistiche di base. (Energy 
and economy: Statistical data base). 
DE91744346/GAR 127,775 PC A10/MF A02 
DE91744347/GAR 


- gain FEL equation: An inexpensive numerical algo- 
im. 


DE91744410/GAR 


DE91744347/GAR 
DE91744348/GAR 


Second section of 
DE91 "eGR Pre aOe PC A03/MF A01 


DE91744349/GAR 


129,619 PC A03/MF A01 


at the ENEA 


Excimer laser Frascati center. 
DE91744349/GAR 129,620 PC A03/MF A01 
DE91744353/GAR 


Overview of cold fusion results. 
0DE91744353/GAR 


DE91744354/GAR 
Evaluation of the 


Deoryasds4/GAR 


DE91744355/GAR 
low-energy and high flux 


of TiC 
a ee 
1744355/GAR 


129,392 PC A03/MF A01 
DE91744356/GAR : 


Exposure chamber for acute aerosol and gas inhalation ex- 


91744356/GAR 129,087 PC A03/MF A01 
DE91744357/GAR 
= theoretical considerations about cold fusion reactions 
DE91744357/GAR 129,818 PC A03/MF A01 
DE91744358/GAR 
Distribuzione elementi in traccia nelle acque naturali 
del poly ~ del (Alpi Dolomitiche, Agordo, 
Italia). (Cordevole River Basin (Italy) trace elements 
DE91 cou. 129,264 PC A03/MF A01 
pyre ay 


1987 del sito 
Se EO eats 
DEOT744gso/ 


Sone 630 PC A0S/MF A01 


129,817 PC A03/MF A01 


of cemented low level wastes 
126,586 ° PC A03/MF A01 


DE91744360/GAR 
Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake 
systems. Results of a research carried out using radioactiv- 
ity measurement data collected following the Chernobyl ac- 
DE91744360/GAR 128,620 PC A03/MF AOt 
DE91744366/GAR 
Visible and near-UV laser multiphoton ionization mass 
spectroscopy of fm net 3/)/sub 4/ and Si(CH/sub 3/)/ 
sub 4/ (laser chemical precursors). 
DE91744366/GAR 128,798 PC A03/MF A01 
DE91744367/GAR 
CARS diagnostics on 
induced 
DE91744367/GAR 
DE91744368/GAR 


a photochemical reactor for |R laser 
of Si and Si/sub 3/N/sub 4/ powders. 
128,799 PC A03/MF A01 


antistokes Raman scattering instrument for 
nostics of laser induced sl 
DE91744368/GAR 128,800 PC A03/MF A01 
DE91744369/GAR 
Rack removal system as a feature adopted to 
facilitate ol vapessouang pase Decontami- 
nation and remote Sonate tests in xy ITREC pilot 


'91744369/GAR 
DE91744370/GAR 
SEP!: A computerized approach to nuclear fuel cycle plants 
DE91744370/GAR 129,467 PC A03/MF A01 
DE91744371/GAR 


129,492 PC A03/MF A01 


— 
ee 
PC A03/MF A01 


Residui liquidi dall’impianto ITR' 

dell’alta con la bassa a atta (gh ive.ow me 

DE91 aaTGAA 5a 
DE91744404/GAR 

Ee Se ae tee ay Se ee 


Dest yaan04/GAR 129,649 PC A03/MF A01 
DE91744405/GAR 

Performance study of a high gain target for heavy ions 

beam fusion. 

DE91744405/GAR 129,819 PC AQ3/MF A01 
DE91744406/GAR 

Visible and near-UV laser multiphon ionization mass spec- 


vane of tetramethyitin and tetramethyisilane. 
DE91744406/GAR 128,801 PC A03/MF A01 
DE91744407/GAR 


Direct contact of steam on subcooled water. 
DE91744407/GAR 129,468 PC A03/MF A01 
DE91744408/GAR 


load measurements of the FT limiter. 


Time-resolved thermal 
DE91744408/GAR 129,393 PC A03/MF A01 
DE91744409/GAR 


Feasibility study on a free electron laser source for plasma 


DE91 44409/GAR 129,650 PC A06/MF A01 
DE91744410/GAR 
Time resolved measurements of pollutants on water sur- 


face i) a XeCl 4 
0E91744410/GAR 128,621 PC A03/MF A01 
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DE91744411/GAR 
Transport properties of high critical temperature supercon- 


DE91744411/GAR 129,686 PC A03/MF A01 
DE91744412/GAR 
Emission of neutrons as a consequence of titanium-deuteri- 


um interaction. 

DE91744412/GAR 129,651 PC A03/MF A01 
DE91744413/GAR 

Se ant ee Ce eee 

mensional model of calculation. 

DE91744413/GAR 128, 761 PC A03/MF A01 
DE91744414/GAR 


| tufi vulcanici Ho pager del Monte Vulture Siow poe Inda- 

mineralogiche e chimico-fisiche es un enziale 
= nelia decontaminazione di soluzioni radioattive. 
(Volcanic zeolite tuffs of 7 Vulture (I as radioactive 
solution decontaminants: Mineralogical, go teen 


Deotratai4/Ge 

DE91744414/GAR 
DE91744416/GAR 

ee, Ser ens a weer Wendy Snap En 


‘ent drive efficiency in t 
Beo1744416/GAR 129,394 PC A03/MF A01 
DE91744418/GAR 
ee eee rezoning of 2-D Lagrangian codes 


DE91744418/GAR 129,652 PC A03/MF A01 
DE91744419/GAR 


New approach to fast neutron be ope simulation: Monte 
Carlo with shower and drizzle splittings and finite close-col- 


lision treatment. 

DE91744419/GAR 129,653 PC A03/MF A01 
DE91744421/GAR 

Two-dimensional, ee eats Sp ee er Se 
seismic response of a restrained LMR 

DE91744421/GAR 129,469. “pc A02/MF A01 
DE91744422/GAR 

Experimental work in Italy on seismic isolation: Program ac- 

re he 


tivities and some 
DE91744422/GAR 129,470 PC A03/MF A01 
DE91744425/GAR 
ENEL experience of SF6 gas-insulated substations. 
DE91744425/GAR 128,252 PC A03/MF A01 
DE91744426/GAR 
research on the behaviour on HV cap and pin 
with failed units (ENEL, = 
beet 744426 GAR 128,802 A03/MF A01 
DE91744453/GAR 
Kfk Abteilung fuer Angewandte Systemanalyse. Ergebnis- 
ueber Forschu und Entwicklungsarbeiten re. 
on 


128,654 PC A03/ME A01 


128,558 PC A08/MF A01 


bericht 
(KfK Applied Systems is Department. Ri 
results of research and development projects in 198 


DE91744453/GAR 
DE91744464/GAR 


ae des Einflusses der Oxidation auf den ‘on 
ion Metallen am Beispiel von Staehien und 


emittance of titanium). 
DE91744464/GAR Pe A11/MF A02 
DE91744540/GAF. 
8. Energiebericht der Stadt Saarbruecken 1980-1989. (8th 
a of the town of Saarbruecken 1980-1989). 
DE91744540/GAR 128,263 pe A04/MF A01 
DE91744586/GAR 


2. h Rotrich 


28,909 





B einer ree 
Gasturbine mit Druckwirbel: Schlussbericht. 
(Performance calculation of a multi-shaft gas turbine with 
ed fluidized-bed combustion. Final report). 
91744586/GAR 128,334 PC A07/MF A01 
DE91744587/GAR 


Potentiale zur vere ke der ——_ 2)-Emissionen in der 
Elektrizitaetswirtschaft Bundesrepublik Deutschland 


Bericht des VDEW-Gespraechskretses ‘Klimafragen’. 
ion potentials in the 





power 
leport of VDEW discussion group ‘Climatic problems’). 

DE91744587/GAR 128,435 PC ‘A05/MF A01 
DE91744588/GAR 

Instationaere i —— in Fernwaermesyste- 

men - Systembelastu us Betriebstransienten. Rech- 
nerische Ermittiung. ( Snetendy operating conditions in 
district heating systems - system loads from operating tran- 
sients. | determination). 

DE91744588/GAR 128,353 PC A06/MF A01 
DE91744589/GAR — 

Berechnungen os meg od 
eltnisse mit dem Ziel der 


Optimierung 
viebetuehrung ei eines Fernwaermenetzes durch ws eed 
der Wassertuellu' eres 
tungssystems bzw. von Waermespeichern. 
pom em oge calculations of ape! operating condone tor lor 
optimized district so twork operation through utiliza- 
tion of water or thermal energy storage system heat stor- 


capacities). 
Db01744580/GAR 128,354 PC AQS/MF A01 


DE91744623/GAR 


KfK Laboratorium fuer Isotopentechnik. Ergebnisbericht 
ueber Fi ings- und Entwicklungsarbeiten 1989. (KfK 
Laboratory for Isotope Technology. 1989 report on the re- 
sults of research and development activities). 
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DE91744623/GAR 
DE91744625/GAR 
bgt Abbau von enna unter =. 
Bedingungen. Abschlussbericht. (Ox 
tate tion of — compounds under simulated 


inal report). 
DESI '44625/GAR 128,437 PC A04/MF A01 
DE91744639/GAR 


International workshop on the airborne measurement o 

—. eee and position, July 26-28, 1989, Obert 

£01744699/GAR 127,528 PC AOS/MF A01 
DE91744646/GAR 


Beitrag zur Beeinflussung der Druckverlaufsstreuung im Ot- 
_ Sree for a the scatter of pressure 


in Otto 

DE91744646/GAI 127,978 PC A09/MF A01 
DE91744647/GAR 

Einfluesse des Lebensalters auf das Kumulationsverhalten 

von Cadmium, Zink und Kupfer bei Ratten nach Cadmium- 

Belastung ueber das Trinkwasser. (Influence of age on the 

ee ee 
after exposure to cadmium via the drinking water). 

DE91744647/GAR 128,975 PC A07/MF A01 
DE91744656/GAR 

Umweltbundesamt. Jahresbericht 1989. (Umweltbundesamt. 


Annuai 1989). 
DE917: /GAR 128,655 PC A12/MF A02 
DE91744676/GAR 
pa gy ge an der Gasfeuerung eines Dampferzeugers 
auf stark geminderte NOx-E durch thermische 
. (Reduction of the NOx-emissions from a 


fired boiler using reburning). 
Beet 744676/GAR en PC A06/MF A01 


128,244 
DE91744754/GAR 
Energetische Beurteilung th 
durch rechnerische Bevtubeeknutation. ‘Energetic ~~ 
Goa ph esee enue endl cae Wy caine ct amended 


simulation of ation). 
DE91744754/GAR 128,355 PC A08/MF A01 
DE91745530/GAR 


Extracts: costs of electricity-saving. (in the USA and West 


). 
DE91745530/GAR 128,383 PC A03/MF A01 
petite 


128,436 PC A03/MF A01 





feasibility mec” 
DE91745531 Gan 


DE91745532/GAR 


technology for 
application in South Wes West tnglai ind. (1 987. 989). 
91745532/GAR 128, 348 PC A08/MF A01 
DE91745533/GAR 


Diaphragm wall construction methods for the Mersey Bar- 


DE91745533/GAR 128,367 PC A06/MF A01 
ig -eiienar 
of industrial 
DE91746265/GAR 
Paineistettu poltto saehkoen ja laemmoen yhteistuotan- 


nossa. (Pressurized combustion in ation). 
DE91 DE91746265/GAR 128, PC AO5/MF A01 


DE91746266/GAR 
Reduction of harmful flue gas 
DE91746266/GAR 
DE91746267/GAR 


en nay maps Nbados) \ varastoinnissa. (Hydrogen 


5eo1746267/GAR 128,336 PC A04/MF A01 
DE91746268/GAR 

Sellutehtaan poe 2 ja sen vaikutukset 

lietteen kuivatta’ (Anaerobic ——— of pulp mill 

ee cade chet an sludge dewaterability). 

DE91746268/GAR 128,579 PC A08/MF A01 
DE91746269/GAR 

KUITU-hankkeet 1990. (FIBRE 

DE91746269/GAR 
DE91746270/GAR 

Kust hyoetyanalyysi maakaasu- ja turvevaihtoehdoista 

Pohjois-Suomen energiahuollossa. (Cost-benefit analysis of 

the natural gas and peat alternatives for power generation 

in northern Finland). 

DE91746270/GAR 128,337 PC A06/MF A01 
DE91746271/GAR 

pe pare agp varastovalaistuksen ohjauksessa. (Infra- 

red switches at control of storehouse lighting). 

DE91746271/GAR 128,384 PC A05/MF A01 
DE91746272/GAR 

Toimistorakennuksen et , kiinteistoe Oy Laut- 

i 4 Helsing in. Lauttasaaressa. (Energy use in 

an office — Oy Lauttasaarenmaeki 4 in 


Lauttasaari, 4 
DE91746272/GAR 128,264 PC A04/MF A01 
DE91746273/GAR 


PC A16/MF A02 


boilers. 
128,335 PC A06/MF A01 


emissior 1s. 
128,438 PC A08/MF A01 


1990). 
,898 PC A03/MF A01 





Turvetuotannon ja turpeen kaeytoen osuus maapalion ja 
Suomen hiilitaseessa. (Role of peat itation in altering 
the carbon balance in Finland and ). 
DE91746273/GAR 128,439 ee A04/MF A01 
DE91746274/GAR 
ma kaukolaempoealueilla. (Electrical space 
ating). 


DE91746274/GAR 
DE91746275/GAR 
a ohjauskeinoja kokemuksia muista 
maista ja niiden + ane ‘Suomeen. ta 
conversation ae ‘om some 
countries and thei w foasibiity | in in Fi conditions). 
DE91746275/GAR 128,385 PC A06/MF A01 
DE91746277/GAR 
Energiansaeaestoe kasvisten ja hedelmien jalostuslaitok- 
sissa. ead conservation in vegetables and fruit process- 
Deo1746277/GAR 127,587 PC A04/MF A01 
DE91746283/GAR 


Oulun kalliolaempoevarasto. Osa 4. Laempoevaraston vir- 

taustekniikkaa ja likokeet. eye cavern heat 

sagen in Oulu. Part 4. Water streams in the storage and 
the miniature model of the storage). 

DE91746283/GAR 128,368 PC A05/MF A01 

DE91746284/GAR 
— kalliolaempoevarasto. Osa 2. Laempoevaraston muu- 
— niiden kustannukset. (Rock cavern heat stor- 


age Oulu. Part 2. The converting and their costs). 
DE91746284/GAR 128,369 PC A04/MF A01 


DE91746285/GAR 
Turve- ja hui iumi. (Peat and humus) 
DE91 746285/GAR 128,338 

DHHS/DF/MT-91/005 
Bureau of Health Prof 
Tape, 1990. 
PB91-506824/GAR 

DHHS/DF/MT-91/005A 
Bureau of H 


User Documen 

PB91- 134390/GAR 
DHHS/DF/MT-91/006 

Bureau of Health Professions Area Resource File (ARF) 


Documentation T: 

PB91-506832/GAI 128,688 CP T02 
DHHS/PUB/ADM-90-1642 

Assessment of Behavior Problems in Persons with Mental 

—— now Bs nity. Report on a Work- 

PROT 1559 GAR 127,713 PC A08/MF A0O1 
DHHS/PUB/NIOSH-90-11 

NIOSH Grants: Research and Demonstration Projects. 

Annual Report, Fiscal Year 1989. 

PB91-151696/GAR 129,034 PC A09/MF A01 
DHHS/PUB/NIOSH-90-115 


Guide for the enews opin Analysis, and Interpretation of 


lortality Data. 
Peat 152728/GAR 128,666 PC A05/MF A01 
DHHS/PUB/PHS-90-1149 
Peay et he State Death Certificates: State Requirements for 
of Death Certificates to National Death index 


128,665 PC A09/MF A02 


128,356 PC A0S/MF A01 


energy 


mus). 
PC A10/MF A02 





s Area R 





File (ARF) 
128,687 CP T04 





_File (ARF) 
128,685 PC A14 





tion and Technical C Ae osname 


thes 
PB91-145300/GAR 
DHHS/PUB/PHS-90-1250 


Data from Vitai and Health Statistics of the Na- 
tional Center for Health Statistics: Number 185. 
PB91-144147/GAR 128,661 PC A03/MF AO1 
DHHS/PUB/PHS-90-3468 
National Medical Expenditure Survey: Characteristics of 
Residents in Facilities for the Mentally Retarded Research 
6. 


Findings 
PB91-153486/GAR 128,664 PC A03/MF A01 
DI-BR-APO-CCRS-90-10 
Photographs Written Historical and Descriptive Data: Bart- 
oe Verde River, Phoenix Vicinity, Maricopa County, 
‘ona. 
PB91-152165/GAR 127,919 PC A08/MF A01 
DLA-91-P00116 
Transportation Cost Analysis for EDDS Vendor Consolida- 
tion, Jacksonville, Florida. 
AD-A229 476/7/GAR 129,128 PC A03/MF A01 


OLAANTT: 00-18 


eLeeh, 


irb of 
wind, oe and Seaton, yi 26-28, 1989, Oberpfaf- 


fenhofen . Workshop report 

DE91744639/GAR 127,528 PC A0S/MF A01 
DNA-TR-90-1 

—" Considerations Affecting Nuclear Forces Moderniza- 


AD-A229 662/2/GAR 127,436 PC AOS/MF A01 
DNA-TR-90-44 
+ aes and Operation of the DNA Dust Erosion Test Fa- 


cility. 
AD-A229 428/8/GAR 127,507 PC A03/MF A01 
DOD/POPHM-TR/AYD-90-005 


Performance Oriented Packaging Testing of M257 Flare 
Warhead with MK66 Motor. 
AD-A229 366/0/GAR 129,542 PC A01/MF A01 


DOD/SW/DK-91/004 


WIC, FEJE, SFI Modules, Version 2.2 (for Microcomputers). 
PB91-506659/GAR 127,921 CP DOS 


hee tame /004A 


Public Work: a Automation Work Input Control 
Module. Program jaintenance Manual Written for Zenith- 
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248 Using gore £ radename) COBOL and Btrieve 


ra ). Version 
PB91-151910/GAR 127,911 PC A09/MF A01 
DOD/SW/DK-91/004B 


Public Works Mana: Automation Work Input Control 
Module. Users Manual Written for Microcomputers Using 
Microfocus (T = and COBOL and Btrieve (Traden- 


ame). Version 
PB91-151928/GAR 127,912 PC A11/MF A02 
DOD/SW/DK-91/004C 
Public Works Mai iment Automation Facilities E 


DOE/BP/36136-T1 
Hungry Horse Dam wildlife i enhancement project: 
Long-term habitat management plan, elk and mule deer 
— ler range enhancement, Firefighter Mountain and Spot- 
ted Bear winter ranges, Hungry Horse, Montana. 
DE91006308/GAR 129,344 PC A0S/MF A01 
DOE/BP/63461-4 
A ed fish health monitoring. Annual report, 198 
DE91006233/GAR 127,578 PC aT IME A01 
DOE/BP/65003-3 





ing Job Estimating Module. Engineered Performance Grand. 

ards ule. Users Manual Written for the Zenith-248 

Using Microfocus (Tradename) COBOL and Btrieve (Tra- 

dename). Version 2.2. 

PB91-151936/GAR 127,913 PC AO9/MF A01 
DOD/SW/DK-91/004D 

Public Works Management Automation Facilities Engineer- 

ing Job Estimating Module. Unit Price green ag _ 

dule. Users Manual Written for Zenith-248. Version 

PB91-151944/GAR 127,914 PC AOS/ME A01 


DOD/SW/DK-91/004E 
Public Works scar mre Automation Facilities Engineer- 
ing Job Estimating Module. Preventive Maintenance and In- 
ion Submodule. Users Manual Written for the Zenith- 
248. Version 2.2. 
PB91-151951/GAR 127,915 PC A07/MF A01 
DOD/SW/DK-91/004F 


Public Works wy em Automation Facilities Engineer- 
ing Job page jodule. Program Maintenance Manual 
Written for Zenith-248 Using Microfocus (Tradename) 
COBOL and Btneve i radename). Version 

PB91-151969/GAR 127,916 PC A13/MF A02 


DOD/SW/DK-91/004G 
Public Works Management Automation Shore Facilities In- 
— Module. Users Manual Written for the Zenith-248 
sing Microfocus . tradename) COBOL and Btrieve (Tra- 
dename). Version 2.2. 
PB91-151977/GAR 
DOD/SW/DK-91/004H 
Public Works Management Automation Facilities Engineer- 
ing Job Estimating Module; Shore Facilities Inspection 
bnew Work Input Control Module. System Notes Manual. 
nN 2.2. 
Pest: 151985/GAR 127,918 PC A03/MF A01 
DOE/AL/23711-2 


—_ point focus solar concentrator. Task 2(b) topical 
rt: Optical element evaluation. 
D '91006931/GAR 128,398 PC A03/MF A01 


DOE/AL/33183-T16 
Multidimensional modeli 
application to IC (internal 
sew report. 

E91006926/GAR 

DOE/AL/33183-T17 

Multidimensional modeling of convective heat transfer with 


application to IC engines. Technical progress report. 
DE91006927/GAR 127,934 PC A03/MF A01 


DOE/BC-90/2 
Activities of the Oil Implementation Task Force, reporti 
period September-November 1990: Contracts for fie 
projects and supporting research on Enhanced Oil Recov- 
=» ars period January-March 1990. Progress Review 
DE90000262/GAR 129,300 PC A09/MF A01 
DOE/BC/14126-17 
Multicomponent, multiphase flow in porous media with tem- 


rature variation. 
E91002201/GAR 129,306 PC A12/MF A02 
DOE/BC/14458-1 


Drilling of a horizontal well in a mature oil field. Final report. 
DE91002212/GAR 129,307 PC A04/MF A01 


DOE/BC-91002214 
Injection monitoring with seismic arrays and adaptive noise 


cancellation. Final report. 
DE91002214/GAR 129,247 PC A03/MF A01 
DOE/BP/00852-1 


Evaluation of pure oxygen systems at the Willamette Hatch- 


ery. 
D&21006320/GAR 127,581 PC A0S/MF A01 
DOE/BP-1455 


Coseiees. maintenance, and replacement daca plan, 
1990-1999: Environmental strategy. Final re 
DE91006228/GAR 128,458 A04/MF A01 


DOE/BP-1472 
Process aaa for the conservation competitive bidding 


pilot pr 
DE91 230/GAR 127,450 PC A05/MF A01 
DOE/BP-1485 


Columbia River Basin Fish and Wildlife Program Annual |m- 
plementation Work Plan for fiscal year 1991. 
DE91006232/GAR 129,343 PC A12/MF A02 


DOE/BP/02737-1 
Research to identify effective antifungal agents. Annual 


rey q 
DE91006327/GAR 127,580 PC A03/MF A01 
gros a 


igh efficiency motor selection eros 
I 91006231/GAR 128,164 PC A04/MF A01 


127,917 PC A06/MF A01 


of convective heat transfer with 
combustion) engines. Technical 


127,977 PC A03/MF A01 


—_— ee Hm Rae cneeeting to teeta: Reet agen, 


DE91 006301 /GAR 127,579 PC A04/MF A01 
DOE/EP/O1884-1 





and dy on juvenile salmonids 
in Soumbie and Snake Ringe reservoirs. Annual report of 


research, 1989-1990. 
DE91006328/GAR 129,345 PC A0S5/MF A01 
DOE/BP/93497-1 


Kootenai River white sturgeon investi pm Nes experi- 

mental culture. — progress report, 

DE91006330/G 128,614 Pei A04/MF A01 
DOE/CE-0289P 

Electric vehicles. 

DE91004821/GAR 
DOE/CE-0299P 

Technical support document: Energy conservation stand- 

ards for consumer products: Dishwashers, clothes washers, 

= clothes dryers including: E | impacts; regu- 

latory impact i 

DE91004994/GA 128,375 PC A18/MF A03 

DOE/CE/15446-T4 


Heavy oil recovery process: engineering of a 
downhole and p y estimate of facilities 
cost for application to North pena Alaska. Fourth quarterly 


DE91004045/GAR 129,309 PC A03/MF A01 
DOE/CE/15459-T1 


Natural gas conversion process: Build a laboratory appara- 
tus and operate it to provide data for a large-scale gas con- 
version process. First quarterly report. 

DE91005921/GAR 128,319 PC A03/MF A01 


DOE/CE/50182-T1 


Exhaust emissions from heavy duty vehicles 
DE91006798/GAR 128,430 PC A04/MF A01 


DOE/CE/50182-T2 
— fuels for heavy duty engines: Status of fleet 


Ss. 
DE91006799/GAR 127,976 PC A04/MF A01 
DOE/CH/ 10093-63 


Com im of energy conservation: Success stories 90. 
DE 379/GAR 128,373 PC A04/M MF AO1 


DOE/CH/10093-84 
Conservation and renewable energy technologies for trans- 
tion 


£91002103/GAR 128,303 PC A03/MF A01 
DOE/DF/MT-91/012 


Annual Electric Generator Report (ElIA-860), 1989. 
PB91-506741/GAR 128,246 CP T02 
DOE/DF/MT-91/014 


129,992 PC A03/MF A01 








Utilities, Licensees and Others, Annual 
1989. 
AR 128,247 CP T02 


Electric 

Report (Form 1), 

PB91-506840/ 
DOE/DP-0083 


Nuclear Weapons 
DE91007253/GAR 


DOE/EA-0346 
Environmental —— of remedial action at the = 


Compile ee - study. 
29,408 PC A09/MF A01 


tive ney = 


Bowman, N 
DE91 002808/GAR 
DOE/EA-0385 


Final environmental assessment: Los Reales 115 kV trans- 
mission line alternative routes. Tucson aqueduct: Phase B, 


Central Arizona project. 
DE91005781/GAR 128,642 PC A06/MF A01 
DOE/EA-0437 
Process equipment waste and process by liquid collec- 
tion systems. Environmental a 
DE91005887/GAR (28,643 PC A03/MF A01 


DOE/EH-0104 
Technical Safety App 


oratory. 

DE91006756/GAR 
DOE/EH-0137 

Technical safety apprai 

DE91006073/GAR 
per sg 

assessment of the Argonne Illinois site. 

B 91007119/GAR 128,459 PC A99/MF E06 
DOE/EH-0153 

Technical Safety Appraisal of the Lawrence Livermore Na- 


tional Laboratory. 
DE91006669/GAR 128,541 PC A12/MF A02 
DOE/EH-0163P 
Environmental audit of the Maywood Site: Formerly Utilized 
Sites Remedial Action Program, Maywood Interim Storage 
Site vicinity properties. 


ocessing sites at Belfield ai 
aft final. 
128,511 PC A0S/MF A01 


| of the Brookhaven National Lab- 
129,422 PC A08/MF A01 





| of the Nevada Test Site. 
129,404 PC A08/MF A01 





DOE/ER/13435-5 

DE91007058/GAR 128,650 PC A11/MF A02 
DOE/EH/79003-T2 

Environmental survey preliminary report, Mound Plant, Mia- 


DES 1006227/GAR 128,645 PC A11/MF A02 
DOE/EI/21822-T1 
Maintaining the uranium resources data system and as- 
sessing the 1989 us uranium potential resources. Final 
91005990/GAR 129,315 PC A04/MF A01 
DOE/EIA-0125(90/3Q) 


Coal distribution, January-September 1990. 
DE91006801/GAR 128,326 PC A07/MF A01 


DOE/EIA-0226(90/08) 


Electric Power Monthly, August 1990. 
DE91004786/GAR 128,255 


DOE/EIA-0226(90/09) 


Electric Power Monthly, September 1990. 
DE91005505/GAR 128,257 


DOE/EIA-0226(91/01) 


Electric power monthly, January 1991. 
DE91006905/GAR 128,381 


DOE/EIA-0348(89) 
Electric annual 1 
DE91006063/GAR 

pa tren ms 


DED1006576/GAR 128.261. BC A09/MF A01 


DOE/EIA-0437(89)/1 
Financial statistics of selected investor-owned electric utili- 


ties, 1989. 
DE91007133/GAR 128,242 PC A99/MF A04 
DOE/EIA-0520(91/01) 


International petroleum statistics 
DE91007201/GAR 


DOE/EIA-0538(90/91-15) 
Winter fuels 
DE910061 ee/Gan 
DOE/EIA-0538(90/91-16) 


128,321 “OCR Ava /ME AO1 
Winter fuels ending 11, 1991. 

Deg1006826/GaR 128.203 PC A04/MF A01 

DOE/EIA-0538(90/91-17) 


Winter fuels week ending 18, 1991. 
DE91006896/GAR 128.308 PC A04/MF A01 
DOE/EIA-0538(90/91-18) 


Winter fueis r 

DESTOO70TI/GAR 
DOE/EM-0006P 

1989 Annual report on low-level radioactive waste manage- 

a Report to Congress in response to Public 

w 

DE91006746/GAR 129,446 PC A09/MF A02 

DOE/ER-0482T 


PC A10/MF A02 
PC A09/MF A02 
PC A09/MF A02 


128,241 PC A07/MF A01 


report, 


1991. 
128,331 PC /MF AO1 


128,330 PC A04/MF A01 


restoratior . 
128,520 PC A08/MF A01 


le jet producti a lori * 
, 1990-March 31, 1991. 
129,796 PC A03/MF A01 


Basic research for 

DE91006072/GAR 
DOE/ER/02894-3 

p= of multipa 





Progress report, 
007362/GAR 
DOE/ER/12105-1 
Investigation of condensed matter fusion. Annual progress 
March 15, 1990-December 1990. 
91007246/GAR 129,784 PC A03/MF A01 
DOE/ER/13224-13 


December 1, 1989-' , 1990. 
DE91006815/GAR 128,327 PC A03/MF A01 
DOE/ER/13242-7 

Magnetic resonance studies of photo-induced electron 

transfer reactions. Progress report, June 1, 1990-December 


31, 1990. 
DE91006813/GAR 127,830 PC A03/MF A01 
DOE/ER/13266-7 
Theoretical investigation of electron-positive ion. ae inter- 
actions. report, Suly 1, pa I 
DE91006844/GAR 129,764 PC ‘n0g/ME AOo1 
DOE/ER/13323-5 
Pr coal pathy 988-December rr 1990. y 
‘ogress 1,1 Q Y 
DE91005892/GAR 127,821 PC A03/MF A01 
DOE/ER/13394-5 


Studies of autoionizing states relevant to dielectronic re- 

combination report, f, July 1, 1968-June 30, 1991. 

DE91006841/GAI 129,762 PC A03/MF A01 
DOE/ER/13400-10 


miaieperien Gnd teenpaest hetantes 68 set eieneeee 
formed during the combustion and [ay hh pa 
fuels: Kinetic pathways to soot formation. Progress report, 


July 1, 1988-June 30, 1991. 
DE91006842/GAR 128,328 PC A03/MF A01 
DOE/ER/13435-5 
studies with a monodisperse aerosol-based 
pect no a sp y 


June 1, 1991 





Fi 
liquid 
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NTIS ORDER/REPORT NUMBER INDEX 


(MAGIC-LC/MS). Progress report, December 1, 1989-No- 
vember 


DE91004875/GAR 127,800 PC A03/MF A01 
DOE/ER/13438-1 


Surface chemistry = 
DEBTOOSOISIGAR 


DOE/ER/13473-4 


rf. 





127,826 PC A03/MF A01 


of surface pr 


Chemical modification ‘operties. 
DE91005725/GAR 127,864 PC A03/MF A01 
DOE/ER/13486-5 


Carbon and hydrogen metabolism of green algae in light 

and dark. ——— report. s 

DE91006542/GAR 128,953 PC A03/MF A01 
DOE/ER/13538-5 


chemistry. Progress report, 1989-1990. 
“o7871 PC A03/ME A01 


Metaliocarboxylate 
DE91006313/GAR 
DOE/ER/13592-5 

Photoexcited charge pair escape and recombination. 

Saree eer. 
DE91005007/GAR 127,858 PC A03/MF A01 

DOE/ER/13613-19 
pen oye Ben arden ~q ee laser-based and 
detection ical progress report, 

1989-January 31, 1991. 

p1004887/GAR 129,096 PC A03/MF A01 

" aiaeainetietaieete 


tale 


DOE/ER/13613-29 
en to meas ae 
DED TOOssee/GAR 128, 951 PC A03/MF A01 
DOE/ER/13613-30 
A my mn leche agave es agen ngs enc 
matography: Application to hydrophobic molecule separa- 


129,094 PC A03/MF A01 


cn panel amen Influence of mobile 
oman 29,095 PC A03/MF A01 


tions. 
DE91004876/GAR 
DOE/ER/13623-T1 
Experimental and theoretical studies of dense fluid mix- 
tures. Scientific and technical progress report. 
DEST 005383/GAR 127,860 PC A03/MF A01 
DOE/ER/13667-T1 


Isotopic studies of rare in terrestrial samples and in 
i: ye 


natural ‘ogress report. 

DE91006866/GAR 129,259 PC A03/MF A01 
DOE/ER/13667-T2 

Isotopic studies of rare 

DE91006867/GAR 
DOE/ER/ 13667-T3 

nade the a” andl ince peeing eraiaaia 


Deo100eses/ 129,061 PC A03/MF A01 
ae. 

Spectroscopic and dynamical studies of highly energized 
small ay ge molecules. Technical progress report, 


February 1, 1990-August 31, 1990 
Deo1o0ses1 /GAR 127,868 PC A03/MF A01 
DOE/ER/13697-2 
Se aitat wenata 0 pee ee. Final report. 
DE91006289/GAR 127,932 PC A08/MF A01 


DOE/ER/13698-T1 


in terrestrial samples and in 
‘ess report. 
129,260 PC A03/MF A01 


ization of embryo-specific genes. Progress report, 
il 1, 1987-March 31, 1988. 
:91006870/GAR 128,983 PC A03/MF A01 
DOE/ER/13698-T2 
Characterization of embryo-specific genes. Pi 
eau year research activity, ri 1, 9 
DE91006869/GAR 
DOE/ER/13748-3 
A ium silicate diag Bet Se ae ene 
Pp ion of fixed: i is an exploration 


tool. eport, July 1, 1989-November 30 , 1990. 

too, Progress repor 129,248 PC A03/MF A01 
DOE/ER/13750-2 

Aerodynamic focusing of particles and heavy molecules. 


Final 
DE91006922/GAR 129,769 PC A03/MF A01 
DOE/ER/13768-2 


Intramolecular energy transfer reactions in polymetallic. 


Ho madame report, July 1989-November 1990. 
DE91006391/GAR 127,827 PC AQ3/MF A01 
DOE/ER/13772-3 


Surface analyses and modelling “, es -_ icity and in- 

— Annual technical report, J mber 31, 

bE31005801 /GAR 127,866 PC A03/MF A01 
DOE/ER/13775-2 

Comparison of _* transfer, inner oe and outer 

sphere — transfer mechanisms of organometallic 

DE91005933/GAR 127,867 PC A03/MF A01 
DOE/ER/13780-T1 


Turbulent transport of heat within a longitudinal vortex/ 
— layer interaction. Progress report as of May 6, 


ess report 
March 31, 


128,982 PC A03/MF A01 
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DE91006864/GAR 
DOE/ER/13780-T2 
Totes ‘seamen 


Deo 1008 
denvanrensee 
Potential energy surfaces for chemical reactions. Annual 


technical ess report. 
DE91006590/GAR 127,872 PC A03/MF A01 
DOE/ER/ 13836-3 


Spectroscopic and catalytic investigation of active phase- 
— interactions. Progress report, January 1988-January 


199 
bE91006734/GAR 128,908 PC A03/MF A01 
DOE/ER/13848-3 
Charge separation in ee. ens Technical 
a den pet av 1987-July 1, 1 
128,958" "PC A04/MF A01 
cosfeniieeee. 


i transition metal (mu)-oxo _ (mu)-imido complexes. 


inal report, May 15, 1988-May 14, 1991. 
Des 100ea40/GaR 127,815 PC A03/MF A01 


DOE/ER/13882-T1 
Analysis of proteins essential for Agrobacterium mediated 

DNA coaster? to - cells. nee. 

DE91006871/GAR PC A03/MF A01 
pan. 

Synthesis and chemistry of cationic d(sup 0) metal alkyl 
complexes. te report for 1990. 

DE91006540/GAR 127,816 PC A03/MF A01 
DOE/ER/13949-2 


Thin films og chemical stress. Progress report, August 1, 


1989-Jul 1990. 

DE9100: LOS/GAR 127,891 PC A03/MF A01 
DOE/ER/13975-2 

Frontier orbital symmetry control of intermolecular electron 

= Progress report, November 1, 1989-October 31, 


DE91005699/GAR 127,863 PC A03/MF A01 
DOE/ER/13989-2 
vee inesium chelation step in ct phyll biosynth 
nical progress report for 1990. 
beovooee" GAR 128,954 PC A03/MF A01 
DOE/ER/13998-2 


fo ay rahe mediated methane activation and functionali- 
lecular design of new and new 
sold slate /hotrogoncous progress 
1 1, 1990-March 31, “1997, 
D 9100: 564/GAR 127,862 PC A03/MF A01 
DOE/ER/14045-2 


129,584 PC A03/MF A01 


of heat within a mg vortex/ 
ve fy rh erten. (Progress report, 1989). 
129,585 PC A03/MF A01 





its. Annual 


hanced optical investigation of = 
1, , 1990. 

D “bent AR 128,809 PC A03/MF A01 
DOE/ER/25015-30 

oa reap and graphics in mathematical research. 

Progress report, June 1, 1990-May 31, 1991. 

DE91007333/GAR 128,917 PC A03/MF A01 
DOE/ER/25036-4 

Study of effects of small poy oncom on chaotic systems. 

December 1990. 


Progress report, January 1990- ' 
DE91007320/GAR 129,647 PC A03/MF A01 
DOE/ER/40107-9A 
Experimental investigation of the production of gluebalis 
and meson states. Progress report No. 9A, Jan- 


resonance 
uary 16, 1990-January 15, 1991. 
DE91006739/GAR 129,752 PC A03/MF A01 


DOE/ER/40107-9B 
Research in particle main beyond the standard modei. 
_— report No. 9B, January 16, 1990-January 15, 
DE91006803/GAR 129,754 PC A03/MF A01 
DOE/ER/40161-T1 


— ener. cosmology. Technical progress 


‘gy physics and 
June 1, 1984-May 31, 1985. 


D 91006853/GAR 
DOE/ER/40161-T2 


129,766 PC A03/MF A01 


High energy physics and cosmology. Progress report, (June 
1, 1987- eA? 1988). 

DE91006854/GAR 127,595 PC A03/MF A01 
DOE/ER/40161-T3 
High energy physics and cosmology. (Annual technical 
ts aww report), June 1, 1988-May 31, 1989. 
1006855/GAR 127,596 PC A03/MF A01 
DOE/ER/40161-T4 

High energy physics and cosmology. (Annual technical 

Pepreee x report), as 1900-May 31, 1991. 

127,597 PC A03/MF A01 

Pe vnnneienin 


Dee 1 007369 GAR a 


129,797 PC A03/MF A01 
DOE/ER/40291-8 


Unusual initial and final state om in quantum chromo- 
dynamics. Progress report, July 15, 1990-December 20, 


DE91006729/GAR 129,750 PC A03/MF A01 
DOE/ER/40325-4 


Experimental studies of elementary particle interactions at 
hig! T report, October 1, 1989- 
October 20, 1990. 





rvs 


DE91006305/GAR 
DOE/ER/40350-4 
pany oy coil pulsed magnetic resonance 
9100 Ba4/GAR 
DOE/ER/40354-3 
Studies of the 
um using intermediate 
DE91 75/GAR 
DOE/ER/40374-41 


129,724 PC A03/MF A01 


resonance method to meas- 
ee moments. Progress 
990/20, 794 PC A03/MF A01 


r of the nuclear continu- 
fedvone, Progress report. 
129,735 A03/MF A01 
Research in accelerator (theory). Progress report, 
May 15, 1990-December 31, 1990. 
DE91006845/GAR 129,765 PC A03/MF A01 


DOE/ER/40410-T1 
Electromagnetic studies of nuclear structure and reactions. 
phan pow report. 
DE91006820/GAR 129,758 PC A06/MF A01 
Oeine as 


aed (sup 
and investigation charge symm (cup, 3) in (eup 30H 


roport 15 May 1988-1 December 
oe 129,763 PC 403 / MF MF AO1 
DOE/ER/40452-6 





of a helium-4 based solar neu- 
tino detector. = report, May 1, 1988-December 31, 
DE91006731/GAR 129,751 PC A04/MF A01 

gs on 

~ below 2 GeV. 


so report, my my 1990-Apr 30, 1 
DE91006836/GAR 129, 761 PC A03/MF A01 


py sb mae 


interest in a Super Fixed Target Beauty Facil- 


ity iy Or) at the Superconducting 
DE91007404/GAR 1799 PC A05/MF A01 


DOE/ER/40523-1 
Seen set oS Cates Saar seat 468 SD ve 
search and pee of Mississpi. 


development ai 
—_ report, March 1, 1900. December 3 1990. 
DE91007325/GAR 129,791 PG A03/MF A01 
DOE/ER/40523-T1 


DESi00/403/GAR 


DOE/ER/40577-1 


Theoretical studies in elementary particle physics. Annual 

technical report, (June 1, 1990-November 1990). 

DE91006795/GAR 129,753 PC A03/MF A01 
DOE/ER/45170-7 


Theoretical studies on the electronic structure and proper- 
ties of = ceramic crystals and glasses. Annual 
[> a <7 1990-June 30, 1991. 
006814/GAR 127,877 PC A03/MF A01 
DOE/ER/45220-T3 
Application for continuation of mixed a and oo 
ivi a eee een january 1, 1 
— 31, 1990. 
91005077/GAR 127,890 PC A03/MF A01 
DOE/ER/45417-1 
Structure, adhesion, and stability of metal/oxide and oxide/ 
oxide a Technical progress report, August 1, 1990- 


July 31 
128,793 PC A03/MF A01 


ter subsystem. Progress report. 
129,798 PC A03/MF A01 


DE91006981/GAR 
DOE/ER/45423-1 
om rp microstructural 


‘ess report, (A 
beet oder '7/GAR 


DOE/ &R/51116-T1 


in magnetic thin films. 
ugust 1990-December 1990). 
128,883 PC A03/MF A01 


itive program to analyze heat and particle transport 
beta ? _ Annual technical progress report, 


May 989-, 990. 
DE9100687 IGAR 129,641 PC A03/MF A01 
DOE/ER/51124-T2 
High beta and second stability region transport and stability 
a Technical progress report, (October 1989-May 
DE91006957/GAR 
DOE/ER/52137-T1 
on electron one maser a! fusion reactor 
DES TObeBSTTGAR ” 125,600 PO A03/MF A01 
DOE/ER/52154-T1 


Code development incorporating environmental, safety and 

economic aspects of fusion reactors. Status report. 

DE91006877/GAR 129,387 PC A03/MF A01 
DOE/ER/52154-T2 


Code mp ene: i 

economic 

DE91006878/GAR 
DOE/ER/53220-T9 

El ics R hh Laboratory, Plasma Theory and Simu- 

lation Group ae progress report, January 1, 1989-De- 

5e91007303/GAR 129,644 PC A03/MF A01 
DOE/ER/53222-1 


High beta tokamak research and plasma theory. Report of 
progress, 8 November 1989-1 November 1990. 


129,643 PC A03/MF A01 


incorporating environmental, safety, and 
of fusion reactors. Status report. 
129,388 PC A04/MF A01 
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DE91006908/GAR 
DOE/ER-53266/35 


Effect of Beam-Attenuation —— on Fluctuation 

po egg yd Heavy-lon Beam Probe. 

PB91-151431/GAR 129,656 PC A03/MF A01 
DOE/ER/53266-37 


UNIX device driver for a Translink | Transputer board. 
DE91006969/GAR 128,948 PC A03/MF A01 
DOE/ER-53267/41 


and Potential Fluctuations in the TEXT To- 
a Heavy lon Beam . 
129,655 PC A03/MF A01 


129,642 PC A03/MF A01 


PB91-151308/GAR 
DOE/ER-53267/71 
of Plasma Space Potential and Radial Elec- 
tric Field in TEXT with a Heavy lon Beam Probe. 
PB91-151290/GAR 129,654 PC A03/MF A01 
DOE/ER/53293-2 
Electron collisional excitation of K- and B-like ions. 


pes ae ‘ess report, (September 1, 1989-June 30, 1990). 
006900/GAR 129,767 PC A03/MF A01 


DOE/ER/60285-4 
Simulation analysis of moored fluorometer time series from 


the Mid-Atlantic Bight during 1987-1990. 
DE91006262/GAR 129,537 PC A03/MF A01 


DOE/ER/60354-5 
Biological processes in the water column of the South At- 
lantic Bight: — responses. Progress report, June 


1989-June 1990. 
DE91006389/GAR 129,499 PC A03/MF A01 
DOE/ER/60519-T2 


New imaging systems in nuclear medicine. Technical 


ess report. 
Bes1004782/GAR 128,966 PC A03/MF A01 
DOE/ER/60539-T4 


Qacnaeme action of ionizing —. (Pr 
DE91005979/GAR 29,058 
DOE/ER/60568-2 


Measurements of metabolically active inorganic phosphate 


report). 
A03/MF A01 


1988. 
127.575 PC A03/MF A01 
DOE/ER/60707-3 
Considerations of beta and electron transport in internal 


dose calculations. 

DE91006306/GAR 129,060 PC A11/MF A02 
DOE/ER/60707-T1 

Considerations of beta and electron transport in internal 

dose calculations. Progress report. 

DE91006251/GAR 129,059 PC A04/MF A01 
DOE/ER/60819-2 


Vertical and xe fluxes - selected radionuclides and 


Actions Program annual 


— metals off the coast of southern California. Annual 
15 November 1900-14 November 1990. 

D '91005576/GAR 128,604 PC A03/MF A01 
DOE/ER/60828-1 

Stochastic of contaminant transport: One-dimen- 

sional non-reactive and reactive cases. Technical progress 

—. 

DE91005916/GAR 128,609 PC A04/MF A01 
DOE/ER/60857-2 

Human chromosome 21: Linkage nee and cloning in 

east artificial chromosomes. Pri 

E91006312/GAR 98,9 979 PC A03/MF A01 

DOE/ER/60862-2 

Transposon facilitated DNA ary . Pri 

DE91006541/GAR 2 Pe AOa/ME A01 
DOE/ER/60985-1 

Separation of DNA by pulsed field sone, electrophoresis. 

Progress cane 5 a * 1990-October 15, 1990. 

DE91006846/GA\ 128, oaY "PC AO3/MF A01 
DOE/FE-0165P-3 

Strategic Petroleum Reserve quarterly report, (July 1, 1990- 

pn rd 30, 1990). 

DE91006757/GAR 127,475 PC A03/MF A01 
DOE/FE-0215P 

Clean coal today. An update of the U.S. pig bag 

nol Demonstration Program: Issue No. 1, 1990. 

DE91006748/GAR 128,428 BC AO3/ MF A01 
DOE/FTR-9 1006806 

Asbest wg * toca trip report, August 25, 

1989 lember 10, 198! 

DE91 /GAR 128,432 PC A03/MF A01 
DOE/HWP-103 

po Radon Assessment and Mitigation Program. Progress 

, June 1989-May 1990. 

D 91006830/GAR 128,547 PC A06/MF A01 
DOE/HWP-105 

Hazardous Waste Remedial 

report, FY 1990. 

be81006474/GAR 128,575 PC A06/MF A01 
DOE/1ID/01570-H1 

Alaska oil and gas: Energy wealth or vanishing opportunity. 

Final report. 

DE91006616/GAR 128,390 PC A13/MF A02 
DOE/ID/12712-1 

Process development of thin strip steel casting. Final 
report. 


128,903 PC A12/MF A02 


DE91005692/GAR 
DOE/ID/12735-T12 
fabrication R&D. Quarterly technical progress 
1-June 30, 1990. 
128,907 PC A03/MF A01 


Ceramic 
Deot0 /GAR 


DOE/ID/12742-1 
the Geyser pobng Geothermal 
Neder Islands, Alaska. Finai 
129,252 PC A10/MF A02 


DHE). 
128,347 PC A06/MF A01 


i at 
ee en Idaho. 
DE91006140/GAR 


"129,439 PC A03/MF A01 
DOE/MC/11076-2869 


Evaluation of western and eastern shale oil residua as as- 


76/GAR ‘127,924 PC A03/MF A01 
DOE/MC/ 11076-2870 
simulation studies of the oil i 
peepee ns | recycle pyrolysis 
DE90009677/GAR 129,301 PC A0S/MF A01 
DOE/MC/ 11076-2886 
Quenched nonisothermal decomposition studies of ee. 
ment of Energy western ref oil shales: Preli 
DE90009698/GAR 128,298 PC A03/MF A01 
DOE/MC/ 11076-2887 
Application of a geochemical model to the a of the 
chemistry of extracts from non-recarbonated and recarbon- 
shales. 
DE90015323/GAR 
DOE/MC/ 11076-2888 
Evaluation of western shale oil as a feedstock for the pro- 
high-density aviation turbine fuel. 
DE90015326/GAR 128,300 PC A03/MF A01 
DOE/MC/ 11076-2889 


— of pyridine by combusted oil 
DE90015322/GAR 


il shale. 
128,562 PC A03/MF A01 
DOE/MC/ 11076-2912 


investigntion of Haya Ae maa aes Process performance 


DE9100 /GAR 128,274 PC A03/MF A01 
DOE/MC/22220-2892 





128,563 PC A03/MF A01 


Materials of the domain portions of Tube 
Bank ‘E’ Test Series Final report. 
DE90015335/GAR 129,305 PC A09/MF A01 

gap pane 

experience at the Grimethorpe PFBC 


General components 
ss -_— Series A2. Final report. 
15330/GA\ 129,303 PC A12/MF A02 
coasunsiaeapent? 


Plan for Test Series A2.2. Final report. 

DE91002005/GAR 127,930 PC A03/MF A01 
DOE/MC/23006-2918 

Fluidic fuel feed = Final report. 

DE91002017/GA 128,301 PC A04/MF A01 
a ake ents 

Measurement and modeling of ach id coal 

——. Ton aunty tenon hem 4. 1990-June 30, 

DE91005525/GAR 128,279 PC A07/MF A01 
DOE/MC/23077-2907 

Engineering support services for the DOE/GRI Coal Gasifi- 

-_ Research Program. Quarterly report, March-June 

DE90015574/GAR 
DOE/MC/23077-2922 

Evaluation of biological conversion of coal-derived synthe- 

DE91002025/GAR 128,302 PC A0S/MF A01 
DOE/MC/23167-2920 

Advanced coal-fueled gas turbine systems. Annual report, 


July 1989-June 1990. 

DE91002013/GAR 128,410 PC A0S/MF A01 
DOE/MC/23174-2914 

Preliminary ys = of the effects of coal-water slurry 

fuels on the combustion in GE coal fueled diesel engine 


(Task 1.1.2.2.1, Fuels). 
DE91002016/GAR 127,974 PC A08/MF A01 
DOE/MC/23270-2923 
Molten carbonate fuel cell logy imp it. Quar- 
try technica progress report No. for period ending May 
DE91005540/GAR 128,360 PC A03/MF A01 
DOE/MC/23274-2911 
Assessment of coal ee fuel cell power 


Beooots 79/ Gan 128,409 PC A04/MF A01 
DOE/MC/23293-2921 
i development of a multi-solid fluidized bed re- 


128,275 PC A0S/MF A01 





128,272 PC A03/MF A01 





actor concept. 

DE91002006/GAR 
DOE/MC/24248-2900 

Stochastic modeling of coal gasification combined cycle 
systems. Task 1 topical report. 


DOE/OR/21548-158-APP.C-D 
DE90015570/GAR 128,271 PC AOS/MF A01 
DOE/MC/24248-2901 

pa aang of coal gasification combined 
Bes00 1sastyGAn 26270 PO AIAME A14/MF A02 
DOE/MC/24256-2904 
\ low emissions 
cleanup system for direct coal 
DE90015571/GAR 128,408 PC A04/MF A01 
DOE/MC/24266-2926 


Development of an advanced, continuous mild gasification 
pore bond, gaathaea etm sean icles 


128,282 PC A04/MF A01 


1990. 
126,286 PC A03/MF A01 


Development of high energy density fuels from mild ee 

cation of coal. Task 4, Proposed upgrading schemes for 

DE91002023/GAR 128,276 PC A04/MF A01 
DOE/MC/25026-2910 

Contant coal-fueled fei MCFC stack: Systems 

DE90015578/GAR 28.578 PE AOS A05/MF A01 
yp pete oo 


feaiaty dy. Tas study. Task 1, Topical 
DE90015331/GAR 


DOE/MC/26267-2930 

Solvent extraction of Southern US tar 

Payee went, September 25, 1989-December 31, 1989. 

1005668/GAR 128,313 PC A04/MF A01 

DOE/METC-90/0270 

Gas Technology status 

DE90015321/GAR 
ppg me 


bed combustion preliminary 
apical 904 PC A07/MF A01 


128.246 PC A04/MF A01 


status report. 
Deo NSa20/GAR 129,302 PC A03/MF A01 
DOE/METC-90/6111 


Proceedings of the oil shale and tar sand contractors 


review 
DE90000489/ 128,296 PC A15/MF A02 
DOE/METC-90/6116 


METC: A for 
DE90015339/GAR 


DOE/NASA-5266-2 
Historical development of the 
DE91006447/GAR 
DOE/NASA/16310-15 
a ee ae Ene ae 
1 4 
DE91007250/GAR 128,827 PC A03/MF A01 
DOE-NPRC-9 1002437 
Naval Petroleum Reserves in California site environmental 
— for calendar year 
91002437/GAR 128,641 PC A10/MF A02 
DOE/NV/10630-3 
zone characterization of the Area 5 Radioac- 
tive Waste Management Site. Phase 1, i labora- 
— studies ps the determination of soil moisture - 
and unsai 
E91005956/GAR 129,430 PC A03/MF A01 
DOE/NV/10630-7 
Operation Cornerstone onsite —— ee safety a for 
announced nuclear tests, October t 
DE91005787/GAR 129,402 AOe/ME A A01 
DOE/OR/21548-154 
Screening level characterization of electrical Substation 
411. 
DE91004820/GAR 128,566 PC A04/MF A01 
Be a mt a 
chemical plant geotechnical a 
1, Borehole, 


"129,257 OPC A Ie ME AOS 


127,473 PC A03/MF A01 


128,363 PC A03/MF A01 


'91006837/GAR 
DOE/OR/21548-158-APP.B 
geotechnical pens ey Ap- 
B, Phase 2, Sane 2 Borehoke piezometer and test pit logs. 
91006838/GAR 129,320 PC A22/MF A03 
DOE/OR/21548-158-APP.C-D 
Weldon Spring Site Remedial Action at aoe 
Appendix C- Coons ot 
boreholes; Appendix C-2, eee loon 


June 1, 1991 
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data ( it 1989-August 1990); ndix D, A sieneaiaey 
soil test data sheets; Appendix D-1, Summary of permeabil- 


ity test result corrections. 
DE91006839/GAR 129,258 PC A16/MF A02 
DOE/OR-23701-37.2 


Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from pad 1 at the Elza 


Gate site, Oak Ridge, Ten 
DE91006014/GAR 128,518 PC A03/MF A01 
DOE/PC/70768-T1 


Kinetics of coal pyrolysis. Volume 1, Sections 1-5: Final 


r 3 

0£91005907/GAR 129,312 PC A19/MF A03 
DOE/PC/79654-T1 

po mgt ofa 1 eial coal combustor for industrial appli- 


inal report. 
Ses1006846/6 129,321 PC A0Q7/MF A01 
Prec tiny 
Computer controlled MHD power consolidation and pulse 
ation on. Final technical progress report, 


987- wos od 1990. 
DE91006793/GAR 128,364 PC A04/MF A01 
DOE/PC/79748-T1 
Control of fine particulate emissions from coal-fired utility 
a p= Lew collection device + cyclone). Final 
January 1, 1988-January 31, 1990. 
91005528/GAR 128,415 PC A06/MF A01 
DOE/PC/79812-T1 
Development of precipitated iron catalysts with improved 
=. Technical progress report, July 1-September 30, 


1 x 

DES1005597/GAR 128,284 PC A04/MF A01 
DOE/PC/79817-2-REV.1 

Direct conversion of methane to C(sub 2)'s and liquid fuels. 

Second . quarterly technical progress report, January 1- 

March 31, 1988: Revision 1. 

DE91005871/GAR 128,290 PC A06/MF A01 
DOE/PC/79817-5 

Direct conversion of methane to C(sub 2)’s. a caw 

-December 31, 


technical progress report, October 1 
DE91005730/GAR 128,288 PC ANG/ME A02 
DOE/PC/79817-6 


Direct conversion of methane to C(sub 2)'s and liquid fuels. 
Sixth quarterly technical progress report, January 1-March 


31, 1989. 
DE91005729/GAR 128,287 PC A08/MF A01 
DOE/PC/79817-8 


Direct conversion of methane to C(sub 2)'s and pon fuels. 
Final technical progress report for the period October 1, 


1987-December 31, 1989. 
DE91005868/GAR 128,289 PC A18/MF A03 
DOE/PC/80532-T4 


pan multielement determination of coal slurries using a 


current plasma. Final r 4 
BEoooTs? 28/GAR 128,299 PC A08/MF A01 
DOE/PC/88802-T6 
Exploratory coprocessing research. Quarterly report No 8, 
June 1, 1990-August 31, 1990. 
DE91005462/GAR 128,277 PC A03/MF A01 


DOE/PC/88818-7 
bee pnts close coupled catalytic liquefaction of coal. Sev- 


uarterly report, April 1, 1990-June 30, 1 
BES! 5932/GAR 128,291 PO A03/MF A01 


DOE/PC/88873-T8 
Global evaluation of mass transfer effects: In-duct injection 
flue gas desulfurization. Final report. 
DE91005529/GAR 128,416 PC A11/MF A02 
DOE/PC/889 10-8 
Detoxification and generation of useful products from coal 
combustion wastes. Final technical report. 
DE91006728/GAR 128,871 PC A04/MF A01 
DOE/PC/88911-T5 


DE91005886/GAR 

DOE/PC/89652-T1 
Innovative clean coal techi (ICCT): Demonstration of 
Selective Catalytic Reduction (SCR) technology for the con- 
trol of nitrogen oxide (NO(sub x)) emissions from high-sulfur 
poo -fired boilers. Quarterly report No. 1, July-September 
1 


DE91005920/GAR 128,424 PC A04/MF A01 
DOE/PC/89759-T3 

investigation of the rank d d of tar evolution. Quar- 

terly report, oa -30 June 1990. 

DE91005884/G. 128,316 PC A03/MF A01 


ounsiianee 
bem of Son ke ge in eee 3 wastewaters. Fourth 


pote ta) 30, 
TOOSSe1/ GAR 28.260 PC A03/MF A01 
DOE/PC/89772-T1 

Applications of micellar enzymology to clean coal technolo- 


gy. Fourth quarterly report. 
E91005553/GAR 128,283 PC A03/MF A01 
DOE/PC/89775-2 — 
Control of ca’ hydrotr 
for ‘ess report), sult 1, 1990- ae 0, 1 
£91005511/GAR 127,861 PC AO3/MF A01 
DOE/PC/89807-T1 
Evaluation of a preening oleae filter for small com- 
bustor particulate control. Project quarterly report, June- 


August 1990. 
DE91005596/GAR 128,418 PC A04/MF A01 
DOE/PC/89883-10 


Coal liquefaction process streams characterization and 
evaluation. Quarterly technical progress report October 1- 
December 31, 1989. 


1,1 
DE91005507/GAR 128,278 PC A07/MF A01 
DOE/PC/89904-T 17 


Mechanistic s' of chlorine removal from coal by high- 
a neoo leaching. Final report, January 1, 1989-August 


DF91005733/GAR PC A03/MF A01 
DOE/PC/89904-T18 
poten yee omnes liquid a pretreatments. Final 


, January 1, 1989-August 31, 1990. 
D 91005735/GAR 128,314 PC A03/MF A01 


DOE/PC/89904-T20 
Fine particle coal as a source of bore A in mgr aoe 
cations. Final an January 1, bey ugust 3 
DE91005883/G. 128,351 PC oa ME A01 


DOE/' ~nenaecns 


in-plant testing of microbubble column flotation. Fourth 
aged technical progress report, July 1, 1990-September 


DE91008 005524/GAR 128,311 PC AOS/MF A01 
DOE/PC/90036-T1 


Synthesis of model compounds for coal liquefaction re- 
search. Quarterly report No. 1, June 21-September 20, 


1990. 

DE91005598/GAR 128,285 PC A03/MF A01 
DOE/PC/90298-T1 

Catalysis and co-catalysis of bond cleavages in on and 

coal analogs. Quarterly report, August 1-October 31, 1990. 

DE91005599/GAR 128,419 PO A03/ME A01 
DOE/PC/90504-T17 


Configurational diffusion of coal macromolecules. Quarterly 
1 


report, S -Di 5, 1990. 
DE91005031/GAR | 129,310 PC A03/MF A01 
DOE/PC/90540-16 
Determination of the effect of various hydrogen bonding 
ee tk of coal liquids. Final report, 


n the viscosity 
vaca ber 15, 1986-August 14, 1990. 
DE91005751/GAR 128,315 PC A03/MF A01 


DOE/PC/91254-T1 
Production of molten-caustic-leached coal for combustion 


128,318 PC A03/MF A01 





“— Ranaut. 


128,423 








Thermally induced structural chai yee busti 

Quarterly progress report, May 1, 1 uy at 

DE91005739/GAR 129,314 PC AOS) MF A01 
DOE/PC/88912-T7 

Roles of additives and surface control in ng atomization. 

Interim report, September 1988-September 19: 

DE91005461/GAI 129,313 PC "A03/ME A01 
DOE/PC/88918-7 

Reduction of NO(sub x) and SO(sub 2) emissions from coal 

burning pulse combustors. Quarterly technical progress 

re , April 1, 1990-June 30, 1990. 

DE91005535/GAR 128,417 PC A03/MF A01 
DOE/PC/88931-T2 

bang by clay-catalyzed oligomerization of plant mon- 

en aes eS 1990-March 31, 1990. 

DE91005464/G 128,310 PC A03/MF A01 
Pe neon ct 

Coalification by clay-catalyzed oligomerization of plant mon- 

omers. Annual progress report, October 1, 1989-September 

30, 1990. 

DE91006635/GAR 
DOE/PC/88941-T7 

Study of coal particle shape and three-body wear. Quarterly 

r , July 1990-September 1990. 

DE91005885/GAR 128,317 PC A03/MF A01 
DOE/PC/88941-TS 

Study of coal particle nme and three-body wear. Quarterly 

report, April 1990-June 1 


OR-34 VOL. 91, No. 11 


128,325 PC A03/MF A01 


. Final report. 
DE! 18442/GAR 128,297 PC A03/MF A01 
DOE/PE-0097P 
Assessment of costs and benefits of flexible and alternative 
= use in the US transportation sector. —! report 
e, Costs of methanol production from biom: 
DE81004870/GAR 128,307 PC ‘A03/ MF AO1 
DOE/RL-90-0041 
Hanford land disposal restrictions plan for mixed wastes. 
DE91007156/GAR 128,552 PC A10/MF A02 
DOE/SR/00870-44 


Research on: A. Reclamation of borrow pits and denuded 
lands; B. Biochemical — of mycorrhizae of forest 


trees. Final report, 1975-1989. 
DE91006744/GAR 129,234 PC A03/MF A01 
DOE/SR/18001-4 
Development of critical life stage assays: Teratogenic ef- 
fects of SRS effluent components on freshwater fish, gam- 


busia. Final report. 
DE91006743/GAR 128,618 PC AOS/MF A01 
DOE/UMTRA-40005-REV.1 


UMTRA ot site management manual. Revision 1. 
DE91005806/GAR 129,428 PC A06/MF A01 
ys cr ten od 
di inting, and distribution of 
UMTRA Project National Emvronmertel Policy Act docu- 
ments. 





DE91005799/GAR 
oi ng 150224-0006 


environmental, health, and safety plan. 
Deetooset /GAR 129,057 PC A03/MF A01 
DOE/UMTRA-150327 
Pri matic Environmental Report for remedial actions at 
UMTRA Project vicinity properties. 
DE91005813/GAR 128,515 PC A04/MF A01 
DOE/UMTRA-350124 


Project Surveillance and Maintenance Pla: 
DE91005819/GAR 128,268 "pc A09/MF A01 


DOE/UMTRA-400124-0167 


Uranium Mill — Remedial — (UMTRA) Project. 
DE91005801 / 128,267 PC A04/MF A01 


DOE/ cinenaare 1 . 


Integrated Project Management System description 
DE91005810/GAR 128,513 PC AOS/MF A01 


DOE/UMTRA-400129 


128,266 PC A05/MF A01 


ey programma’ and activities for implementing the 

Urartu Mill al Tangs Remedial Action Pr 

DE91 128,509 PC A04/MF A01 
cowennbecanes 

UMTRA — ey action Rood CPA and disposal 0 

design to comply with the pi 

CFR Part 192). 

DE91005805/GAR 
DOE/UMTRA-400640 


Groundwater contaminant plume ranking. 
DE91005811/GAR 128,514 PC A03/MF A01 


DOE/UMTRA-400642 
Geomembrane special study. Final report. 
DE91005809/GAR 128,512 PC A03/MF A01 
DOE/UMTRA-400656 
pom content and unsaturated conditions in UMTRA 


radon barriers 
ohooss1e/ Gan 128,516 PC A03/MF A01 
DOE/UMTRA-400657 


Performance assessment of select covers and disposal cell 
compliance with EPA groundwater standards. 
DE91005824/GAR 128,517 PC AO3/MF A01 


DOE/WIPP-88-026-REV.1 
TRUPACT-II container maintenance program plan. Revision 


DE91006051/GAR 129,416 PC A03/MF A01 
DOE/WIPP-90-003 
Waste apn EA Plant Site Environmental Report for 


calendar year 1989. 

DE91006052/GAR 128,519 PC A08/MF A01 
DOT/DF/MT-91/001 

Merchant Vessels of the United States. 

PB91-506907/GAR 
DOT/FAA/CT-TN90/9 

Real-Time Weather Processor (RWP) Prototype Test and 


Evaluation (PT herd E) Plan. 
N91-15651/3/GAR 127,639 PC A05/MF A01 
DOT/FAA/CT-TN90/22 


Using Simulation to Evaluate the Safety of Proposed ATC 


‘ations and Procedures. 
A229 686/1/GAR 129,970 PC A03/MF A01 
DOT/FAA/CT-TN90/35 
Aeronautical Mobile Satellite Service (AMSS) Capacity 
Analysis and Protocol Performance Simulation Plan. 
N91-15295/9/GAR 129,951 PC A03/MF A01 
DOT/FAA/CT-TN90/44 
DATAS Hardware Diagnostic Tests. 
AD-A229 687/9/GAR 127,525 PC A03/MF A01 
DOT/FAA/CT-TN90/50 
Antenna Radome Sample Test Report. 
N91-15470/8/GAR 128,026 PC A03/MF A01 
DOT/FAA/CT-TN90/53 
Effects of Runway Anti-icing Chemicals on Traction. 
N91-15189/4/GAR 129,973 PC A04/MF A01 
DOT/FAA/CT-90 
International Aircraft Operator Information System, Phase 2. 
N91-15928/5/GAR 129,975 PC A03/MF A01 
DOT-HS-806 659 
Evaluation of the BioSid Dummy: MDB-to-Car Side Impact 
Test of a 26 deg Crabbed Moving Deformable Barrier into a 
1987 Nissan Sentra 2-Door Sedan at 33.5 MPH. 
PB91-158436/GAR 129,990 PC A10/MF A02 
DOT-HS-807 657 
Evaluation of the BioSid Dummy: MDB-to-Car Side Impact 
BRD ap ow Sceyy molag rar ing Deformable Barrier into a 
Toyota Tercel 4-Door Hatchback at 33.5 MPH. 
PBST. 158428/GAR 129,989 PC A11/MF A02 
DOT-HS-807 658 
Evaluation of the BioSid Dummy: MDB-to-Car Side Impact 
Test of a 26 deg Crabbed Moving Deformable — into a 
1988 Hyundai Excel 4-Door Sedan at 33.7 MPH. 
PB91-158410/GAR 129,988 PC A11/MF A02 
DOT-HS-807 660 
Evaluation of the BioSid Dummy MDB-to-Car Side Impact 
Test of a 26 deg Crabbed Moving Deformable Barrier into a 
1987 Chevrolet Cavalier 4-Door in at 33.5 MPH. 
PB91-161042/GAR 129,991 PC A11/MF A02 





128,510 PC A07/MF A01 


129,516 CP T04 
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DOT-HS-807 661 
Evaluation of the BioSid Dummy MDB-to-Car Side Impact 
Test of a 26 Moving aeieaee Barrier into a 
1987 Ford Taurus 4-Door Sedan at 33.5 M 
PB91-160390/GAR 129,982 PC A10/MF A02 
DOT-HS-807-662 
Rollover, my and Dynamic Stability-Modified Suspen- 
sion Vehicles. Final Report. Volume 1. Technical Ri 
PB9t- 153502/GAR 129,978 PC A06/MF A01 
DOT-HS-807-663 


Rollover, erie, ote 
sion Vehicles. Final R 
PBSt- 153510/GAR 


DOT-HS-807-666 


Traffic Fatalities, 1990. Semiannual 

PB91-158402/GAR 
DOT-P-15-89-5 

Airliner Cabin Environment: Contaminant Measurements, 

Health Risks, and Mitigation Options. 

PB91-159384/GAR 128,444 PC A14/MF A02 
DOT-T-90-09 

Rural and Small Urban Transit Manager's Workshop. Stu- 


Workbook. 
PB91-161000/GAR 129,993 PC A09/MF AO02 
DOT-T-90-16 
Private Sector Contracting Workshop Manual for Rural and 
+ real aa Public Treveportation Providers. Workshop 
PB91-160978/GAR 129,983 PC A07/MF A01 
DP-MS-85-164 


gre wvlhg gr teen oe rc gged 
2. Appendices A-D. 
Oweoore PC A10/MF A02 


Report. 
129,987 PC A03/MF A01 





ih River Plant. 
128,536 PC A03/MF A01 


Waste salt disposal at 

DE91006523/GAR 
DP-MS-88-125 

Chloride removal from plutonium-aluminum alloy dissolver 

solution prior to purex solvent extraction. 

DE91005109/GAR 129,426 PC A03/MF A01 
DP-MS-88-218-REV.1 


D ination of nep 

metry. Revision 1. 

DE91005681/GAR 
DP-11 


Trends in Private | tment in D 
1990-91 Edition. 
PB91-159988/GAR 


DPST-74-238 
Improved resonance reaction rate calculation for lattice 


sics subsystem. 
DE91007249/GAR 129,785 PC A05S/MF A01 
DPST-80-447 


Inspection of irradiated P-7 fuel tubes. 
DE91007203/GAR 129,489 PC A03/MF A01 


DPST-83-625 


300-Area ooynse analysis for manae” 
DE91006415/GAR 


DPST-84-287 
aoe areas effluent treatment: The preperation ofa 


mulated effluent for system oan 
DE91005134/GA R PC PC AOS/ME A01 


DPST-87-387 


Fouling ay of tri-n-butyiphosphate on reverse osmosis 
ste and techniques for performance recovery. 
£91005116/GAR 128,597 PC A03/MF A01 


DPST-87-674 


Safety evaluation for the inner canister closure station. 
DE91005135/GAR 129,427 PC A03/MF A01 


DPST-87-690 
Characterization of organics in the feed streams for the H/ 


F Effluent Treatment Facility. 
DE91005115/GAR 128,596 PC A03/MF A01 
DPSTM-87-700-6 


Determination of aad ratio be Jen] 

DE91004324/GAR 129,425 
DREO-TN-90-13 

Proposed Method of FSK Generation and Demodulation for 


the DREO Radio Test Bed. 
AD-A229 660/6/GAR 127,986 PC A03/MF A01 


DREO-TN-90-16 
Pog ay Using an Electron Linac Source and 


Ram Memory Chip Detec 

AD-A229 SR/OIGAR 128,190 PC A03/MF A01 
DREO-1038 

Examination of Radiation-Induced Bit-Upset Patterns in 


AD-A229 659/8/GAR 129,665 PC A03/MF A01 
DRES-SM-1263 
Photoinactivation of Newcastle Disease Virus in Aerosol 


and in Solution. 
AD-A229 447/8/GAR 128,997 PC A03/MF A01 
DRI-TR-90-3-11-VOL-1 


prea Braking, and Dynamic Stability-Modified Suspen- 
n Vehicles. Final Report. Volume 1. Technical Report. 
PB91- 153502/GAR 129,978 PC A06/MF A01 


DRI-TR-90-3-1 A age 


Rollover, Braking, and Dynamic ility-Modified Suspen- 
sion Vehicles. Final Report. Volume 2. 


Appendices A-D. 
PB91-153510/GAR 129,979 PC A10/MF A02 





by controlied-potential coulo- 
129,482 PC A03/MF A01 





loping Countries, 
127,779 MF A01 


Planning Zones. 
PC A03/MF A01 


PC A03/MF A01 





DRIC-BR-115205 
ics of Order 15 and 30 from Analysis 

of 50 Orbit Determinations of 1967-102B. 

AD-A229 571/5/GAR 129,244 PC A03/MF A01 
DRIC-BR-115234 

= “Decomposition Based Least-Squares Lattice Algorithm 

AD Age 790/1/GAP 128,142 PC AQ4/MF A01 
DTRC-90/031 


Chaos by Solutions of a Forced Pendulum Equa- 
tion with a for the 


Terms. 
AD-A229 496/5/GAR 129,580 PC A03/MF A01 
DTRC-90/034 
a ne Fete Contes Sate Meds ens 8, 
AD-A229 397/5/GAR 129,115 PC A10/MF A02 
DU/DC/TR-16 
Synthesis and Characterization of Gallium-Arsenic Com- 
a Four-Membered Ga-As-Ga-Cl or Ga- 
As-Ga-As Crystal 


Structures of 
(Me3SiCH2)2GaAs(Si 
AD-A229 513/7/GAR 127,807 PC A03/MF A01 
E-5480 


— on Propagation of Sound Waves in Curved 

N91- Noi. 15848/6/GAR 129,572. PC A05/MF A01 
E-5542 

Lunar Missions Using Chemical Propulsion: System Design 

Issues. 

N91-15308/0/GAR 127,982 PC A03/MF A01 
E-5596 

Thermal Barrier Coating Evaluation 

N91-15390/8/GAR 
E-5614 

Overview of Space Ap ey ne Sees for Identifying Non- 

destructive Evaluation 7, a 

N91-15565/5/GAR 127,984 /MF A01 
E-5646 

Reinforcements: The Key to High Perf Cc 

Materials. 

N91-15329/6/GAR 
E-5723 

New Method of Making Advanced Tube-Bundie Rocket 

N91-15301/5/GAR 127,980 PC A03/MF A01 
E-5738 


ee Electrochemically | 
as Functions of Potential, K' 
ition Method 


28/1/GAR g 


Needs. 
128,811 PC A02/MF A01 





Ip 


128,830 PC A03/MF A01 


ited Nickel Elec- 
Concentration, and 


Not 128,231 PC A03/MF A01 


E-5741 


MA 4 


‘an Flutter. 
127,970 PC A03/MF A01 





Optical 

N91-15174/6/GAR 
E-5765 

In-Flight and Simulated Aircraft Fuel Temperature Measure- 


ments. 

N91-15418/7/GAR 127,939 PC A0S/MF A01 
E-5776 

Effect of Emitter Parameter Variation on } 2 ot gpammeae 


of Heteroepitaxial | 

N91-15306/4/GAR 128,403 Pe ‘03/ME A01 
E-5803 

Review of the Transmissions of the Soviet Helicopters. 

N91-15146/4/GAR 127,512 PC A03/MF A01 
E-5809 

Potential yoy of en Route Noise from an Advanced 

Turboprop Aircraft. 

N91-15842/8/GAR 127,520 PC A03/MF A01 

E-5832 

Estimation of the Engineering Elastic Constants of a Direc- 

— Solidified Superalloy for Finite Element Structural 

nalysis. 

Not -15598/6/GAR 128,886 PC A03/MF A01 
E-5874 

ICAN —— ity Analysi: 

N91-15328/8/GAR 


128,829 PC A03/MF A01 


Aerodynamic Characteristics of Vortex Ingestion for the F/ 
A-18 Inlet Duct. 

N91-15303/1/GAR 127,494 PC A03/MF A01 
E-5937 

and Heat Transfer investigations on a High 
lumber Turbine Cascade. 

N91-15134/0/GAR 127,490 PC A03/MF A01 
ECAO-CIN-613 

Ambient Water Quality Criteria Document: Addendum for 


Acenaphthene. 

PB91-161513/GAR 128,479 PC A03/MF A01 
ECAO-CIN-614 

— Water Quality Criteria Document: Addendum for 

PBO1-161 612/GAR 128,488 PC A03/MF A01 
ECAO-CIN-615 

Ambient Water Quality Criteria Document: Addendum for 


PBS1-161398/GAR 128,467 PC A03/MF A01 
ECAO-CIN-616 

Ambient Water Quality Criteria Document: Addendum for 

Aldrin/Dieldrin. 


ECAO-CIN-665 

PB91-161521/GAR 128,480 PC A03/MF A01 
ECAO-CIN-617 

Ambient Water Quality Criteria Document: Addendum for 


PB91-161539/GAR 128,481 PC A03/MF A01 
ECAO-CIN-621 
Ambient Water Quality Criteria Document: Addendum for 


Benzidene. 

PB91-161604/GAR 128,487 PC A03/MF A01 
ECAO-CIN-624 

Ambient Water Quality Criteria Document: Addendum for 

Carbon Tetrachioride. 


PB91-161554/GAR 128,483 PC A03/MF AO1 
ECAO-CIN-625 

Ambient Water Quality Criteria Document: Addendum for 

Chlordane. 


PB91-161547/GAR 128,482 PC A03/MF A01 
ECAO-CIN-628 
Ambient Water Quality Criteria Document: Addendum for 


PB91-161620/GAR 128,489 PC A03/MF A01 
ECAO-CIN-629 

Ambient Water Quality Criteria Document: Addendum for 

Chlorinated 


PB91-161380/ 128,466 PC A03/MF A01 
ECAO-CIN-630 

Ambient Water Quality Criteria Document: Addendum for 

Chlorinated Phenols. 


PB91-161661/GAR 128,493 PC A03/MF AO1 
ECAO-CIN-631 

Ambient Water Quality Criteria Document: Addendum for 

Chloroform. 


PB91-161562/GAR 128,484 PC A03/MF A01 
ECAO-CIN-632 
Ambient Water Quality Criteria Document: Addendum for 2- 


PB91-161570/GAR 128,485 PC A03/MF A01 
ECAO-CIN-636 
Ambient Water Quality Criteria Document: Addendum for 
PB91-161471/GAR 128,475 PC A03/MF A01 
ECAO-CIN-640 

Ambient Water Quality Criteria Document: Addendum for 


2, | 

PB91-161596/GAR 128,486 PC A03/MF A01 
ECAO-CIN-642 

Ambient Water Quality Criteria Document: Addendum for 


Papen ry 
PB91-161497/GAR 128,477 PC A03/MF A01 


ECAO-CIN-644 
Ambient Water Quality Criteria Document: Addendum for 


91-161448/GAR 128,472 PC A03/MF A01 
ECAO-CIN-646 
— Water Quality Criteria Document: Addendum for 
PB91-161505/GAR 128,478 PC A03/MF A01 
ECAO-CIN-647 
Ambient Water Quality Criteria Document: Addendum for 
PB91-161489/GAR 128,476 PC A03/MF A01 
ECAO-CIN-648 
Ambient Water Quality Criteria Document: Addendum for 
Fluoranthene. 
PB91-161430/GAR 128,471 PC A03/MF A01 
ECAO-CIN-649 
Ambient Water Quality Criteria Document: Addendum for 
PB91-161646/GAR 128,491 PC A03/MF A01 
ECAO-CIN-651 
Ambient Water Quality Criteria Document: Addendum for 
PB91-161463/GAR 128,474 PC A03/MF A01 
ECAO-CIN-652 
Ambient Water Quality Criteria Document: Addendum for 
Hexachlorobutadiene. 


PB91-161455/GAR , 128,473 PC A03/MF A01 
ECAO-CIN-654 
Ambient Water Quality Criteria Document: Addendum for 


PB91-161422/GAR 128,470 PC A03/MF A01 
ECAO-CIN-661 
Ambient Water Quality Criteria Document: Addendum for 


Nitrophenols. 
PB91-161414/GAR 128,469 PC A03/MF A01 


a : 
PB91-161406/GAR 
ECAO-CIN-664 
Ambient Water Quality Criteria Document: Addendum for 
PB91-161638/GAR 128,490 PC A03/MF A01 
ECAO-CIN-665 
Ambient Water Quality Criteria Document: Addendum for 
Phthalate Esters. 


128,468 PC A03/MF A01 
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PB91-161653/GAR 
ECTB-166-12B 
In 2 oe Survey Report: Control of Anesthetic Gases in 
Dental Operatories at University of California at San Fran- 
cisco, Oral Surgical Dental Clinic, San Francisco, California. 
PBOT. 152033/GAR 128,461 PC A07/MF A01 
ECTB-170-16B 


In-Depth Survey Report: The Control of Methylene Chloride 
in Furniture Stripping at Kwick Kleen Industrial Solvents, 


Inc., Vincennes, | 
128,460 PC A03/MF A01 


128,492 PC A03/MF A01 


na. 
PB91-151225/GAR 
EERL-89-04 
Digital Near Source lerog R ded by Inst - 
tal Arrays in T: , China. Part 1 
PB91-154112/GAR 


129,270 PC A12/MF A02 
EGG-BNCT-8777-VOL.4-NO.7 


Power Burst Facility/Boron Neutron Capture Therapy pro- 
_— for cancer treatment, Volume 4, No. 7. Monthly bulle- 
tin, 


uly 1990. 
DE91006210/GAR 128,972 PC A03/MF A01 
EGG-BNCT-8777-VOL.4-NO.8 
Power Burst Facility/Boron Neutron Capture Therapy Pro- 
= ling for — treatment. Monthly bulletin, August 1990: 


No. 8. 

Des 100821 1/GAR 128,973 
EGG-BNCT-8777-VOL.4-NO.9 

Power Burst Facility/Boron Neutron Capture ‘apy Pro- 

gram for cancer treatment. Monthly bulletin, ly 

1990: Volume 4, No. 9. 

DE91006202/GAR 
EGG-EAST-9232 

RS5FORCE/MODS3s: A program to compute fluid 

forces using hydrodynamic output from the RELAPS/MODS 


DE91006209/GAR 129,582 PC A06/MF A01 
EGG-EAST-9349 


Downflow dryout in a heated ribbed vertical annulus with a 
cosine power profile (Results from test series ECS-2, WSR, 


and ECS-2cE). 
DE91006187/GAR 129,456 PC A14/MF A02 
gr cag 


Labora’ % — of the Sonnenschein charger, Part 
1204 


number D 
DE91006543/GAR 128,225 PC A03/MF A01 


be ine 





PC A03/MF A01 


128,971 PC AQ4/MF A01 


Modeli ind analysis of energy conversion systems. 
DE91 133/GAR 128,946 PC A04/MF A01 
EGG-EP-9290 
Preliminary evaluation of regulatory and peat Ha eg for 
sodium-sulfur batteries in electric vehicle applica 
DE91006193/GAR 128,224 PC A038) MF A01 
EGG-FSP-9154 
Evaluation of ee steam interactions for ITER. 
DE91006185/G 129,379 PC A03/MF A01 
sepdcivueibeat 
Approaches to LLW disposal site selection and current 


pri of host states. 
DE91006148/GAR 129,440 PC A04/MF AO1 
EGG-M-89506 


Fielding The Automated Container Offering System: An in- 


terim report. 

DE91006171/GAR 129,171 PC A03/MF A01 
EGG-M-89511 

Model-based approach to intelligent control of gas metal 


arc aaa 
DE91006170/GAR 128,905 PC A03/MF A01 

EGG-M-89526 
with certifying borated stainless steel as a ship- 


cask basket material. 

Be 1006203/GAR 129,417 PC A03/MF A01 
EGG-M-89529 

Nonequilibrium diagnostics of plasma thrusters. 

DE91006172/GAR 127,938 PC A03/MF A01 
EGG-M-90058 


Dynamics of droplet formation and detachment in gas 


metal arc welding. 

DE91006130/GAR 128,878 PC A03/MF A01 
EGG-M-90071 

Certification challenges in the development oh an innovative 


= payload capacity spent fuel transportation cask. 
91006204/GAR 129,418 PC. A03/MF A01 


EGG-M-90120 
Impact of surface water recharge on the design of a 
———— monitoring system for the Radioactive Waste 
—. Complex, idaho National Engineering Labora- 


5£61006068/GAR 128,612 PC A03/MF A01 
EGG-M-90143 
Case for Mars: A case for nuclear thermal rocke' 
DE91006143/GAR 127,973 PC ‘A03/MF A01 
EGG-M-90157 
Reservoir related research at idaho National Engineeri _ 
Laboratory, Lawrence Livermore National Laboratory, 


Oak Ri National Laboratory. 
DE91006113/GAR 129,251 PC A03/MF A01 


EGG-M-90196 
Measurement of single particle temperature in plasma 
sprays. 
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DE91006135/GAR 
EGG-M-90207 


Technologies for sorting, assaying, classifying, and certify- 
transuranic waste within the United States. 
DE91006069/GAR 129,433 PC AQ3/MF A01 


EGG-M-90381 
Separation and concentration of = metals from 


= pes solutions using sulfate-reducing bact 
91006121/GAR 129,001 PC AO A03/MF A01 
EGG-M-90382 


128,810 PC A03/MF A01 


Biodesulfurization of materials. 
DE91006122/GAR 128,572 PC A03/MF A01 
EGG-M-90407 


Continuous bi tion of waste 
DE91006120/GA\ 128,571 


EGG-M-90432 
Preliminary configuration for a low pressure nuclear 
thermal rocket TLPNTR} 
DE91006110/GAR 127,972 PC A03/MF A01 


EGG-M-90443 
Application of the GSFUDS to advanced batteries and vehi- 


DE91006116/GAR 128,221 PC A03/MF A01 
EGG-M-90445 


mec A03/MF A01 


Simulation of electric with hybrid power systems. 
DE91006118/GAR 128,223 PC A03/MF A01 
EGG-M-90454 

Application of backpropagation neural networks to phonetic 


element 

DE91006144/GAR 129,024 PC A03/MF A01 
EGG-M-90473 

Evaluation of pulse power devices in electric vehicle propul- 


sion ey 
DE91006117/GAR 128,222 PC A03/MF A01 
EGG-M-90500 
essons learned from radioactive/mixed waste analyses at 


EG and G Idaho, Inc. 
DE91006134/GAR 128,526 PC A03/MF A01 
EGG-ME-9338 


Ground-based testing of space —_— power p 
DE91006179/GAR 129,400 PC AOS / MF A01 
EGG-PREP-8883 
Page to a eS risk of offsite release 
from a basis earthquake for Process Experimen- 
tal Pilot Plant. (PREPP). 
DE91006292/GAR 


EGG-SARE-9247 


Recommended methods for statistical analysis of data con- 
J bo cee measurements. 
DE91006102/GAR 128,644 PC A06/MF A01 


EGG-TMI-8133 

TMI-2 lower head creep rupture analysis. 

DE91006184/GAR 129, 455 PC A04/MF A01 
Scien 

Vitrification Treatability Study Work PI. 

DE91006104/GAR 128,522 PC. A04/MF A01 
EGG-WM-9038 

Preliminary numerical study of heat transport during in situ 

vitrification of 


bE91006212/GAR 128,528 PC A03/MF A01 
EGG-WM-9039 
Scaling considerations for modeling the in situ vitrification 
‘ocess. 
5E910061 06/GAR 128,523 PC A03/MF A01 
EGG-WM-9040 
— re of fluid flow and combustion in the ISV 


beat 006178/GAR 128,527 PC AOS/MF A01 
EGG-WM-9046 

bn a nd studies of off-gas release during in situ vitrifica- 

DE51006212/GAR 128,573 PC A05S/MF A01 
EGG-WM-9047 

In situ vitrification melt and confinement hood performance 

review. 

DE91006108/GAR 128,525 PC A03/MF A01 


EGG-WM-9052 
pert pe es Somes ISV do aebhnnng ached A 3-D finite element 
tric 


BE910061077 "GAR 128,524 PC A04/MF A01 
EGG-WM-9090 


128,529 PC A08/MF A01 


ngineering-Scale Test ES-INEL-4 Prod- 
uct Characterization Test Plan. 
DE91006103/GAR 128,521 PC A05/MF A01 


EGG-Wi-3301 
mary report of results of the vapor vacuum extraction 


Sumi 
test at at the RWMC. 
DE91006145/GAR 128,613 PC A04/MF A01 
EGG-10617-1061 
Aerial Radiological survey of the Alvin W. Vogtle Nuclear 
Plant and ae area, Waynesboro, Georgia: Date of 
survey: tember 1988. 
DE91 7A 128,534 PC A03/MF A01 
EMAE/TR-90-200 


Catalytic Ignition Model in a Monolithic Reactor with in- 
Depth Reaction. 


N91-15367/6/GAR 
EMG-1-91 


Export Markets for U.S. Grain and Products, January 1 
PB91-160770/GAR 127,567 PC ASME A At 


ENEA-RT-COMB-89-04 
py lo EUREX: annuario meteorologico 1987 del 
EUREX di Sal Juni Hester plant site. 1987 
annual met report, Sa ). 
DE91744359/GA MO 6 PC AO5/MF A01 
ENEA-RT-COMB-89-24 
| tufi vulcanici zeolizzati del Monte Vulture (Basilicata): Inda- 
gini Me age = gy e chimico-fisiche per un loro 


impiego 
to naa zeolite tuffs of Mount Vulture (I 
lution decontaminants: Mineralogical, 
feasibility study). 
DE91744414/GAR 128,558 PC A08/MF A01 
ENEA-RT-FUS-89-10 
ame theoretical considerations about cold fusion reactions 


deuterated metals. 
be01744957/GAR 129,818 PC A03/MF A01 
ENEA-RT-FUS-89-18 
Contributions to the 13th symposium on fusion engineering. 
Knoxville, TN, 2-6 October 1989. 
DE91003059/GAR 129,378 PC A03/MF A01 


ENEA-RT-FUS-89-21 
Overview of cold fusion results 
DE91744353/GAR 
ENEA-RT-FUS-89-22 
Sputtering of TiC coati low-energy and high flux 
-_ bombardment in Pisces. : 
E91744355/GAR 129,392 PC A03/MF A01 
ENEA-RT-FUS-90-03 
Se eae Seer eats ae ae 
t 


curr 
129,394 PC A03/MF A01 


127,935 PC AQ9/MF A01 


" 129,817 PC A03/MF A01 


BEo1744416/GAR 

ENEA-RT-FUS-90-05 
er ae © ae eet ee 
DE91744405/GAR 129,812 PC A03/MF A01 

ENEA-RT-FUS-00-07 

a ea 


ment 

DE91 744a04/GAR 129,649 PC A03/MF A01 
ENEA-RT-NUCL-90-06 

— for the automatic rezoning of 2-D Lagrangian codes 


ior ICF implosions 
E0174 18/GAR 129,652 PC A03/MF A01 
ENEA-RT-NUCL-90-07 
Transport properties of high critical temperature supercon- 
luctors. 
DE91744411/GAR 129,686 PC A03/MF A01 


li elementi in traccia nelle acque naturali 
devole (Alpi Dolomitiche, Bel- 
‘ole River Basin (Italy) trace elements 


n). 
DE91744358/GAR 129,264 PC A03/MF A01 
ENEA-RT-PAS-89-31 


Modeling the behaviour of 137Cs, 134Cs oh — in lake 
systems. Results of a research carried out 
ity measurement data collected following the > Chemobyl ac- 


cident. 

DE91744360/GAR 128,620 PC A03/MF A01 
ENEA-RT-PAS-89-33 

wee chamber for acute aerosol and gas inhalation ex- 


Boreas 744356/GAR 129,087 PC A03/MF A01 
ENEA-RT-PAS-89-35 


Evaluation of the of cemented je level wastes 
through an — characterization Pye 
DE91744354/GAR 128,556 PC "A03/MF A01 


ENEA-RT- -TIB-69-51 


Realization of a 
ide laser with a S! 
DE91 744341/GAR 


ENEA-RT-TIB-89-56 
Hn og study on a free electron laser source for plasma 


DE9144400/GAR 129,650 PC A06/MF A01 
ENEA-RT-TIB-89-57 

Visible “— near-UV laser multiphon ioniza 

troscopy of tetramethyitin and Srenbeyehane 

DE91744406/GAR 128,801 PC A03/MF A01 
ENEA-RT-TIB-89-58 

Simple treatment of the FEL pulse moon problem 


with inclusion of transverse 
DE91744339/GAR 123,614 PC A03/MF A01 
ENEA-RT-TIB-89-59 


Inductance calculation of discharge chamber for transverse 
lem. 


gas flow laser 
E91744340/GAR 129,615 PC A03/MF A01 
ENEA-RT-TIB-89-60 

as of 


discharges. 
beet 5E91744337/GAR 


igh Ret fl high beam quality carbon diox- 
129,616 PC A03/MF A01 


ition mass spec- 





y of X-ray triggered XeCi 
129,612 PC A03/MF A01 
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a photochemical reactor for IR laser 
ot Si and Si/sub 3/N/sub 4/ 

DE91 744067/GAR 128,799 PC A03/MF A01 
ENEA-RT-TIB-89-65 

ee bet Cavity det 

a free electron lasers. 

91744338/GAR 
ENEA-RT-TIB-89-72 


High gain FEL equation: An inexpensive numerical algo- 


DE91744347/GAR 129,619 PC A03/MF A01 
ENEA-RTI-COMB-89-03 


Residui liquidi dall’impianto: ITREC. pow di mescolamento 
dell’alta con la bassa attivita’. (Hi pees gg wastes 


Py E Study re: ITREC (Italy) wastes) 
Des yaas7nG 128,557 PC 403 /MF A01 
ENEL-410-107-1 





g and output optical intensi- 
129,613 PC A03/MF A01 


Experimental h the behavi 
insulator strings with failed units (ENEL. Ite 

0DE91744426/GAR 128,802 
ENEL-420.520/2 


ENEL experience of SF6 gas-insulated substai 
DE91744425/GAR 128,252 PC AOS A03/MF A01 


EPA/440/4-90/005 
Quality of Our Nation’s Water: A Summary of the 1988 Na- 
inventory. 


tional Water Quali 
128,623 PC A03/MF A01 





HV cap and pin 
> A03/MF AO1 


PB91-145912/GA 

EPA/450/1-90/004A 
Cancer Risk from Outdoor Exposure to Air Toxics. Volume 
1 


PB91-159624/GAR 128,464 PC A08/MF A01 
EPA/450/1-90/004B 
— Risk from Outdoor Exposure to Air Toxics. Volume 


2. Appendices. 
PB91-159632/GAR 128,465 PC A11/MF A02 
EPA/450/3-90/009 
Benzene Enabling ae for Standards on Benzene 


Transfer and Waste 
PB91-161737/GAR * 128,453 PC A06/MF A01 


EPA/450/3-90/013 


ing Research and 
sab 752/GAR 


EPA/450/3-90/019 


ps ae Manufacturing Industry - ae Document. 
PB91-161745/GAR 128,454 PC A08/MF A01 


EPA/503/8-89/001 
Saving Bays and Estuaries: A Primer for Establishing and 


Managi si Projects. 
PB91-145474/GAR 129,348 PC A08/MF A01 
EPA/505/8-90/001 


Guidance for Writing Case-by-Case Permit Requirements 


for Municipal Sewa 
PB91-145508/GAR 128,581 PC A12/MF A02 
EPA/530/SW-90/036 


RCRA a Manual 1990 Edition. 
PB91-145888/GAR 128,584 PC A10/MF A02 
EPA/530/SW-91/030 


Proceedings of the International Symposium ‘on Oil and 
Gas Exploration and Production Waste Management Prac- 
tices (ist). Held in New Orleans, Louisiana on September 


10-13, 1990. 
PB91-160549/GAR 126,589 PC$95.00/MF E09 
EPA/540/9-88/001 


Recognition and Management of Pesticide Poisonings. 


Fourth Edition. 

PB91-145656/GAR 129,089 PC A10/MF A02 
EPA/540/09-91/122 

Pesticide Assessment Guidelines, Subdivision F, Hazard 
Evaluation: Human and Domestic Animals. Series 84, Muta- 


nicity. Addendum 9. 
B91-158394/GAR 128,463 PC A03/MF A01 
EPA/540/09-91/123 
Pesticide Assessment Guidelines, Subdivision F, Hazard 
Evaluation: Human and Comestic Animals. Series 81, 82, 
and 83 Neurotoxicity. Addendum 10. 
PB91-154617/GAR 128,494 PC A04/MF A01 
EPA/540/FS-91/123 


Pesticide Fact Sheet Number 219: Tribenuron Methyl. 
PB91-159681/GAR 128,496 PC A03/MF A01 


EPA/540/FS-91/124 
Pesticide Fact Sheet Number 93.1: ‘Bacillus thuringiensis’ 


(Revi 

PB91-159673/GAR 128,495 PC A02/MF A01 
EPA/560/1-90/001 

Program on Ca ie cgacemaa for State Section 313 Program 


Coordina 

PB91- 145698/GAR 128,582 PC A05/MF A01 
EPA/560/5-90/012 

Mass Spectral Confi ion of Chiori 

iphenylethers in Human Adipose Tissues. 

PB91-159699/GAR 128,958 PC A04/MF A01 
EPA/560/7-90/003 

Toxic Substances Control Act Chemical Substance Invento- 

Re 1990 Supplement to pee! Janna Edition of the TSCA In- 


entory. User Guides and Indi 
PBOT. 159665/GAR oS 28, 659 PC A13/MF A02 





tory Development Projects. 
128,455 PC A10/MF A02 


d and Brominated 





EPA/570/9-89/007 


Cross-Connection L 
PB91-145490/GAR 127,908 PC A03/MF A01 
EPA/600/2-91/004 
Asbestos Fiber Reentrainment during Vacuuming and 
Wet aes of Asbestos-contamnated Carpet 
PB91-161695/GAR 128,451 A04/MF A01 
EPA/600/3-91/006 


Watershed Meee Project: Rationale for Hypothesis 


Formulation and Ti 
PB91-159616/GAR 128,634 PC A04/MF A01 
EPA/600/3-91/012 
Temporal Variability in Lakewater Chemistry in the North- 
eastern United States: Results of Phase 2 of the Eastern 
Lake Survey. 
PB91-159590/GAR 129,297 PC A11/MF A02 
EPA/600/3-91/013 


eling Results, and 
PB91-159707/GAR 
EPA/600/3-91/019 
Preliminary Testing, Evaluation and Sensitivity Analysis for 
the Terrestrial Ecosystem Exposure Assessment Model 


128,446 PC A03/MF A01 


(TEEAM). 
PB91-161711/GAR 
EPA/600/3-91/020 


PB91- paoT-161120/GAR 


EPA/600/4-91/004 
Multispectral Identification of Potentially Hazardous ‘od- 
ucts of Ozonation and Chlorination. Part 1. Studies of 
matographic and S; MX. 
PB91-161703/GAR_ 128, 639 PC A04/MF A01 
EPA/600/7-91/003 
Global Warming Mitigation Potential of Three Tree Planta- 
tion Scenarios. 


PROT 159608/GAR 128,445 PC A04/MF A01 
EPA/600/8-91/002 

Global Inventory of Volatile Organic Compound Emissions 

from ic Sources. 

PB91-161687/GAR 128,450 PC A04/MF A01 
EPA/600/9-91/001 


Biological Remediation of Contaminated Sediments, with 
Special Emphasis on the Great Lakes: Report of a Work- 
shop, Manitowoc, Wisconsin, July 17-19, 1990. 

PB91-161679/GAR 128,638 PC "A09/MF A02 


EPA/600/J-90/384 
Genetic berm ory in Clonal Vertebrates Detected by Simple- 


Fingerprinting. 
128,989 PC A02/MF A01 


128,660 PC A06/MF A01 


Mode e452 PC A13/MF A02 





Sequence DNA 
PB91-163972/GAR 
EPA/625/4-89/024 


Seminar Publication: Risk Assessment, Management and 
Communication of Drinking Water ination. 
PB91-145722/GAR 128,583 PC AOS/MF A01 


EPA/625/5-90/025 
Environmental Pollution ——_ Alternatives: Drinking Water 


Treatment for Small Commu 

PB91-145961/GAR wee 28, 624 PC A0S/MF A01 
ERL-290666-3 

Computer controlled MHD power consolidation and pulse 

— system. Final technical progress report, 

987-August 1990. 

DE91006793/GAR 128,364 PC A04/MF A01 
ES/ESH-17 

Strat for conducting iro tal surveillance of 
totem dl aor be comely ae DOE orders. 


128,611 PC A04/MF A01 
Pg stromal 
Longshore and Harbor Workers’ Compensation Act: Annual 
a on Administration of the Act during Fiscal Year 
PB91-153478/GAR 127,458 PC A04/MF A01 
ome 


if Space Materials. (Revised). 
128,831 PC A07/MF A01 





Data for Selection of 

Note 19830/470AR 
ESA-PSS-01-701-ISSUE-1-REV-2 

Data for Selection of Space Materials. (Revised). 

N91-15330/4/GAR 128,831 PC A07/MF A01 
ESA-SP-304 


International Sy 
Space Progra mmes: Test Facilities and Me thods. 
N91-15212/4/GAR 129,957 PC A23/MF A03 


ESA-SP-309 





| Testing for 


Some Papers from the Seminar Mirando al Espacio. 
N91-15192/8/GAR 129,847 PC ‘A05/MF AO1 


ESA-SP-1135 


Pri Medium-Term Strategy for Optical Interferometry 
i ce: R to the Esa Astronomy Working Group by 
the Esa Space Interferometry Study Team (SIST). 
N91-15873/3/GAR 
ESA-SP-1138 
parry sawed Imaging Microwave Radiometer: Instrument 


Panel Report. 

N91-15517/6/GAR 129,562 PC A03/MF A01 
ESD-TR-90-109 

Air Defense of the United States: Strategic Missions and 

Modern Technology. 


129,864 PC A04/MF A01 


ETDE-IT-90-97 


AD-A229 335/5/GAR 
ESL-TR-90-110 

InGaAs/AlGaAs Strained Single Quantum Well Diode 

Lasers with E ly Low Th d Current Density and 


129,098 PC A03/MF A01 





High Efficiency. 
ABAZ2o 317/3/GAR 
ESL-90019-PR 


129,598 PC A01/MF A01 





vember 1990. 

PB91-159558/GAR 
ESL-723090-2 

Bispectral Analysis of Radar Signals with Application to 

Target Classificati 

AD-A229 388/4/GAR 128,136 PC AQ9/MF A01 
ESNIB-90-9 


128,391 PC A14/MF A02 


Acoustics Research in Europe and the Soviet U 
PB91-159830/GAR 129,575 PC ‘A04/MF A01 


ETDE/ES-MF-1703725 
Modelos matematicos duros y biandos para la simulacion 
de sistemas quimicos analiticos. =e and soft mathemati- 
cal models for simulation in some analytical chemical 
system). 
DE91703725/GAR 

ETDE/ES-MF-1741650 
ee ee eae on yet On (lonizing ra- 


ition effects in 
Deo1741650/GAR 128,866 PC A10/MF A02 
ETDE/ES-MF-1741651 
Valoracion radiactiva de la simetria CP. (Radiative violation 
of Ls emp 9 
DE91741651/GAR 129,811 PC AO7/MF A01 
ETDE/ES-MF-1741652 


ee en ee 
marino de P; 


127,803 PC A09/MF A01 





‘elease of transuranic 
DE91741652/GAR 
ETDE/ES-MF-1741654 


DE91741654/GAR 
ETDE/ES-MF-1741655 


and level ionization by 
DE91741655/GAR 
ETDE/ES-MF-1741675 
Preparacion por descarga 
electrooptica 
acterisation for solar cells). 
DE91741675/GAR PC A09/MF A02 


ETDE-IT-90-86 


Visible and near-UV laser multiphoton ionization 

of Sn(CH/sub 3/)/sub 4/ and Si(CH/sub 3/)/ 3/)/ 
sub 4/ (laser chemical precursors). 
DE91744366/GAR 128,798 PC A03/MF A01 


ETDE-IT-90-87 


128,202 


tion of steam on 


Direct contact subcooled wai 
DE91744407/GAR 129,468 PC A03/MF "AO 
ETDE-IT-90-88 


Coherent antistokes Raman scattering instrument for diag- 


nostics of laser i 

DE91744368/GAR 128,800 PC A03/MF A01 
ETDE-IT-90-89 

Rack removal system ~ ot a new design feature adopted to 

facilitate 

nation and remote demanting tests in the ‘Ace pilot 

Best 744369/GAR 129,492 PC A03/MF A01 
ETDE-IT-90-90 

SEPI: A computerized approach to nuclear fuel cycle plants 


DE91744370/GAR 129,467 PC A03/MF A01 
ETDE-IT-90-91 

Se ee eee ae 

DesranaiGan 128,401 PC A03/MF A01 
ETDE-iT-90-92 





Time-resolved thermal load measurements of the FT limiter. 
DE91744408/GAR 129,393 PC A03/MF A01 
ETDE-IT-90-95 
Pyrolysis of exhausted olive husks coupled with two-stage 
thermal —— of aqueous olive oil mill effluents. 
DE91744343/GAR 128,578 PC A03/MF A01 
ETDE-IT-90-96 


Se ene enn eee 
DES! 94a412/GAR 129,651 PC A03/MF A01 





y of photo-triggered XeC! 
129,617 PC A03/MF A01 


June 1, 1991 OR-37 


laser ao doditame Modell tp 
DE91744344/GAR 
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ETDE-IT-90-98 


Kinematic and mag 
DE91744345/GAR 


properties of a es FEL. 
129,618 A03/MF A01 
ETDE-IT-90-99 
Computer simulation of laser induced heat flow: A three-di- 


mensional cory model of calculation. 
DE91744413/GAR 


128,761 PC A03/MF A01 
ETDE-IT-90-100 
e statistiche di base. (Energy 


Energia ed economia: Dati 
and : Statistical data base). 

DE91744346/GAR 127,775 PC A10/MF A02 
ETDE-IT-00-101 


Second section of Delphos photovoltaic plant. 
DE91744348/GAR 128,402 PC A03/MF A01 
ETDE-IT-90-102 
New parte ope to fast neutron diagnostic simulation: Monte 
with shower and drizzle splittings and finite close-col- 


toon treatment. 
DE91744419/GAR 129,653 PC A03/MF A01 
ETDE-IT-90-104 

Two-dimensional, fluid and 7 = effects on the 

seismic response of a restrained L 

DE91744421/GAR 129.460" “pc A02/MF A01 
ETDE-IT-90-105 


———— work in Italy on seismic isolation: Program ac- 


and some first results. 
DE91 DE91744422/GAR 129,470 PC A03/MF A01 


ETDE-IT-91-02 


ae | 





of pollutants on water sur- 

face by a XeCl laser fluorosensor. 

DE91744410/GAR 128,621 PC A03/MF AO1 
ETDE-IT-91-04 

Excimer laser development at the ENEA Frascati center. 

DE91744349/GAR 129,620 PC A03/MF A0O1 
ETDE-MF-1744540 

8. Energiebericht der Stadt Saarbruecken 1980-1989. (8th 

report of the town of Saarbruecken 1980-1989). 

DE91744540/GAR 128,263 PC A04/MF A01 
ETDE-MF-1744586 

poutine S des Betriebsverhaltens einer _ - meereaingen 

Gasturbine mit 

(Performance cerculetion of a multi-shaft | gas turbine with 

fluidized-bed combustion. Final report). 
'91744586/GAR 128,334 PC A07/MF A01 

ETDE-MF-1744587 

Potentiale zur Minderung der _CO(sub 2)- -Emissionen in der 

tswirtschaft der 


VDEW-Gespraechskreises 








‘Klimatragen’. 


Report of VDEW di group ‘Climatic problems’). 
DE91744587/GAR 128,435 PC A0S/MF A01 
ETDE-MF-1744588 

in Fernwaermesyste- 
S pauaananatonet aoe 


operating conditions in 
—— systems - — loads from operating tran- 


5e01744508/GAR 128,953 PC A06/MF A01 
ETDE-MF-1744589 

Thermofluiddynamische Berechnungen instationaerer Be- 

triebsverhaeltnisse mit dem Ziel der Optimierung der Be- 

triebsfuehrung eines A pape ees durch Nutzung der 


Wassertuellung des Rohriei- 

tungssystems bzw. von Waermespeichern. fluido- 
calculations of torn operating conditions for 

ized district Pn os ork operation through utiliza- 

tion of water or thermal energy storage system heat stor- 


Dk 91744589/GAR 128,354 PC AO5S/MF A01 
ETDE-MF-1744625 

Oxidativer Abbau von Schwefelverbindungen unter simulier- 

ten atmosphaerischen Bedingungen. Abschiussbericht. (Ox- 

idative degradation of sulphur compounds under simulated 


Loy od conditions. Final report). 
DE91744625/GAR 128,437 PC A04/MF A01 
ETDE-MF-1744646 


-§ 
pooh. Ermittiung. ( 








Recinfl —_ 





Beitrag zur der 
tomotor. (Methods for influencing ms scatter of Saar 
ines 


course in Otto — 
DE91744646/GAI 127,978 PC A09/MF A01 
ETDE-MF-1744647 
Einfluesse des Lebensalters auf das Kumulationsverhalten 
von Cadmium, Zink und Kupfer bei Ratten nach Cadmium- 
ueber das Trinkwasser. (Influence of age on the 
po apart behaviour of cadmium, zinc and — in rats 
ler exposure to cadmium via the drinking water). 
Best 744647/GAR 128,975 PC A07/MF A01 
yg tor? nae 


mweltbundesamt. Jahresbericht 1989. (Umweltbundesamt. 


ana ap 688) 128,655 PC A12/MF A02 
ETN-91-98398 

Modelling and Control of Flexible Manipulators. 

N91-15547/3/GAR 128,765 PC ‘A03/MF A01 
SS . 





Ti ive Behaviour of + atone Lami- 

nates and Its aoe on Contact Lar 

N91-15331/2/GAR 128,832 PC A03/MF A01 
ETN-91-98418 


Amoeba: A Distributed Operating System for the 1990'S. 


OR-38 VOL. 91, No. 11 


N91-15766/9/GAR 
ETN-91-98419 


126,083 PC A03/MF A01 


Paramorphisms. 
N91-15806/3/GAR 
ETN-91-98420 


Algorithms from Theorems. 
N91-15767/7/GAR 


ETN-91-98421 
are All Minimal Covers of a Set Using implicit Enumera- 


NOt- 15807/1/GAR 128,124 PC A03/MF A01 
ETN-91-98423 


Computing Boolean Functions on Anonymous Networks. 
N91-15808/9/GAR 128,934 PC A03/MF A01 


ETN-91-98424 


128,933 PC A03/MF A01 


128,084 PC A03/MF A01 


Specification and Verification of Real Time S' 
N91-15785/9/GAR 128,090 


ETN-91-98425 


Proving Termination of Parallel Programs. 
N91-15786/7/GAR 128, 091 PC A02/MF A01 


ETN-91-98426 
Note on the C of a Synch ly Parallel 


Boltzmann Machine for apsack Problem. 

N91-15787/5/GAR 128,123 PC A03/MF A01 
ETN-91-98432 

—— of the Asymmetric Shortest Queue Problem. Part 


etical 
Note 15810/5/GAR 128,935 PC A03/MF A01 
ETN-91-98434 
Analysis of the en Shortest Queue Problem. Part 


2: Numerical 
Not. 15811/3/GAI 128,936 PC A03/MF A01 
ETN-91-98435 


Local Area Networks. 
N91-15788/3/GAR 


ETN-91-98436 
Simulated Annealing as a Tool to Obtain New Results in 


Plane aw. 

N91-15812/1/GAR 128,918 PC A02/MF A01 
ETN-91-98437 

Applications of Probability in Analysis. 

N91-15834/5/GAR 128,941 PC A03/MF A01 
gprs 


nalysis of the Symmetric Shortest Queue P' 
Nor 15813/9/GAR 128,937 POI AOS/MF AO1 


ETN-91-98439 
Analysis of the Asymmetric Shortest Queue Problem with 


Threshold Jock 
128,938 PC A03/MF A01 


lems in ACP. 
A03/MF A01 








128,047 PC A03/MF A01 


ing. 
N91-15814/7/GAR 
ETN-91-98441 
Skew-Symmetric Matrices and the Euler Equations of Rota- 


tional Motion for Rigid Systems. 
N91-15815/4/GAR ” 128,919 PC A03/MF A01 
ETN-91-98493 
Pseudo-Reynoldszahleffekte in Transsonischen Windkanae- 
len (Pseudo Reynolds Number Effects in Transonic Wind 


Tunnels). 

N91-15135/7/GAR 127,491 PC A04/MF A01 
ETN-91-98494 

Das Laminare Freistrahiproblem bei Newtonschen Medien 

(Laminar Free Jet Problem, Using Newtonian Media). 

N91-15136/5/GAR 127,492 PC A06/MF A01 
ETN-91-98495 

Regelung Direkt pe mgr <4 Roboterachsen AM Beispiel 

Eines Sechsachsigen Industrieroboters (Regulation of a 

Direct Drive Robot Axle, Taking as an Example a Six Axle 

Industrial Robot). 

N91-15548/1/GAR 128,766 PC A09/MF A01 
ETN-91-98496 

Transiente Strahl von Di mit Knicken 

und Diskreten vachieeariacten re ransient Radiation Fields 

of Wire Antennas with Buckle and Discrete Nonlinearities). 

N91-15465/8/GAR 128,156 PC A07/MF A01 
ETN-91-98497 

Methodenkette Zur Integrierten Software-Entwicklung: Von 

der ns a a MIT Petrinetzen 

(Chain 4 > ral Softwar a From 
“vn bed felon a with Petri Nets). 

28,085 PC Ator MF A02 





Problem 
N91-1 57601 3/ 
ETN-91-98498 


Dielektrische Streifenieiter und Bauelemente: Untersuchun- 

= mit Millimeter-Wellen (Dielectric Wave Guide and Struc- 
‘al Elements: Examination with Millimeter Waves). 

NOT- 15468/6/GAR 128,176 PC A09/MF A02 


ETN-91-98499 


Untersuchungen von Erosionen an Thyristoren bei Stoss- 
Strombelastungen MIT der Ei 
Infrarot-Bezobachtung ‘Emir’ (Examinations of Erosions in 
Thyristors for Current Loads with the Single Pulse 
Detector for infrared Observation ‘Emir’). 
N91-15485/6/GAR 128,206 PC A09/MF A01 
ETN-91-98500 
Untersuchungen zur Diffusion von Zink in InP und 
InGaAs(P) Sowie ueber InGaAs(P)-Inp-Heterouebergaenge 
(Examination of the Zinc Diffusion in InP and InGaAs(P), as 
Well as Across InGaAs(P)-Inp Heterostructures). 
N91-15912/9/GAR 129,689 PC A08/MF A01 





ETN-91-98501 


Frequenzabhaengige Schlupfkoeffizienten fuer Rollenden 

Kontakt pane hon, Walzen (Fi (Frequency ndent 

Coefficients for Rolling Contact of Viscoelastic Rollers). 

N91- ISAO/S/GAR 128,779 PC A03/MF A01 
ETW-01-98602 


Windtirhi 


MIT Elastischen 
Fuego Toten Equations 4 for Wind Turbines with Elastic 
N91-15137/3/GAR 128,370 PC A04/MF A01 

ETN-91-96515 
La penes k 

sensor- und Magnetometer-Daten vatitude Estimation of 
Hs Altitude omy ga h Rockets, Using Star Sensor and 
Ne M2 10/8/GAR 129,855 PC A06/MF A01 

ETN-91-98517 
Ultrasonic b mee Measurement for Fast Robot Control: A 


Trani ment. 
128,767 PC A04/MF A01 





ioul 


von H mit Stern- 





sputer-| 
N91-15550/7/GAR 

ETN-91-98518 
Active Reduction of an Enclosed Sound Field: An Experi- 


mental Inv waa 
N91- 15846/9 GAR 129,570 PC A03/MF A01 
se 


Stability Analysis of Nonlinear Systems 
N91- 19626/1/GAR 128,926 PC A03/MF A01 


ETN-91-98521 





K-Exponential Stability of Ni 
N91- 8827/8/GAR 
ETN-91-98522 
Infinite-Dimensional Carleman Linearization, the Lie Series, 
and Optimal Control of Nonlinear PDES. 
N91-15828/7/GAR 128,928 PC A03/MF A01 


ETN-91-98523 
Practical Identification of Narmax Models Using Radial 


Basis Functions. 
N91-15829/5/GAR 128,940 PC A03/MF A01 
ETN-91-98524 


Pree sm Functions, Volterra Series, —_ Nps Analysis of 
Nonlinear Systems in the Frequency Domai 
NOI- 15830/3/GAR 128,929 PC A03/MF A01 


ce 


Delay Syst 
128,927 PC A03/MF A01 


jghts in Optimal Control. 


Selection of 
N91- TeyDO/e/GRR 127,551 PC A03/MF A01 
ETN-91-98526 


Real-Time Distributed Optimal ——. 
N91-15181/1/GAR 7,538 PC A03/MF A01 


ETN-91-98527 


Optimal Control 
N91-15797/4/GA 


ETN-91-98528 
Model Validity Tests for Nonlinear Signal Processing Appli- 


cations. 
N91-15468/2/GAR 128,122 PC A03/MF A01 
ETN-91-98531 


Veto Detector for ee eat ¢ Meg Particles. 
N91-15864/2/GAR 29,824 PC A03/MF A01 


ETN-91-98532 
ne Monte-Carlo Generation of Hadronic Fragments 


Conserved Momentum. 
N91-15836/0/GAR 129,709 PC A03/MF AO1 
ETN-91-98533 


Algebraic Moments of the Transverse — Distribu- 
tion of Hadrons Produced in Lepto-Produc! 
N91-15865/9/GAR 129,825 "Be A03/MF A01 


ETN-91-98534 
Cosmic-Ray Muons as a Calibration Source for High Energy 


eae Ray Detectors. 
91-15973/1/GAR 129,826 PC A03/MF A01 
ETSU-B-1178 


Forestry waste firing of industrial boilers. 
DE91745534/GAR 128,335 PC A06/MF A01 


ETSU-G-151-P1 


Progress in hot dry rock — energy technology for 
ication in West England. (1987-1989). 
D 91745532/GAR 128,348 PC A08/MF A01 
ETSU-L-29 


Summary of UK research on landfill microbiology: mid 


1970s-1990. 
DE91742559/GAR 128,577 PC A03/MF A01 
ETSU-TID-4075 


Neural Networks. 
128,099 PC AQ1/MF A01 


Conwy es! feasibility study of tidal power. 
DE91745531/GAR 128,366 PC A16/MF A02 
ETSU-TID-4083 

Diaphragm wall construction methods for the Mersey Bar- 


rage. 

Deo 745533/GAR 128,367 PC A06/MF A01 
FAA-ARD-90/27 

Automated Flight Strip Management System Functional De- 


scription. 
AD- ‘A229 606/9/GAR 129,969 PC AQ3/MF A01 
FC-2-91 


World Cotton Situation, February 1991. 
PB91-160788/GAR 127,568 PC A03/MF A01 
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FCR-11191 
Molten carbonate fuel cell technology improvement. Quar- 
= technical progress report No. 23 for period ending May 
bE91005540/GAR 128,360 PC A03/MF A01 
FD-MI-1-91 


Dairy Monthly Im 
PB91- 150058/GAR 


FDA/ORA-91/17-1991 
FDA inspection Operations Manual - Basic Manual - Janu- 


4 1991. 
PB91-913399/GAR 127,737 Subscription 
FEL-90-A080 
User Manual of the Force Structure Model Unit T: 
ine (Gebruikers Handleiding van de Type 
le TDM can het Gevechts Simulatie). 
AO -Asee 697/8/GAR 127,727 PC A03/MF A01 


FEL-90-A211 


Time-Domain Analysis of One-Dimensional Electromagnetic 

—s by Lossy Media (Tijddomein Analyse van Een-Di- 
nale Verstrooiing door een Medium met Verliezen). 

AD-A229 698/6/GAR 129,601 PC A04/MF A01 


FEL-90-B255 


Design of fle n Wirostip (0 Microwave Freque: 
bler and Tripler in croton Lome van yg 
bandige Microgolf 
diger in Microstrip). 
AD-A229 700/0/GAR 
FEL-90-B300 
Decision Support System for Manpower Planning (Een Bes- 
lissingsondersteunend Systeem voor Psy oy | 
AD-A229 699/4/GAR 127,428 PC A03/MF A01 
FERC/EIS-0052F-VOL-1 
Final Environmental Impact Statement, Salt Caves Hydro- 
pg Project, Klamath ‘patos Oregon (FERC 10199- 


000). Volume 1. Main Te: 
PB91- 151027/GAR 127,909 PC A18/MF A03 
FERC/EIS-0052F-VOL-2 


Final Environmental Impact Statement, Salt Caves Hydro- 
electric —- _Klamath a —— (FERC 10199- 


000). Volume 2 
PB91- 151035/GAR 127,910 ” PC A99/MF E06 
FFA-TN-1990-26 
T Cc Beh 
nates and Its Influence on Contact 
N91-15331/2/GAR 


FG-2-91 


World Grain Situation and Outlook, February 1991. 

PB91-160762/GAR 127,566 A03/MF A01 
FHORT-2-91 

Horticultural 4 Review, re 

PB91-160796/GAR 127,569 PG A03/MF A01 
FHWA/AR-88/003 


Asphalt Mix Permeability. 
PB91-153163/GAR 
FHWA/TS-90/053 
Proceedings for the Automated Pavement Distress Data 
a Equipment Seminar. Held in Ames, lowa on June 


12-15, 1 
PB91-161794/GAR 129,986 PC A99/MF A04 
FMPC-2215 


Radon suppression in stor: 
Department of Energy Fee 
Fernald, Ohio. 
DE91006914/GAR 


FNAL/C-90/240-A 


Stochastic inflation lattice simulations: 
structure of the universe. 
DE91006385/GAR 129,728 


FNAL/C-90/245-A 


Late-time cosmological phase transitions. 
DE91006381/GAR 127,593 


Pyne 252-A 


Inflation sector of extended inflation. 
DE91006378/GAR 129,727 


gene wes 253-T 


hni-rho eae at SSC and LHC. 
Deerooros /GAR 129,773 PC A03/MF A01 


FNAL/C-90/260-E 


Fermilab experiment E-687: Recent results on charm. 
DE91007060/GAR 129,774 PC A03/MF A01 


FNAL/C-90/261-E 


Recent results on charm from Fermilab experiment E-687. 
DE91006811/GAR 129,757 PC A03/MF A01 


FNAL/C-90/265-T 
Mechanisms of CP violation in gauge theory and the recent 


developments. 
DE91006487/GAR 129,736 PC A04/MF A01 
FNAL/C-90/269-T 


Electroweak eo" breaking: Bi quard condensates. 
DE91006810/GAR 756 PC A03/MF A01 


FNAL/C-90/275 


Low energy aspects of circular accelerators. 
DE91007061/GAR 129,775 PC A03/MF A01 


FNAL-TM-1378 
Design chart for long vacuum pipes and shells. 


's, January 1991. 
127,563 PC A03/MF A01 


Editor 
finition 


Dou- 
3reed- 





128,139 PC A03/MF A01 








of Carbon-Epoxy Lami- 
ws. 
128,832 PC A03/MF A01 


127,927 PC A04/MF A01 


silos at the United States 
Material Production Center, 
128,548 PC A03/MF A01 
Ultra-large scale 
PC A03/MF A01 


PC A03/MF A01 


PC A03/MF A01 


DE91006822/GAR 
FNAL-TM-1699 

Simplified, improved method for making amplifier equivalent 

np o measurements using a new generation digitiz- 

Os 10068821 /GAR 129,759 PC A03/MF A01 
FNAL-TM-1703 

Strain energy minimization in SSC it winding. 

DE91007250/GAR 129,986 PC ‘A03/MF A01 
FNAL-TM-1707 


129,760 PC A03/MF A01 


Table of tables: A database design tool for SYBASE. 
DE91007257/GAR 128,079 PC A04/MF A01 


FOA-A-20047-2.6 
FOA Insatser foer det Civila Foersvaret inom Omradet 
Verkan (Weapon Effects Research at FOA Intended for the 


Civilian Defence). 
PB91-160184/GAR 129,995 PC A03/MF A01 
FOA-B-40372-4.3 
Effects of Selenite-induced Variation in Glutathione Peroxi- 
dans Activity on Cellular Resistance to Radiation- and Per- 


oxide-induced Free Radical — 
PB91-160150/GAR 128,959 PC A05/MF A01 


FOA-C-20815-2.2 
Leg mm Vagutbredningsmodeller 
e Pri tion Models). 
PBST. 160028/GAR 
FOA-C-20822-2.6(2.7) 
Framkomlighet i Oevre Norriand: Positionsbestaemd Spard- 
—a med Ultraljudssensor och |R-Avstandsnaetare 
(Sinkage —— Determined with Ultrasonic Sensor and 


IR-Distancemeter). 
129,548 PC A03/MF A01 


(Hydroacoustic 
129,576 PC A09/MF A01 


PB91- 160036/GAR 
FOA-C-20824-2.1 
Aldringsstudier av Hydroxylt med 
Fluorescensspektroskopi aang § Studies of Hydroxyl- -Termi- 
nated Polybutadiene by Fluorescence troscopy). 
PBOI- 160168/GAR 127,897 PC A03/MF A01 
FOA-C-20825-2.7 
Koherens: meets. ast Teori och Praktiska Problem 
(Coherence: Basic Theory and Practical Problems). 
PB91- NOOTTG/GAR 129,577 PC A03/MF A01 
FOA-C-30595-3.4 
pos aol ogre with Superquadrics: Fusing Data from 
Camera and Laser Radar [oa pen y pee - oe 
uation ‘Posrenn Data fran Kamera och Laser Radar). 
PB91-160010/GAR 128,107 PC "A03/ME A01 
FOA-C-30601-3.2 
Measurements of the Relative Permittivity and the Loss 
Tangent of Dielectric Materials (Metoder foer Maetning av 
aan hos Dielektriska Material). 
PB91-160044/GAR 128,219 PC A03/MF A01 
FPL-GTR-68 
VENVAL. A A er Mill Cost ——— Program. 
PB91-160358/G. 128,900 PC A03/MF A01 
FPL-RP-500 
Stress Class Systems. An Idea Whose Time Has Come. 
PB91-160341/GAR 128,899 PC A03/MF A01 
FRC-383 
UNIX device driver for a Translink |i Transputer board. 
DE91006969/GAR 128,948 PC A03/MF A01 
FRCR-312 
Study of Density and Potential Fluctuations in the TEXT To- 
kamak with a Heavy lon Beam Probe. 
PB91-151308/GAR 129,655 PC A03/MF A01 
FRCR-367 
Measurements of Plasma Space Potential and Radial Elec- 
tric Field in TEXT with a Heavy = reer Probe. 
PB91-151290/GAR 29,654 PC A03/MF A01 
FRCR-380 
Effect of Beam-Attenuation Modulati on 
Measurements by Heavy-ion Beam Probe. 
PB91-151431/GAR 129,656 PC A03/MF A01 
FSGTR-NE-146 
Proceedings: U.S. Department of Agriculture Interagency 
Gypsy Moth Research Review, 1990. Held in East Windsor, 
Connecticut on January 22-25, 1990. 
PB91-153593/GAR 129,238 PC A08/MF A01 
FSGTR-SO-80 
PPSITE - A New Method of Site Evaluation for Longleaf 
Pine: Model Development and User's Guide. 
PB91-158337/GAR 129,239 PC A03/MF A01 
FSRN/INT-395 
Statistical Procedures for Fp Applicable to 
Modeling Climatic Effects on Forest Growth 
PB91-160820/GAR 129,243 PC A02/MF A01 
FSRN-SO-364 
Hardwood Reforestation in the South: Landowners Can 
Benefit from Conservation Reserve Program Incentives. 
PB91-152488/GAR 129,237 PC A02/MF A01 
Persad Reforestation in the South: Landowners Can 
nefit from Conservation Reserve Program Incentives. 
Past 160309/GAR 129,241 PC A02/MF A01 
FSRP/INT-438 
Predicting Behavior and Size of Crown Fires in the Northern 


Rocky Mountains. 
PB91-160382/GAR 129,242 PC A03/MF A01 
FSU-HEP-901110 


Supersymmetry: Current status and future prospects. 


d Polybutadi 





Fluctuati 





GRI-90/0029 


DE91006910/GAR 
GAMMA-51 
pre aig 5 von Hoehenti mit Stern- 
sensor- ad tatiana tunes te (Attitude Estimation of 
SS ey aan, ey ee Cae 
N91-15210/8/GAR 129,855 PC A06/MF A01 
GE-89-2 
G Employ : City E 
PB91-156109/GAR 
GE89-4 


129,768 PC A03/MF A01 








mployment in 1989. 
127,463 PC A03/MF A01 


a Emni + 


County 1989. 

PB91-156216/GAR 127,464 PC A03/MF A01 
GEFR-00881 

ABWR a ae Verification ae go Annual progress report, 

DE91006976/GAR 129,463 PC A03/MF A01 
GEOMET-IE-1872 

GRI’s Research House Utilization Plan. Topical Report, 

June 1986-December 1987. 

PB91-161349/GAR 127,747 PC A07/MF A01 


GEOMET-IE-1977 

Cooling Performance Evaluation of a Gas Heat Pump and a 

Proto Desiccant Dehumidifier in Two Contempo- 

A esearch Houses. Topical Report, June-September 

1 

PB91-155515/GAR 127,741 PC A07/MF A01 
GEOMET-IE-2096 

Airliner Cabin Environment: Contaminant Measurements, 

Health Risks, and Mitigation Options. 

PB91-159384/GAR 128,444 PC A14/MF A02 
GEOMET-IE-2201 

Cooling Performance Evaluation of A Efficiency Vari- 

Electric — Pump in ‘ary Re- 

search House. Ti eport, July: 1989. 

PB91-159574/GAR 128,357 PC A05S/MF A01 
GL-TR-90-0211 

Wave Dynamics in the 

AD-A229 306/6/GAR 
GL-TR-90-0305 

Effects of ae on Reactions of O-(H20)n £ = O-2). 

1. Temperature Dependences of Rate Constants for Reac- 

tions with O2, CO2, CO, NO, SO2, CH4, N2O. and F20. 

AD-A229 614/3/GAR 127,843 PC A02/MF A01 
GL-TR-90-0308 

Kinetic = a Te Pp Dep 

actions of F- with gi d Meth 

heory. 
AD-A229 714/1/GAR 127,845 PC A02/MF A01 


GR-7670-1 a 2% 





ic Hydroxy! Layer. 
127,643 ei A10/MF A02 





for the Re- 
i and 





Software Technology for Adaptable, Reliable Systems 
— Mum Toolkit Version 2.2 SunOS implementa- 
AD-A229 637/4/GAR 128,071 PC A04/MF A01 

GR-7670-1141(NP) 
Software Technology for Adaptable, Reliable Systems 
(STARS) (User Manual). Ada Command Environment (ACE) 
Version 8.0 Sun OS | 
AD-A229 400/7/GAR 


GR-7670-1150(NP) 
= a Technology for Adaptable, Reliable Systems 
( S). 
AD-A229 350/4/GAR 128,063 PC A03/MF A01 
GR-7670-1158(NP) 
rane) Technology for Adaptable, Reliable Systerns 


(STARS 
D-A220 349/6/GAR 128,062 PC A04/MF A01 


GR-7670-1165(NP) 


tation 
128,066 PC A07/MF A01 


mework (RLF 


Reusability Li Fra ). 
AD-A229 308/2/GAR 128,059 PC A02/MF A01 


GR-7670-1170(NP) 
Software Technology for Adaptable, Reliable Systems 
= Repository Langdon AdaKNET Software User’s 
AD-A229 635/8/GAR 128,070 PC A04/MF A01 
GR-7670-1171(NP)-VOL-1 
UR40 - Se Integration Librarian Software (User's 
Manual). Volume 
AD-A229 313/2/GAR 128,060 PC A05/MF A01 
GRI-88/0343 


Development of Desiccant Materials for Cooling System 
tions, Phase 1. Final Report, October 1987-Novem- 


1988. 
PBS! -159582/GAR 127,824 PC A0S/MF A01 


GRI-89/0248 


eae ae 


Control Techniques Used Seed uring F toa reat 
lember 1989. 


cal Report, 
PB91-155614/GAR 129,323 PC A03/MF A01 


GRI-90/0029 


Interim Corrosion Test Method for Gas Furnaces and 
Vents. Topical Report, January 1988-January 
PB91-161315/GAR 127,746 PC AO5S/MF A01 
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GRI-90/0080 
Field | tion Plan for inert Base Gas Use in Under- 
Folds inthe United States Final Report, 


‘ound 
1986- 

PB91-161224/GAI 128,342 PC A08/MF A01 
GRI-90/0132 

Loads and Environmental Effects on Interior Gas Piping 
S Final Technical Report, February 1, 1989-Decem- 


ber 28, 1990. 

PB91-161216/GAR 128,341 PC A09/MF A01 
GRI-90/0189 

FEMSA simulations of selected LNG vapor barrier verifica- 

tion field tests. Final October 1988-June 1990. 

DE91004201/GAR 128,411 PC A09/MF A01 

FEMS3A Simulations of Selected LNG Vapor — — 

tion Field Tests. Final Report, October 1988-June 

PB91-161232/GAR 128,449 PC Age) Me "A01 
GRI-90/0191.1 

Risk Assessment of Indoor Refueling and Servicing of 

CNG-Fueled Mass — Buses. ig 2. Final Report. 

Volume 1, 988-November 1 

PB91-161364/GAR 129,984 toc A05/MF A01 
GRI-90/0191.2 


Risk Assessment of Indoor Refueling and Servicing 
CNG-Fueled Mass Transit Buses. Phase 2. Final Ry 
Volume 2. Fault Tree Models, December 1988-November 


1990. 
PB91-161372/GAR 129,985 PC A09/MF A01 
GRI-90/0220 


Development of Microseismic Methods to — ~ 
— Fracture Dimensions. Final Report, 1 December 


987-30 November 1989. 
PBO1-161208/GAR 129,338 PC A07/MF A01 
GRI-90/0229 


Development of Technologies and Techniques to Enhance 
UI ‘ound Natural Gas Storage Operations: Well Casing 
IR , December 1990. 


Li Topical 

PBB. Te131/QAR 128,344 PC AO6/MF A01 
GRI-90/0231 

Reports Published by the Gas Research Institute in the 

Area <4 = — Bibliography and Abstracts Update 

PB91-161281/GAR 127,745 PC A06/MF A01 
GRI-90/0238 

Chemical Fundamentals g Coal Thermolysis. Annual 


Report, May 1989-April 1990. 
PB91-161299/GAR 128,293 PC AO6/MF A01 
GRI-90/0244 
aed Meade ing Applications ~S Gas Combustion Sys- 


tems. eit July 1989-J a br 
PB91- i0S4170AR 128,340 PC A05/MF A01 


GRI-90/0245.2 
oe Fluted Tubes and Enhanced Tubes in Confined 
. Part 2. Fluted-Tube Annuli. Final Report, August 
ToT July "1900." 


PB91-155523/GAR 
GRI-90/0245.3 
Spirally-Fluted Tubes and Enhanced Tubes in Confined 
ponte: Part 3. Confined Crossflow. Final Report, August 
1987-July 1990. 
PB91-155531/GAR 
GRI-90/0272 
Cooling Performance Evaluation of a ye Vari- 
Electric Heat Pump in a temporary Re- 
ical Report, July-September 1989. 
128,357 PC A05/MF A01 





129,593 PC A07/MF A01 
129,594 PC A04/MF A01 


search House. a 
PB91-159574/GA 
pens ian 
ing Performance Evaluation of a Gas Heat Pump and a 
—— Desiccant Dehumidifier in Two Cont 
esearch Houses. Topical Report, June-Sept 


Peot- 155515/GAR 127,741 PC A07/MF A01 
GRI-90/0297 

Heat Pipe Gas Combustion System Endurance Test for 

Stirling ine. Final Report, May 1990-September 1990. 

PB91-161257/GAR 127,979 PC A03/MF A01 
GRI-90/0298 

Improved Traveltime ey Without Rays. Annual 

Report, October 1, 1989-October 1, 1990. 

PB91-161307/GAR 129,278 PC A04/MF A01 
GRI-90/0304 


Two-Phase Flow in Tight Gas Sands. Final Report (Draft), 1 


il 86-30 November 1989. 
PB91-161265/GAR 129,339 PC A11/MF A02 
GRI-90/0319 


Testing of Ceramic oe Tube Heating System. Topical 


Report March-September 
PB91-161323/GAR 990. 128 782 PC A07/MF A01 
GRI-90/0339 


Development of a Low Temperature Catalytic Combustor 

mel Gas Turbine Applications. Final Report, March 

PB91- 181273/GAR 128,372 PC A07/MF A01 
GRI-91/0001 

Variable Speed Gas pete Air Compressor System. 

Topical Report, Phase 1 System Analysis. October 198 

October 1 

PB91-159533/GAR 128,777 PC A03/MF A01 
GRI-91/0004 


Definition of Stratigraphic Heterogeneity Using Borehole Im- 
aging: The Application of the Statistical Guanes Analysis 


OR-40 VOL. 91, No. 11 


Prot 


Teens. 2 Phase 1 Milestone Report, November 1989-No- 


vember 1990. 

PB91-159558/GAR 128,391 PC A14/MF A02 
GRI-91/0035 

GRI’s Research House Utilization Plan. Topical Report, 


June 1986-| 
PB91-161349/GAR 127,747 PC A07/MF A01 
GRI-91/0037 


the Annual Gas Del 
the Ani GRI Energy 
PB91- PBOT-158001/GAR 
GRI-0242 
Research on Processes Associated with Natu- 


Combustion 
ral Gas Used as an Internal Combustion Engine Fuel. Final 


Report, May 1988-July 1990. 
PB91-161240/GAR 128,343 PC A03/MF A01 


H-170-87-10 


for the 1990s. Sumi 
(11th). Held in Grand Tra- 
on August 13-15, 1990. 
128,265 PC A04/MF A01 


American Housing Survey for the Northern NJ Metropolitan 
Area in 1987. Current Housing Reports. 
PB91-155903/GAR 130,000 PC A12/MF A02 


H-170-87-21 
American Housing Survey for the Atlanta Metropolitan Area 
in 1987. Current Housing R 4 
PB91-155887/GAR 129,998 PC A11/MF A02 


H-170-87-38 
lousing Survey for the San Diego Metropolitan 


Aros 1061 987. Current Hi R 
ea in 1987. Current Housing Reports. 
PB91-155895/GAR 129,999 PC A12/MF A02 


H-170-87-60 
—- og Survey for the ——— Metropol- 
in 1987. Current Housing Ri 
PEO! 11155796/GAR 129,997 907 PC A11/MF A02 


H-170-88-45 
American Housing Survey for the Cleveland Metropolitan 


Area in 1988. Current Housing Reports. 
PB91-156083/GAR 130,002 PC A10/MF A02 


H-170-88-50 
American Housing Survey for the Indianapolis Metropolitan 


Area in 1988. Current Housing Ri 
PB91- 156075/GAR 130,001 PC A11/MF A02 


H-1554 
Initial Flight Test of a Ground Deployed System for Flying 
Qualities Assessment. 


ities 
N91-15182/9/GAR 127,505 PC A02/MF A01 
HCFA/SW/DK-91/015 
HCFA Grouper with Medicare Code Editor (HG/MCE), Ver- 


sion 8.0 (for Microcomputers). 
PB91-506766/GAR 128,672 CP DOB 


HCFA/SW/DK-91/015A 
HCFA hy with Medicare Code Editor (HG/MCE), Ver- 
sion 8.0. Software Guide for MS-DOS (Trade Name). 
PB91- 151449/GAR 128,669 PC A07 
HCFA/SW/DK-91/016 
Outpatient Code Editor (OCE), Version 6.0 (for Microcom- 


ers). 
Peet -506774/GAR 128,673 CP DOG 
HCFA/SW/DK-91/016A 
Outpatient Code Editor (OCE), Version 6.0. Personal Com- 
= DOS (Trade Name) Installation Manual. 
'B91-151456/GAR 128,670 PC A03 


HCFA/SW/DK-91/016B 
tient Code Editor (OCE), Version 6.0. Personal Com- 
Manual. 


er Software User 
94 151464/GAR 128,671 PC A04 

HEC-TD-30 

River R 

AD-A229 71 
HEC-TP-132 

Twenty-Five von st ca. ee. and Support- 

AB.Ab29 TOA/6/OAR "129,288 PC AOS/MF AO1 
HHS/IG/OEI/6-88/00360 

Resident Abuse in Nursing Homes: Understanding and Pre- 


venti 
127,716 PC A04/MF A01 


with HEC-1 and HEC-2. 
/8/GAR 129,283 PC A03/MF A01 


ing Abuse. 
PB91-159954/GAR 
ie 
pag iy iences Department investigation radiation in- 
lass 2, No. 39 and addendum. Deletion. 
5E91007077/GAR 129,068 PC A02/MF A01 
HW-28062-DEL 


Manufacturing Department radiation hazards incident inves- 


— ition. Deletion. 
DE91007078/GAR 129,033 PC A02/MF A01 
HW-31442 
Removal of cesium from uranium recovery 
DE91006696/GAR 128,544 
HW-33723 
Determination of Mn(sup 56) in reactor effluent water. 
DE91006903/GAR 129,461 PC A03/MF A01 
HW-36034 


‘ocess wastes 
A03/MF A01 


Department investigation, radiation 
129,423 PC A01/MF A01 


| Sciences 
Inoent Giese 1 No. 425. 
DE91007079/GAR 
HW-36034-ADD 
i Department investigation radiation in- 


Ri ical Scienc 
iene Clase 1, No. 425 (HW-36034) and No. 494-C (HW- 
38427). Addendum. 


DE91007080/GAR 
HW-38427 


Radiological Sciences Department investigation, radiation 
incident Class |, No. 494-C. 
DE91007081/GAR 129,424 PC A02/MF A01 


"aan 


129,069 PC A01/MF A01 


Radiological Science Department investigation radiation in- 
pom Class 1, No. 425 THW-36034) and No. 494-C (HW- 


38427). Addendum 
DE91007080/GAR. 129,069 PC A01/MF A01 
HW-43990 


Radiological sciences ee investigation: Radiation 


incident class |, No. 608-C. 
DE91007082/GAR 129,070 PC A01/MF A01 
HW-47941 


Special filter —— of Hanford process effluent gase: 
DE91006829/G. PC ‘A03/ MF A01 


HWRIC-RR-001 
Industrial Wastes in the Calumet Area, 1869-1970: An His- 


torical Geogr: , 

PBOT-160084/GAR 128,588 PC A07/MF A01 
HWRIC-RR-044 

yr — gage Waste Reduction: State Policy Options. P.A. 85- 


PB91-160416/GAR 128,587 PC A14/MF A02 
1AR-89-11 


Comparison of the Post-Buckling Behavior of aman and 
Composite Plates with Centrally Located Cutou! 
N91-15602/6/GAR 128,887 PC AG7/ME A01 


IDA-D-626-PT-2 


Physics of High-Tem i Air. Pt. 2. Application 
AD-A229 778/6/GA 129,227 PC ‘A09/ MF A01 


IDA/HQ-89-34632 


Physics of High-Temperature Air. Pt. 2. Applications. 
AD-A229 778/6/GAR 129,227 PC ‘A09/MF A01 


IDA/HQ-90-35572 


Soviet Military Thinking and to | i ee 
AD-A229 782/8/GAR 129,207 PC AOS/MF A01 


IDA/HQ-90-35752 
Future of Military RD: Towards a Flexible Acquisition Strate- 


Rb-a229 783/6/GAR 129,192 PC A03/MF A01 
IDA/HQ-90-36139 


IDA Advanced Technology Combat Simulation Project. 
AD-A229 823/0/GAR 129,196 PC A0S/MF A01 


IDA-P-2329 


IDA Advanced Technology Combat Simulation Project. 
AD-A229 823/0/GAR 129,196 PC A0S/MF A01 


IDA-P-2382 

Soviet Military Thinking and Nuclear Weapons Issue: 

AD-A229 782/8/GAR 129,207 PC A05/NF A01 
IDA-P-2444 

Future of Military RD: Towards a Flexible Acquisition Strate- 


b-az29 783/6/GAR 129,192 PC A03/MF A01 
IFP-36-351 
Analysis of parameter estimation problem in marine seis- 


mics. 
DE91726885/GAR 129,518 PC A19/MF A03 
IKE-5-232 
Bestimmung des Einflusses der Oxidation auf den Emis- 
sionsgrad von Metallen am Beispiel von Staehlen und 
pod (Determination of the influence of Lonscmn on the 
ittance of metals, shown for steels and titanium). 
DE91744464/GAR 128,909 PC A11/ME A02 
IKE-7-13 
Energetische Beurteilung von W. rhei. 
durch rechnerische Betriebssimulation. (Energetic _ 
tion of wet control — systems by means of computed 


simulation of ation 
DE91744754/GAR 128,355 PC A08/MF A01 


ILR-MITT-237(1980) 





Wingthirhi 





MIT Elastischen 
Fluegein Wotion Souter "for Wind Turbines with Elastic 


). 
N91°15137/3/GAR 128,370 PC A04/MF A01 
ILR-MITT-241(1990) 
Frequenzabhaengige Schlupfkoeffizienten fuer Rollenden 
Kontakt Viskoelastischer Walzen (Freque! indent 


incy 
, Slip Coefficients for Rolling Contact of Viscoelastic Rollers). 
*N91-15549/9/GAR 128,779 PC A03/MF A01 


IMA-RI-72 
‘al Resources Investigation II: 


Cultur: 
Wildlife Re’ 
PB91-164095/GAR 127,664 PC A03/MF A01 
1OWA/HR-1055 
Proceedi for the Automated Pavement Distress Data 
Collection Equipment Seminar. Held in Ames, lowa on June 
12-15, 1990. 
PB91-161794/GAR 129,986 PC A99/MF A04 
IPC-TR-90-005 
Nondeterministic Divide. 
N91-15783/4/GAR 
IPC-TR-90-007 


Characterization of Associativity 
N91-15784/2/GAR 


Rice Lake National 


128,088 PC A04/MF A01 


"128,089 PC A03/MF A01 
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IR-91-10004 
OECD Trade with the USSR and Eastern Europe: A Refer- 


ence Aid. 
PB91-928004/GAR 127,798 PC A06 
IR-1155 
pr ae pe pares _— suppression device for under- 


ind electrical face cutting equipment. 
£91005301 /GAR- 129,311 PC A0Q3/MF A01 


IRF-SR-205 
of the Auroral E ie 


Electrodynamics 
N91-15648/9/GAR PC A06/MF A01 


y: Performance Evaluator for Distributed 
lems. TDMA and Token Ring Schemes (Version 1). 
AD-A229 358/7/GAR 128,110 PC A08/MF A01 
IRS/DF/MT-91/001 


IRS Enrolled nts File. 
PB91-505339/GAR 


IRS/DF/MT-91/002 


IRS Enrolled Actuaries File. 
PB91-505347/GAR 


1S-M-655 
pay mse oo motion in anisotropic type-I superconductors 


low field: 
E91006675/GAR 129,680 PC A03/MF A01 
gr 
ernal friction peaks due to interstitials in bcc alloys. 
DEST 007411/GAR 128,884 PC A03/MF A01 
1S-T-1519 
Study bad O/Ni(100) with LEED and AES from chemisorption 


to o: 
128,881 PC A10/MF A02 


127,447 CP T04 


127,448 CP T02 


tion. 
DE91006694/GAR 
1S-5048 
or assay Beem Aug safeguards. Quarterly report, 


1-September 
Debt 006747/GAR 127,802 PC A04/MF A01 
1S-5049 
a scalable, fixed-time computer be 
DE9 0071 48/GAR 128,040 
ISBN-0-309-04336-0 


Earthquake an? Ss for re Dams: Design, Per- 


formance, and 
PB91-161067/GAR * 127,920 PC A08/MF A01 
ISBN-0-309-04433-2 
Natural Disaster Studies. Volume 1. The New Year's Eve 
— on Oahu, Hawaii, December 31, 1987-January 1, 


PB91-161091/GAR 129,298 PC A0S/MF A01 
ISBN-0-309-04434-0 

Natural Disaster Studies. Volume 2. Hurricane Elena, Gulf 

Coast, August 29-September 2, 1985. 

PB91-161059/GAR 127,613 PC A07/MF A01 
ISBN-0-309-04435-9 

Natural Disaster Studies. Volume 3. Sara , Texas, Tor- 

nado, May 22, 1987. An Evaluation of the arning System 

PBOT- 161109/GAR 127,614 PC A04/MF A01 


ISBN-0-8213-1352-5 
Trends in Private Investment in Developing Countries, 


1990-91 Edition. 
PB91-159988/GAR 127,779 MF A01 

ISBN-0-8213-1649-4 
World Bank Atlas, 1990. 
PB91-159921/GAR 

ISBN-0-8213-1735-0 
African Capacity Building Initiative: Toward Improved Policy 
Analysis and Development Management. 
PB91-159962/GAR 127,778 MF A01 


ISBN-0-8213-1752-0 
a Reallocating Resources for the Improvement of 


Educa’ 

PBO1- 139970/GAR 127,663 MF A01 
ISBN-0-8213-1754-7 

— Knowledge from Social Science in Development 


Projects. 

PB91-159996/GAR 127,780 MF A01 
ISBN-0-88474-141-9 

California Policy Choices. Volume 1. 

PB91-155721/GAR 129,838 PC A12/MF A02 
ISBN-0-88474-142-7 

California Policy Choices. Volume 2. 

PB91-155739/GAR 129,839 
ISBN-0-904947-27-0 

Electronically ee Fuel Injection for Diesel E 

N91-15543/2/G, 127,940 PC A03/ ty ‘A01 
aauieaadane 

Nasjonal Langtidsplan for Romvirksomhet (Nitpr) Med 

ee for 1990-1993 (National Long Term Plan for 

Space Activities _— Action Plan for 1990-1993). 

N91-15208/2/G, 129,854 PC A03/MF A0O1 
aampunain 

owen in Space, 1989/1990: A Short Presentation of the 

ian Space Centre and Space Related Industry. 

Note 1 209/0/GAR 129,956 PC A04/MF A01 
ISBN-91-554-2561-5 

Effects of Selenite-Induced Variation in Glutathione Peroxi- 

dans Activity on Cellular to Radiation- and Per- 

oxide-Induced Free Radical Damage. 


nchmark. 
PC A03/MF A01 


127,777 MF A01 


PC A12/MF A02 





PB91-160150/GAR 
ISBN-91-7174-530-0 
Electrodynamics of the Auroral E Region. 

N91-15648/9/GAR 127,608 PC A06/MF A01 
1OBN-61-7848-220-8 

ing av Traef Tekniska och Ekonomiska 

Paneer nee lly Fallstudie av A13-Metoden (Renova- 
tion of Wooden Window Frames 

127,755 PC A03/MF A01 


128,959 PC A0S/MF A01 





PB91-160002/GAR 
ISBN-92-835-0584-0 
Ach in C 
N91-15154/8/GAR 
ISBN-92-9092-058-0 
International Si 


Space Programmes: 

N91-15212/4/GAR 
ISBN-92-9092-078-5 

Some Papers from the Seminar Mirando al Espacio. 

N91-15192/8/GAR 129,847 PC AOS/MF A01 
ISBN-92-9092-116-1 

a Medium-Term Strategy for Optical Interferometry 

ice: Ri to the Esa Astr —_ 


leport 
the sa Space Interferometry ~— Team (SIST). 
N91- 15873/3/GAR (29,864 PC A04/MF A01 


ISBN-92-9092-128-5 
ay Imaging Microwave Radiometer: Instrument 


P. 

N91- 15517/6/GAR 129,562 PC A03/MF A01 
ISBN 951-38-3485-9 

Pai poltto hk ja —— yhteistuotan- 
nossa. (Pressurized combustion in ). 

DE91746265/GAR 128, ra PC A05/MF A01 
ISBN 951-38-3618-5 


prec cen ramen kaeyttoe vedyn varastoinnissa. (Hydrogen 


storage in metal _— 

DE91746267/GA 128,336 PC A04/MF A01 
ISBN 951-38-3712-2 

Oulun poe onan Osa 2. Laempoevaraston muu- 

tostoet sekae niiden kustannukset. -— ewe 1 heat stor- 

= in Oulu. Part 2. The converting and their costs). 

'91746284/GAR 138,369 PC A04/MF A01 

ISBN 951-38-3788-2 

Oulun kalliolaempoevarasto. Osa 4. Laempoevaraston vir- 

taustekniikkaa ja pienoismallikokeet. (Rock cavern heat 

storage in Oulu. Part 4. Water streams in the storage and 

the miniature model of the storage). 

DE91746283/GAR 128,368 PC A05/MF A01 
ISBN 951-42-2943-6 

Kustannus-hyoetyanalyysi maakaasu- aa biter - 

Pohjois-Suomen energiahuollossa. (Cost-benefit pene of 

the natural and peat alternatives ee power generation 


in northern Finland). 
128,337 PC A06/MF A01 





ts for Active and Passive Airborne 

127,529 PC A09/MF A01 

Environmental Testing for 
and 


on 
oun Feat Facilities 
129,957 PC A23/MF A03 





DE91746270/GAR | 
ISBN 951-47-2929-3 

Turvetuotannon ja turpeen kaeytoen osuus maapalion 

— hiilitaseessa. (Role of howe exploitation in aa 


carbon balance in Finland and 
DE91746273/GAR 128, 439 PC A04/MF A01 
ISBN 951-47-2930-7 


ee kaukolaempoealueilla. (Electrical space 
DEO 46274/GAR 128,356 PC A0S/MF A01 
ISBN 951-47-2932-3 


Energiankaeytoen ohjauskeinoja 
maista ja niiden hapten ‘Suomee! 


a muista 
(Administrative 
Se epedencas from some 
countries and their feasibility} in in Finnish conditions). 
On01746275/GAR 128,385 PC A06/MF A01 
ISBN 951-721-349-2 
Sellutehtaan lietteiden anaerobikaesittely ja sen vaikutukset 
lietteen kuivattavuuteen. (Anaerobic treatment of pulp mill 
sludges and it’s effects on sludge dewaterability). 
DE91746268/GAR 128,579 PC A08/MF A01 
ISBN 951-8928-33-9 


Infrapunakytkimet varastovalaistuksen ohjauksessa. (Infra- 

red switches at control of storehouse lighting). 

DE91746271/GAR 128,384 PC AOS/MF A01 
ISBN 951-8928-34-7 

Toimistorakennuksen energiankaeyttoe, kiinteistoe Oy Laut- 

tasaarenmaeki 4 Helsingin Lauttasaaressa. (Energy use in 

an office building, kiinteistoe Oy Lauttasaarenmaeki 4 in 

Lauttasaari, Helsinki). 

DE91746272/GAR 128,264 PC A04/MF A01 
ISSN-0436-1199 

Untersuchung von Reaktionen der ey tee a oem 

om 1A1) und Chel(x ~ ~ der Gasphase (Ex: 

f the Reactions of the Singlet-Carbene CHA qt) oe 

Cholix 1A’) in the ames ). 

N91-15365/0/GAR 127,881 PC A05/MF A01 
WOSSI/00 


laict ik 





i ohjauksessa. (Infra- 
aa aoe at control of storehouse ~ ng). 
DE91746271/GAR 128,384 BC A05/MF A01 
IVO-B-02/90 
Toimistorakennuksen energiankaeyttoe, kiinteistoe Oy Laut- 
tasaarenmaeki 4 Helsingin Lauttasaaressa. (Energy use in 
an office building, kiinteistoe Oy Lauttasaarenmaeki 4 in 
Lauttasaari, Helsinki). 


KFK-4747 


DE91746272/GAR 
IZF-1990-B-9 

Vapour Transfer in 2-Layer to Diffusion and 

Ventilation (Damptransport pm Ventilatie van 


2-Lagen Kleding). 
AD-A229 701 MOGAR 127,728 PC A03/MF A01 


IZF-1990-B-10 


Do Information Search Patterns Reflect | Rules 

(Geven Informatie-Zoekpatronen Intograeregots Woe) 

AD-A229 703/4/GAR 127, A03/MF A01 
IZF-1990-B-14 


How Experts Solve a Gat ene ee 
Expertise (Hoe Experts een Nieuw Probleem Binnen hun 


Pe Oplossen). 
AD-A229 702/6/GAR 127,693 PC A03/MF A01 


J-191-11 
SYNC2 Program 
AD-A229 505/3/GAR 


JA-6339 
Air Detense of the United States: Strategic Missions and 
AD-A229 335/5/GAI 129,098 PC A03/MF A01 
JA-6543 
InGaAs/AlGaAs Strained Single Quantum Well Diode 
Lasers with E ly Low Threshold Current Density and 
High Efficiency. 
A229 317/3/GAR 
JEGA/UMT-1288-0525 


128,264 PC A04/MF A01 


Report. 
129,376 PC A04/MF A01 





129,598 PC A01/MF A01 


Special study on covers. 
DE91005842/GAR 129,429 PC A05S/MF A01 
JPL-D-6665 

—— InfraRed Sounder (AIRS): Science and Meas- 


PBOT 5 156008/GAR 127,642 PC A03/MF A01 
JPL-PUBL-90-21 


Report on SHARP and the Voyager Neptune Encounter. 
N91-15799/0/GAR 129,859 PC A06/MF A01 


epee 
ne 161 PC AOS/MF AO1 


N91- 1S0S177/GAR 
Readiness Assessment. 
129,912 PC A03/MF A01 


a ies 9 


NOT. 1S /GAR 


JPL-PUBL-90-47 


Ohmic Model for Charge Transport in a Semiconductor. 
N91-15913/7/GAR 129,690 PC A03/MF A01 


JPL-PUBL-90-52 
eee sare et: RI 


Calibration 

N91-15630/7/' 128,404 PC A03/MF A01 
K/DSRD-263 

Confirming the Lanchestrian linear-logarithmic model of at- 

DE91006904/GAR 129,205 PC A08/MF A01 
K/DSRD-444 

NALDA CAI. Recommendations for an advanced instruc- 


tional model. 
DE91006831/GAR 129,172 PC A11/MF A02 
ayn se 


ite disposition of depleted uranium. 
DEg1006418/GAR 


K/ITP-327 

On He verifying the absence of highly enriched urani- 
um in centrifuge plants. 
9GAR 129,407 PC A03/MF A01 
Chlorofluorocarbon 
DE91006906/GAR 


DE91006691 
detection ———- 
129,398 A03/MF A01 
map esi 1 


K/QT-390 
KUITU-hankkeet 1990. (FIBRE ee 
DE91746269/GAR 28,898 


KCP-613-4294 
Preliminary concepts for high-temperature mold heating and 
cooling. Final 
DE91006279/GAR 128,760 PC A03/MF A01 
KCP-6 13-4408 
Moisture absorption and bakeout characteristics of rigid- 


flexibl itil inted wiri 
DE91006825/GAR 128,159 PC A03/MF A01 


KCP-613-4427 
Prototype ing fabrication by ——— 
DE91004289/GAR 128,753 A04/MF A01 
KFK-4746 
pao Lab i no hnik rgebnisbericht 
Forschungs- und Entwicklungsarbeiten 1989. (KfK 
Labelaiany tar Giethe Younnaiay 1989 report on the re- 
sults of research and ). 
DE91744623/GAR 128,436 PC A03/MF A01 
KFK-4747 


Kfk cies Se Angewandte Systemanalyse. Ergebnis- 
bericht ueber Forschungs- und Entwicklungsarbeiten 1989. 
— pe ee ee Department. Report on the 


esults 0 projects in 1 
DESI 7444s GAR 


128,532 PC AQ4/MF A01 


990). 
PC A03/MF A01 





989). 
126,654 PC A03/MF A01 
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KTM/E-B-71 
ew kaukolaempoealueilla. (Electrical space 
DE91746274/GAR 128,356 PC A05/MF A01 


kokemuksia muista 
Suomeen. (Administrative 
from some 


countries conditions). 
DE91746275/GAR 128,385 PC A06/MF A01 
KTM/E-D-183 

Turvetuotannon ja turpeen kaeytoen 

op ged (Role of peat e: 
Finland and 

DEDITaec7S/GAn 
KU-FRL-793-1 

Effects of Streamline Curvature and Swirl on Turbulent 

in Curved Ducts. 

N91-15506/9/GAR 127,498 PC A09/MF A02 
L-16809 

Static Internal 


Multiaxis Thrust-V. 
N91-15125/8/GAR 
L-16827 


maapalion ja 
tion in altering 
128,439 PC A04/MF A01 


of an Axisymmetric Nozzle with 
ing Capability. 
127,487 PC A0S/MF A01 


Definitions Sum 


Subsystems Component mary Pi \ 
N91-15714/9/GAR 129,857 PC A /MF A01 
L-44566C 


-Structure-interaction 
Trends to Future NASA Mi 
N91-15299/1/GAR 


LA-UR-90-3981 
ities for accelerating commercial development via 
DE91005900/GA 127,474 PC A03/MF A01 

yes gs 


(CSI) Technologies and 
129,872 PC AO6/MF A01 


Shock-wa' tion-of-state studies at Los Alamos. 
DE91005734/ R 129,671 PC (A03/MF A01 


LA-UR-90-4251 


Genetic oper s and the immune system 
DE91005878/GAR 128,977 PC A03/MF A01 
LA-UR-90-4261 
Ultrastructural in the lung following e 
isot (PFIB) and — of PFI Bin. 
duced lung injury by post-exposure exer 
DE91005877/GAR 128,970 5 PC A03/MF A01 


LA-UR-90-4336 
Chemical ane of hydrogen molecules to transition 


metal 

DE91005852/GAR 127,865 PC A03/MF A01 
LA-UR-90-4342 

Theory of state space reconstruction in the presence of 


noise. 
DE91005851/GAR 128,102 PC A04/MF A0O1 
LA-UR-90-4352 


be are mic Chemis! 
91005902/ GAR” 


LA-UR-91-7 


127,898 PC A04/MF A01 


Development of KrF lasers for inertial confinement fusion 
DE91007349/GAR 129,391 PC A03/MF A01 


LA-UR-91-61 
° for studying the (pi(sup (minus)),K(sup 0)) reac- 
tion at PILAC. 
DE91007354/GAR 129,795 PC A03/MF A01 
LA-UR-91-276 
Free energy simulation of on boundary segregation and 


thermodynamics in Ni(3-x)Al(1 + x). 
DE91007473/GAR 128,885 PC A03/MF A01 
LA-11742-MS 


Predicted Bremsstrahiung generation by energetic electron 


beams. 
DE91007164/GAR 129,782 PC A04/MF A01 
LA-11889-MS-VOL.1 


Peats of Costa Rica. Volume 1, Executive summary. 
DE91006048/GAR 128,389 PC A04/MF A01 


LA-11970-PR 
Progress at LAMPF, January-December 1989. Progress 
r 


'91006614/GAR 129,745 PC A13/MF A02 
LA-11980-MS 
Prompt air fluorescence induced by a high-altitude nuclear 


'91006010/GAR 129,403 PC AQ5S/MF A01 
LA-11981-MS 
THIEF, Version 1.0: An interactive simulation of nuclear ma- 
ial : 


DE91 OO7oeA/CAR a PC A03/MF A01 
LA-11982 
Evaluation of the NDP system. Final he October 1 
DE91006786/GAR 128,153 PC A06/' MP At A01 
LA-11993-MS 


CHARADE: A characteristic code for calculating rate-de- 
— shock-wave response. 
:91006791/GAR 129,55) PC A07/MF A01 
LA-12006-MS 


Field-trial results - pete non-nuclear verification in Air 
Force NELA flight tests. 


OR-42 VOL. 91, No. 11 


rity. 
129,491 


DE91005974/GAR 
LA-12027-MS 

Effect of porous 

eters on the performa 

DE91007313/GAR 
LBL-28653 

HVEM ete $2 the sintering of MgO nanocrystals pre- 


Besiodsac LAC GAR 126,788 PC A03/MF A01 
LBL-29452 
Purification of meen pw cellulose ethers. Extraction oe alkali 


salts with isopropanol and high-pressure carbon 
DE91004113/GAR 128,868 PC A04/MF A01 


LBL-2961 a 


127,433 PC A03/MF A01 


meneee4 ite a param- 
ince of —-, uid membranes. 
127,880" PC A03/MF A01 





Crack gr beh apsulation processed SiC- 
PMMA ersoulete a SS 
DE91005372/GAR 128,825 PC A05/MF A01 


LBL-29711 
ROC study of maximum likelihood estimator human brain 
image reconstructions in PET clinical practice. A progress 
r 
DE91005371/GAR 128,967 PC A03/MF A01 
LC-90-20747 
Engines and Innovation: Lewis Laboratory and American 


Propulsion Ti 
N91-15975/6/GAR 127,971 PC A13/MF A02 
M-176 


Sete Features of Fiscal Federalism. Volume 1. Budget 
Processes and Tax Systems, 1991. 
PB91-155499/GAR 127,763 PC A09/MF A01 
MEMO-COSOR-89-28 


Note on the Convergence of a Synchronously Parallel 
Boltzmann Machine for the Knapsack Problem. 
N91- 15787/5/GAR 128,123 PC A03/MF A01 


MEMO-COSOR-90-01-PT-1 
“— of the Asymmetric Shortest Queue Problem. Part 
nalysis. 


1: Theoretical A 
N91-15810/5/GAR 128,935 PC A03/MF A01 
MEMO-COSOR-90-03-PT-2 
Analysis of the ate Shortest Queue Problem. Part 
merical Anal 


2: Nu 

N91-15811/3/GA\ 128,936 PC A03/MF A01 
MEMO-COSOR-90-11 

Local Area Networks. 

N91-15788/3/GAR 
MEMO-COSOR-90-17 

Simulated Annealing as a Tool to Obtain New Results in 


Plane Geomet 
N91-15812/1/GAR 128,918 PC A02/MF A01 
MEMO-COSOR-90-18 
Applications of Probability in Analysis. 
N91-15834/5/GAR 128,941 
MEMO-COSOR-90-19 


Analysis of the Symmetric Shortest Queue P 
N91-15813/9/GAR 128,937 POA ‘AOS/MF A01 


MEMO-COSOR-90-20 
Analysis of = Asymmetric Shortest Queue Problem with 


119814/7/GAR* 
N91-15814/7/GAR 128,938 PC A03/MF A01 
MEMO-COSOR-90-27 
Skew-S' amare Matrices and the Euler Equations of Rota- 
tional Motion for Rigid Systems. 
128,919 PC A03/MF A01 


128,047 PC AQ3/MF A01 


PC A03/MF A01 


N91-15815/4/GAR 
MHR-13 
Historical Annotated Bibliography: Space Station Docu- 


ments. 

N91-15974/9/GAR 129,880 PC A23/MF A03 
MHSMP-90-18 

Pantex Plant site environmental report for calendar year 

1 


989. 
DE91007284/GAR 128,652 PC A08/MF A01 
yo eran 


Game Fishi 
91-153569/GAR 


MIT/LCS/TM-435 
Bounds on the Time to Reach Agreement in the Presence 


of Timing Uncertain 
AD-A229 766/1/GAR PC A03/MF A01 
MITSG-91-4 


Backpack-Portable Mass S 
Volatile Compounds in the Environment. 
PB91-160853/GAR 128,447 PC A03/MF A0O1 


MLM-3671 


Human factors apes for the TERF project. 
DE91006307/GAI 129,396 PC A06/MF A01 


MLM-3672(OP) 
Improved molding of DAP electrical components in alumi- 


num housings. 

DE91 /GAR 128,178 PC A03/MF A01 
MLM-3673(OP) 

Characterization of low density carbon a — 4 rr com- 


y, (CT) and ion microto' 
Bes ro0eaae/ Ga CMOS ME ‘A01 


128,784 
MLM-3675(OP) 
Calcium ae paration by 
polymer-bound crown compounds. 


My Northern Gulf of Mexico during 1989. 
127,582 PC A03/MF A01 


127,431 


for M it of 








hemical exchange with 


DE91006444/GAR 
MML-TR-86-76C 
Surface and Interface Characterization for High-Tempera- 


ture Adhesive Systems. 
AD-A229 600/2/GAR 128,783 PC A04/MF A01 


acon 


129,397 PC A03/MF A01 


Unt von Reaktionen der Singulett-Carbene 
CHA 1 MANY und =< 1A’) in der Gasphase (Examination 
of the Reactions of the Singlet-Carbene CH2(A 1A1) and 
Chel(X 1A’) in the Seseeun PI 

N91-15365/0/GAR PC A05/MF A01 


MPL-U-74/85 
Measurements of the Acoustic Backscatter of Selected 
Areas of the Deep Seafloor and Some Implications for the 
Assessment of jlodule Ri 
AD-A229 676/8/GAR 129,532 PC A03/MF A01 
MPS-9101-01 
Macular Photocoagulation Study: Manual of Procedures 
cag October 1, 1989, Selected Chapters Revised Jan- 
991). 
PB 11189968/GAR 129,080 PC A09/MF A02 
MPS-9101-02 


Macular Photocoagulation Study: Data Collection Forms for 
Randomized Trials of Subfoveal Choroidal Neovasculariza- 
tion. (Forms Completed at Clinical Centers). 

PB91-159376/GAR 129,081 PC AOS/MF A01 
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imental pov of Plasma — in a Small Railgun. 
N91- Not 15209/4/GA 29,908 PC A03/MF A01 


MRL-TR-90-14 


Effect of Phosphate Coatings on ya Crack Initiation in 
Quenched and Tempered Low Alloy Steel. 
N91-15380/9/GAR 128,850 PC A03/MF A01 


MRL-TR-90-18 
Numerical Solution of Stiff Ordinary Differential Equations 


for Polymerisation Kinetics 
N91-15802/2/GAR 127,892 PC A03/MF A01 


MRL-TR-90-20 
Study of the Radiant Ignition of a Range of Pyrotechnic Ma- 


terials — a CO2 
N91-15416/1/GAR 127,937 PC A03/MF A01 
MRL-TR-90-24 


). 
127,881 





Development of an Igniter for Plastic Thermite 
N91-15415/3/GAR 127,936 PC A03/MF A01 
MSEL-90-08 
mag ns mene of the Impact of C ication 
the Cooperative Behavior of — Cooperating yan 
mous Underwater Vehicles. Phase 1 
AD-A229 389/2/GAR 129,506 PC A03/MF A01 


MTCI-79654-PI-F 
ee: ofa 1, Final report coal combustor for industrial appli- 


inal ri 

Bes 1006848/GAR 129,321 PC A07/MF A01 
N-48-46 

interim Corrosion Test Method for Gas — and 

Vents. Topical R , January 1988-January 199 

PB91-161315/GAI 127,746 PC A0S/ME AO1 
N91-13481/7 

Integrated Launch and Emergency Vehicle System. 

PAT-APPL-7-575 737/GAR 129, 

PC NO3/MF A01 


e 





N91-13482/5 

Standard Remote Manipulator System Docking Target Aug- 

mentation for Autc «ated Docking. 

PAT-APPL-7-431 908/GAR 29,860 

PC NO3/ MF AO1 

N91-13483/3 

Assured Crew Return Vehicle. 

PAT-APPL-7-458 476/GAR 129,881 
PC NO3/MF A01 
N91-13500/4 

Composite Thermal Barrier Coating. 

PAT-APPL-7-560 926/GAR 128,837 
PC NO3/MF A01 
N91-13502/0 

Method of Making Single Crystal Fibers. 

PAT-APPL-7-571 059/GAR 128,839 
PC NO3/MF A01 
N91-13503/8 

Method of Making Carbide/Fluoride/Silver Composites. 

PAT-APPL-7-571 058/GAR 128, 

PC NO3/MF A01 


N91-13527/7 


Method and for Ch 
in Ferromagnetic Materials. 
PAT-APPL-7-555 864/GAR 





g Residual Stress 


128,855 
PC NO3/MF A01 
N91-13558/2 
Polymer/Riblet Combination for Hydrodynamic Skin Friction 
Reduction. 
PAT-APPL-7-567 025/GAR 128,816 
PC NO3/MF A01 
N91-13559/0 
Novel ae, Molding Powder, Coating, Adhesive, and 


Matrix Resi 
PAT. APPL- 7 560 717/GAR 128,815 





NTIS ORDER/REPORT NUMBER INDEX 


PC NO3/MF A01 
N91-13560/8 
Preparation of Polyimides from Bis(N-Isoprenyl)S of Aryl 
PAT-APPL-7-568 128/GAR 128,817 
PC NO3/MF A01 
N91-13561/6 
Methyl Substituted Polyimides Containing Carbonyl and 
Ether Connecting G an 
PAT-APPL-7-589 571/GAR 128,818 
PC NO3/MF A01 
N91-13562/4 


Tissue Simulating Gel for Medical Research. 


PAT-APPL-7-418 372/GAR 128,813 


PC NO3/MF A01 
N91-13566/5 


he Addition rc, 
PAT-APPL -7-603 055/GA\ 128,873 
PC NO3/MF A01 
N91-13580/6 
ry deo m Tank with Telltale Drain. 
PAT-APPL-7. 7-303 052/GAR 


N91-13581/4 
Flexible Thermal Apparatus for Mounting of Thermoelectric 


PAT-APPL-7-560 908/GAR 


127,942 
PC NO3/MF A01 


128,736 

PC NO3/MF A01 
N91-13594/7 

Method for Providing a Polarization Filter for Processing 

Syn Aperture Radar Image Data. 
PAT-APPL-7-544 293/GAR 128,149 
PC NO3/MF A01 
N91-13595/4 

Pipeline Synthetic re Radar Data Compression Utiliz- 

ing Systolic Binary Tree-Searched Architecture for Vector 

Quantization. 

PAT-APPL-7-550 775/GAR 126,150 
PC NO3/MF A01 
N91-13596/2 

Multiple Symbol Differential Detection. 

PAT-APPL-7-560 691/GAR 128,033 
PC NO3/MF A01 
N91-13598/8 


Real-Time Data Compression of Broadcast Video Signals. 
PAT-APPL-7-540 976/GAR 128,030 
PC NO3/MF A01 


N91-13621/8 


Secondary Li Battery — 12-Crown-4 Ether. 
PAT-APPL-7-596 150/04 128,232 
PC NO3/MF A01 


N91-13622/6 
a of Multiple-Bit Errors from Single-ion Tracks in In- 
rated Circuits. 
: T-APPL-7-555 865/GAR (28,209 
PC No3/MF A01 
N91-13657/2 


Variable Orifice Flow Regulator. 
PAT-APPL-7-507 553/GAR 129,591 
PC NO3/MF A01 
N91-13658/0 


Measurement of Waves in Flows Across a Surface. 
PAT-APPL-7-568 127/GAR 129,592 
PC NO3/MF A01 


N91-13668/9 


Heat Transfer Device and Method of Making the Same. 
PAT-APPL-7-501 893/GAR 128,836 
PC NO3/MF A01 


N91-13683/8 


Volumetric Measurement of Tank Volume. 


PAT-APPL-7-458 258/GAR 128,697 


PC NO3/MF A01 
N91-13684/6 


Water Cooled S' Pressure Probe. 


PAT-APPL-7- 575 898/ GAR 128,702 


PC NO3/MF A01 
NS91-13685/3 

ere Heat Flux Gauge and Method of Producing 

me. 

PAT-APPL-7-531 433/GAR 128,700 
PC NO3/MF A01 
N91-13686/1 

Passive Fetal cep Sensor. 

PAT-APPL-7-552 670/GAR 128,701 
PC NO3/MF A01 
N91-13687/9 

Dual Strain Gage Balance System for Measuring Light 

oads. 

PAT-APPL-7-584 018/GAR 127,559 
PC NO3/MF A01 
N91- 13691/1 

Predictive Sensor Method and Apparatus. 
PAT-APPL-7-489 997/GAR 128,698 
PC NO3/MF A01 
N91-13692/9 

Control System for Ruling Blazed, Aberration Corrected Dif- 

fraction Gratings. 


PAT-APPL-7-571 344/GAR 129,560 
PC NO3/MF A01 


N91-13693/7 


Transducer Holder and Method of Making. 
PAT-APPL-7-587 880/GAR 


128,703 

PC NO3/MF A01 
N91-13694/5 

Real-Time Dynamic Holographic 

PATENT-4 913 534 
N91-13711/7 


Fore a 0s Note Not available NTIS 


Sheave Assembly. 
PAT-APPL-7-507 264/GAR 128,699 
PC NO3/MF A01 
N91-13716/6 


Heat Engine with 
PAT-APPL.7-554 509/GAR 

N91-13723/2 
Two Fault Tolerant Laas Release. 
PAT-APPL-7-603 337/GAR 

N91-13724/0 
Bilevel Shared Control for Teleoperators. 
PAT-APPL-7-522 SAS/GAR 


128,723 
PC NO3/MF A01 
N91-13729/9 


Solder Dross Removal ae 
PAT-APPL-7-524 110/ 


N91-13730/7 


128,724 
PC NO3/MF A01 


Post Clamp. 
PAT-APPL-7-414 816/GAR 128,733 
PC NO3/MF A01 
N91-13731/5 

Cantilever Clamp —_ . 

PAT-APPL-7-458 065/GAR 128,734 
PC NO3/MF A01 
N91-13732/3 


Probe Insertion Apparatus with inflatable Seal. 
PAT-APPL-7-571 062/GAR 


N91-13733/1 
Hydraulic Lifting Device. 
PAT-APPL-7-545 178/GAR 
N91-13734/9 
Device for Applying Constant Pressure to a Surface. 
PAT-APPL-7-531 374/GAR 
N91-13735/6 
Robot Cable-Compliant Devices. 
PAT-APPL-7-193 612/GAR 


N91-13767/9 
pe ae Passive Damping Struts for Large Precision 
Structures. 
PAT-APPL-7-575 697/GAR 
PC Nos/ME i 
N91-13787/7 
System and Method for Measuring Ocean Surface Currents 
at Locations Remote from Land Masses Using Synthetic 


Aperture Radar. 
PAT-APPL-7-493 190/GAR 


N91-13796/8 
teen Power Transfer System Using feee6 Potential 
Differ to Sustain iting Pressure 
PAT- APPL- 7-568 130/GAR 128,253 
PC NO3/MF A01 
N91-13802/4 
Small Particle Selective Emitter. 
PAT-APPL-7-503 486/GAR 128,371 
PC NO3/MF A01 
N91-13803/2 


Thin Solar Cell and it Array. 
PAT-APPL-7-495 969/GAR 128,405 
PC NO3/MF A01 
N91-13857/8 
Biofilm Monitoring Coupon Syst 
PAT-APPL-7-493 529/GAR 129,659 
PC NO3/MF A01 
N91-13860/2 


Three-Dimensional Cell to Tissue Assembly Process. 
PAT-APPL-7-317 776/GAR 128, 
PC NO3/MF A01 


N91-13865/1 


Portable Dynamic Fundus Instrument. 
PAT-APPL-7-562 095/GAR 


N91-13879/2 
Emu Helmet Mounted ae 
PAT-APPL-7-587 919/GAI 127,733 
PC NO3/MF A01 
N91-13886/7 
M-Dimensional Computer Memory with M-1 Dimensional 
Access. 


128,727 
PC NO3/MF A01 
128,725 
PC NO3/MF A01 
128,735 
PC NO3/MF A01 


127,725 
PC NO3/MF A01 


129,522 
PC NO3/MF A01 


N91-14418/8 


PAT-APPL-7-551 103/GAR 128,093 
PC NO3/MF A01 
N91-13888/3 
Auto and Hetero-Associative Memory Using a 2-D Optical 
AT-APPL-7-481 013/GAR 128,125 
PC NO3/MF A01 
N91-13890/9 


Single Flow Architecture. 
128,049 
PC NO3/MF A01 


Remapper with 
PAT-APPL-7-506 1367GAR 
N91-13911/3 
General Method of Pattern Classification Using the Two- 
PAT-APPL-7-587 922/GAR 128, 106 
PC NO3/MF A01 
N91-13944/4 
System and Method for a General Purpose Architecture for 


by Computer-Aided Training. 
PAT-. -7-545 235/GAR 127,652 


PC NO3/MF A01 
N91-13995/6 
Phototransistors for Neural Networks. 
PAT-APPL-7-596 133/GAR 128,210 
PC NO3/MF A01 
N91-13996/4 
Monolithic mm-Wave Phase Shifter Using Optically Activat- 


ed ing Switct 
PAT-APPL-7-587 31 /GAR 


N91-13997/2 


129,693 
PC NO3/MF A01 


Optical Joint Correlation for Real-Time Tracking. 
PAT-APPL-7-560 924/GAR 129,631 
PC NO3/MF A01 
N91-13998/0 

Motion Detection, Novelty boa Nem = Ti Ti 

Using an Interferometric 2 GAAS Phase 


PAPAPPL. 7-568 
PAT- -7-568 129/GAR 


N91-13999/8 
Wide Acceptance Angie, High Concentration Ratio, Optical 
PAT-APPL-7-503 408/GAR 129,625 
PC NO3/MF AO1 


129,632 
PC NO3/MF A01 


N91-14000/4 
Three Dimensional Moire Pattern Alignment. 
PAT-APPL-7-545 177/GAR 129,628 
PC NO3/MF A01 
N91-14001/2 
PAT-APPL-7-506 636/GAR 129,626 
PC NO3/MF A01 
N91-14002/0 
Apparatus for Precision Focusing and Positioning of a 
Beam Waist on a T: 
PAT-APPL-7-531 373/GAR 129,627 
PC NO3/MF A01 


N91-14066/5 
Method of Fabricating Germanium and Gallium Arsenide 


PAT-APPL-7-575 694/GAR 129,691 
PC NO3/MF A01 





X Ray Tele- 
PAT-APPL.7-545 220/GAR 127,592 
PC NO3/MF A01 
N91-14321/4 

Efficient Detection and Signal ——_ Estimation with 


Dynamic Gps Ri 
PATENT-4 by 129,226 N Not available NTIS 


N91-14345/3 
Wingtip Vortex Turbine. 
PATENT-4 917 332 
N91-14356/0 
Electro-Optical Spin Measurement System. 
PATENT-4 932 777 127,522 Not available NTIS 
N91-14357/8 
Wind Tunnel Balance. 
PATENT-4 845 993 


N91-14371/9 
ive Data Acquisiti 
PATENT-4 974 181 


N91-14374/3 


127,521 Not available NTIS 


128,704 Not available NTIS 
> eae Method. 
128, Not available NTIS 


Smart Tunnel: Docking i 
PATENT-4 860 975 129,882 Not available NTIS 
N91-14412/1 
Method and epee for eoney owen Bg Time, Direction, and 
¥ of Impacting Space Particles. 
PATENT-4 964 300 129,883 Not available NTIS 
N91-14418/8 


Dimethylene-Pyrrolidyl)-Phenyl) Methane 
PATENT 895 915 127,893 Not available NTIS 
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N91-14419/6 


ary a - og 
PATENT-4 937 3: 


N97-14430/3 


" 127,822 Not available NTIS 


Delamination Test Apparatus and Method. 
PATENT-4 926 694 128,840 Not available NTIS 


N91-14462/6 


Directional Solidification of Superalloys. 
PATENT-4 964 453 128,888 Not available NTIS 
N91-14479/0 
Method of Gr Diamond Film on Substrates. 
PAT APPL 516 5/GAR 128,814 
PC NO3/MF A01 
N91-14484/0 
en oe eeenins Se Seen Carters oF Paints 


PATENT=4 696 97 895 972 128,820 Not available NTIS 
N91-14489/9 
High Temperature Refractory Member with Radiation Emis- 
ive Overcoa’ 


sive it. 
PATENT-4 928 027 128,821 Not available NT!S 
N91-14495/6 


arma Ss and Process. 
12 399. Not available NTIS 


iquid 
PATE! 
N91-14508/6 
Electrostatically Suspended Rotor for 
PATENT-4 965 429 128,166 
N91-14523/5 
Trellis Coded Modulation for Transmission over Fading 
Mobile ite Chan 
PATENT-4 945 549 128,027 Not available NTIS 
N91-14536/7 


lar Encoder. 
jot available NTIS 


ome Cathode for a Secondary Bai 
PATENT-4 966 823 136,294 Not available NTIS 
N91-14537/5 

Thermal Switch Disc for Short Circuit Protection of Batter- 


les. 
PATENT-4 973 936 128,235 Not available NTIS 
N91-14538/3 
Chloride Cathode for 
PATENT-4 945 012 
N91-14539/1 
‘oved Hi 


lor a Secondary Bai 
128,233 Not avaliable NTIS 


Power/High Frequency Inductor. 
128,185 Not available NTIS 


impr 
PATENT-4 975 672 
N91-14550/8 


Cane i Synchronous Demodulator. 
P, NT-4 973 914 , 


lator. 
128,163 Not available NTIS 
N91-14551/6 
Millimeter-Wave Monolithic Diode-Grid Frequency Multiplier 
PATENT-4 954 864 128,211 Not available NTIS 
N91-14552/4 
ae Nondestructive mm-Wave Integrated Circuit Test 


PATENT-4 980 636 128,212 Not available NTIS 
N91-14562/3 
Active Control of Boundary Layer Transition and Turbu- 


PATENT-4 932 610 127,501 Not available NTIS 
N91-14563/1 
Low-Noise Nozzle Valve. 
PATENT-4 957 139 
N91-14587/0 
atus and Method for Characterizing the Transmission 


Effici of a Mass Spectrometer. 
PATENT-4 973 840 127,882 Not available NTIS 


N91-14588/8 


127,985 Not available NTIS 


Field Induced GAP Infrared Detector. 
PATENT-4 952 811 128,711 


N91-14590/4 


Not available NTIS 


Thermal Compensating Mount. 

PATENT-4 895 430 
N91-14591/2 

Multiple Axis Reticle. 

PATENT-4 957 357 
N91-14607/6 

Vibration Analyzer. 

PATENT-4 977 395 
N91-14608/4 

Turbomachinery Rotor Support with Damping. 

PATENT-4 927 326 128, 728 Not available NTIS 

N91-14609/2 


128,705 Not available NTIS 


128,707 Not available NTIS 


128,186 Not available NTIS 


Hybrid Butterfly Valve. 
PATENT-4 921 212 
N91-14610/0 


128,738 Not available NTIS 


Quick Connect Coupling. 
PATENT-4 971 474 
N91-14613/4 


128,743 Not available NTIS 


System for Connecting Fluid Couplings. 
PATENT-4 932 688 ™ 128,739 Not available NTIS 
N91-14614/2 

Mechanical me Joint System for Connecting Structural 


Column Eleme: 
PATENT-4 968 Of 052 128,742 Not available NTIS 
N91-14615/9 


Spiral Lead Platen Robotic End Effector. 
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PATENT-4 955 653 
N91-14616/7 

Multi-Fingered Robotic Hand. 

PATENT-4 921 293 
N91-14617/5 


128,730 Not available NTIS 
128,768 Not available NTIS 


Post Clamp. 
PATENT-4 946 122 
N91-14642/3 


Method for Detecting Surface Motions and Mapping Small 
Terrestrial or Planetary Surface Deformations with Synthetic 


Aperture Radar. 

PATENT-4 975 704 129,233 Not available NTIS 
N91-14662/1 

Combined Air and Water Pollution Control System. 

PATENT-4 959 084 128,441 Not available NTIS 
N91-14703/3 

Bio-Reactor Chamber. 

PATENT-4 839 046 
N91-14709/0 

Dual Physiological Rate Mi 

PATENT-4 936 309 
N91-14723/1 

Valve for Waste Collection and Storage. 

PATENT-4 937 891 128,739 Not available NTIS 

N91-14724/9 
Method for Waste Collection and Storage. 

PATENT-4 942 632 127,736 Not available NTIS 
N91-14741/3 

Discrete Event Simulation Tool + oa of Qualitative 

Models of Continuous tome 

PATENT-4 965 743 ie rNot available NTIS 
N91-14769/4 

Method of Up-Front Load Balancing for Local Memory Par- 


allel 
128,050 Not available NTIS 


128,740 Not available NTIS 


128,986 Not available NTIS 





128,162 Not available NTIS 


Processors. 

PATENT-4 920 487 
N91-14772/8 

Distribut led Computing Sytem with ) Dual Independent Com- 

— Paths B and Employing Split 

PATENT-4 933 936 128,051 Not available NTIS 
ye “owes 

tic Positioning and Orientation Predict 

PATENT 964 303 129,574 Not pwn NTIS 
N91-14808/0 

Acoustic Transducer Apparatus with Reduced Thermal 


Conduction. 

PATENT-4 962 330 129,573 Not available NTIS 
N91-14813/0 

coe Modification Using Low Energy Ground State lon 

PATENT-4 902 647 129,694 Not available NTIS 
N91-14821/3 


Optical Encoding of eee Data. 
PAT-APPL-7-553 058/GAR 





129,629 

PC NO3/MF A01 
N91-14822/1 

Optoelectronic Devices. 

PAT- APPL-7-554 051/GAR 129,630 
PC NO3/MF A01 
N91-14823/9 

oo. and Method for Monitoring the Presence of an 


Object in Space. 
PA “APPL-7-518 620/GAR 129,225 
PC NO3/MF A01 
N91-14835/3 
X Ray Sensitive Area Detection Device. 
PATENT-4 933 558/GAR 127,831 PC .NO3/MF A01 
N91-14872/6 
Piezoelectrostatic Generator. 
PATENT-4 952 836 
N91-15124/1/GAR 
= Analysis of Rotor Blade Undergoing Rotor Power 
Shutdown. 


N91-15124/1/GAR 127,504 PC A03/MF A01 
N91-15125/8/GAR 
—_ Internal Performance of an Axisymmetric Nozzle with 
Itiaxis Thrust-Vectoring Capability. 
NOt- 15125/8/GAR 127,487 PC A05S/MF A01 
N91-15126/6/GAR 
Parameter Identification for Nonlinear Aerodynamic Sys- 


tems. 

N91-15126/6/GAR 127,488 PC A04/MF A01 
N91-15128/2/GAR 

— of a Lifting Hovering Rotor: A Navier-Stokes Simu- 


Non 91-15128/2/GAR 127,489 PC A03/MF A01 
N91-15134/0/GAR 

Aerodynamics and Heat Transfer Investigations on a High 

Reynolds Number Turbine Cascade. 

N91-15134/0/GAR 127,490 PC A03/MF A01 
N91-15135/7/GAR 

Pseudo-Reynoldszahleffekte in Transsonischen Windkanae- 

len (Pseudo Reynolds Number Effects in Transonic Wind 


Tunnels). 
N91-15135/7/GAR 127,491 PC A04/MF AOi 
N91-15136/5/GAR 


Das Laminare Fi m bei h hen Medien 
(Lami.ar Free Jet Preble ‘lee Newtonian Media). 


129,695 Not available NTIS 





N91-15136/5/GAR 
wor. 15137/3/GAR 


127,492 PC A06/MF A01 


eo 


A MIT Elastisch 
Flvegein Tvotion Eetons i Wind Turbines one Elastic 


s; 
N91-15137/3/GAR 128,370 PC A04/MF A01 
N91-15139/9/GAR 


Free Stream Saneng in Fluid Coneenetpe Law for 
Moving Coordinates in Three Dimension: 
N91-15139/9/GAR 127,493 PC A03/MF A01 


N91-15141/5/GAR 
Report of the Workshop on Aviation Safety/Automation 


Program. 
N91-15141/5/GAR 129,972 PC A03/MF A01 
N91-15146/4/GAR 


Review of the Transmissions of = Soviet Helicopters. 
N91-15146/4/GAR 127,512 PC A03/MF A01 


N91-15147/2/GAR 


pam Rotor Test Apparatus Dynamic Characteristics in 
the 80- by 120-Foot Wind Tunnel. 
N91-15147/2/GAR 127,513 PC A03/MF A01 


N91-15154/8/GAR 
Advances in Components for Active and Passive Airborne 


N91-15154/8/GAR 127,529 PC A09/MF A01 
N91-15155/5/GAR 
aoe of Advanced Components for Airborne 


Applica 
N91- 13195/6/GAR 
(Order as N91-15154/8/GAR, PC A0o/MF Mon 





N91-15156/3/GAR 
ee and pager | Wave Components: Perform- 
a ns to Avionics. 
NOt 191-15156/3/GAR 531 
(Order as N91-15154/8/GAR, PC A0/ME NOt) 
N91-15157/1/GAR 
Multiple Quantum Well Nir Optical Modulators: A Review of 
the Potential for Optical Signal Processing Using II!-V Semi- 


conductors. 
N91-15157/1/GAR 129,68 
(Order as N91-15154/8/GAR, PC A09/MF non) 





N91-15158/9/GAR 
Quantum Well Infrared Detectors: An introduction. 
N91-15158/9/GAR 129,688 
(Order as N91-15154/8/GAR, PC A09/MF A01) 
N91-15159/7/GAR 
Low-Noise Oscillators for Airborne Radar Applications. 
N91- -15159/7/GAR 2 
(Order as N91-15154/8/GAR, PC A09/MF A01) 
N91-15160/5/GAR 
GaAs MMICS » er Gate Technology for Phased 
Array Radar 
N91- M51 60/5/ An 
(Order as N91-15154/8/GAR, PC A0o/ME OD 


N91-15161/3/GAR 
Sane of MMIC X-Band Power Amplifiers Obtained 


in Foundry. 
NOt- 15161/3/GAR 128,203 
as N91-15154/8/GAR, PC A09/MF A01) 
N91-15162/1/GAR 
Millimeter-Wave Monolithic Integrated Receiver Circuits. 
N91-15162/1/GAR 128,204 
(Order as N91-15154/8/GAR, PC A09/MF A01) 
N91-15163/9/GAR 
Broadband Coupling Structures for Microwave Arithmetic 
Circuits and Phased Arrays. 
N91-15163/9/GAR 128,205 
as N91-15154/8/GAR, PC A09/MF A01) 
N91-15164/7/GAR 
Logarithmic Amplification for Passive Airborne Direction 
Finding in the 1990S. 
N91-15164/7/GAR 534 
(Order as N91-15154/8/GAR, PC A09/MF hon) 
N91-15165/4/GAR 
T/R Modules for Phased-Array Antennas. 
N91-15165/4/GAR 
(Order as N91-15154/8/GAR, PC A09/MF *01) 
N91-15166/2/GAR 
Mmic Impact on Airborne Avionic Systems. 
N91-15166/2/GAR 127,535 
Order as N91-15154/8/GAR, PC A09/MF A01) 
N91-15167/0/GAR 
Special Optical Fibres and Sensors for Aeronautics. 
N91-15167/0/GAR 129,62 
(Order as N91-15154/8/GAR, PC A09/MF ‘A01) 
N91-15168/8/GAR 
Use of ne Methods for Microwave Signal Distribution 
and Control. 
N91-15168/8/GAR 
(Order as N91-15154/8/GAR, PC A09/Me f AO) 


N91-15169/6/GAR 


Laser Obstacle and Cable Update Sensor. 
N91-15169/6/GAR 
(Order as N91-15154/8/GAR, PC Aoo/MiF "Mon 
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N91-15170/4/GAR 
Infrared Laser Radar Systems. 
N91-15170/4/GAR 
(Order as N91-15154/8/GAR, PC Aoo/MEs on 
N91-15173/8/GAR 


Effect of Shapi ee ee tea 
N91-15173/8/GAR 127,537 A03/MF A01 
N91-15174/6/GAR 


Optical M Und 
N91-15174/6/GAR 
N91-15180/3/GAR 


Integrated Control-S 
N91-15180/3/GAR 
N91-15181/1/GAR 
- Real-Time Distributed Optimal Autopilot. 
N91-15181/1/GAR 127,538 
N91-15182/9/GAR 
Initial Flight Test of a Ground Deployed System for Flyi 
Qualities Assessment. mi sa 


N91-15182/9/GAR 127,505 PC A02/MF A01 
N91-15188/6/GAR 
a - of Liquid Nitrogen in Cryogenic Wind 


Tunnel 
127,552 PC A04/MF A01 





d Fan Fi 
127, 70. “Pe A03/MF A01 


re om! . 
129,955 PC A04/MF A01 


PC A03/MF A01 


N91- 15188/6/GAR 
N91-15189/4/GAR 


Effects of Runway Anti-Icing Chemicals on Tra 
N91-15189/4/GAR 129,973 PC. A04/MF A01 


N91-15190/2/GAR 
Exp imental and Th 
N91-15190/2/GAR 

N91-15191/0/GAR 
Utilization of the Sp 


er. 
N91-15191/0/GAR 
N91-15192/8/GAR 
Some Papers from the Seminar Mirando al Espacio. 
N91-15192/8/GAR 129,847 PC A0OS/MF A01 
N91-15193/6/GAR 
Organization and Activities of the DLR. 
N91-15193/6/GAR 129,848 
Order as N91-15192/8/GAR, PC A05/MF A01) 
N91-15194/4/GAR 
Great Britain in Space. 
N91-15194/4/GAR 
(Order as N91-15192/8/GAR, PC A0S/ME Fan 
N91-15195/1/GAR 
SPOT Image. 
N91-15195/1/GAR 
(Order as N91-15192/8/GAR, PC AOS/ME on) 
N91-15196/9/GAR 
Perspectivas “re Le Actividades Europeas en Espacio 
(Perspectives o' + othe Activities in Space). 
N91-15196/9/GAR 
(Order 





h in High Energy As- 
127,599 PC A03/MF A01 





hab Module as a Microgravity Carri- 
129,866 PC A03/MF A01 


129,851 
as N91-15192/8/GAR, PC A05/MF A01) 
N91-15197/7/GAR 

Las ae Internacionales de la ESA (ESA's Interna- 
tional 
N91-15197/7/GAR 
(Order as N91-15192/8/GAR, PC AOS/ME J ro 
N91-15198/5/GAR 
ee de Informacion Online (Online Information 


Re 
N91- 19196/5/GAR 128, 
(Order as N91-15192/8/GAR, PC A05/MF ro 
N91-15199/3/GAR 
Future pen Satellite Programmes of EUMETSAT. 
N91-15199/3/GAR 129,925 
(Order as N91-15192/8/GAR, PC AO5/MF A01) 
N91-15200/9/GAR 
Meteosat oo ge Program. 
N91-15200/9/GAR 
(Order as N91-15192/8/GAR, PC AOS/MF A son 
N91-15201/7/GAR 
ERS-1 Y la Plataforma Polar: Presente Y Futuro de la Ob- 
servacion de la Tierra en la A ia Espacial Europea 
(ERS-1 and the Polar Platform: Present and Future of the 
Observation of the Earth and the European Space Agency). 
N91-15201/7/GAR 


29,927 
Order as N91-15192/8/GAR, PC A05/MF A01) 


N91-15202/5/GAR 
Satex Project. 
N91-15202/5/GAR 129,928 
(Order as N91-15192/8/GAR, PC A05/MF A01) 
N91-15203/3/GAR 
El Sistema Morelos de Satelites, Actual Y Futuro (Present 
and Future Morelos Satellite System). 
N91-15203/3/GAR 
(Order as N91-15192/8/GAR, PC A0s/ME FAO) 
N91-15204/1/GAR 
Use of arg Satellite Data by the Mexican Astronomi- 
cal Community. 
N91- 15204/1/GAR 127,53 
(Order as N91-15192/8/GAR, PC A0S/MF an) 
N91-15205/8/GAR 
Space Physics Research in Mexico. 


N91-15205/8/GAR 27,600 
(Order as N91-15192/8/GAR, PC AOS /ME A01) 
N91-15206/6/GAR 
Some Aspects of European Microgravity Utilisation 
N91-15206/6/GAR 129,853 
(Order as N91-15192/8/GAR, PC A05/MF A01) 
N91-15207/4/GAR 


sions). 
N91-15207/4/GAR 
(Order as N91-15192/8/GAR, PC A0S/MF PAO) 


N91-15208/2/GAR 


Space i 1993). 
N91-15208/2/GAR PC A03/MF A01 
N91-15209/0/GAR 


Norway in Space, 1989/1990: See Sea toe 


a Space Centre and ~~ Related Industry. 
N91-15209/0/GAR 129,956 PC A04/MF A01 
N91-15219/8/GAR 


Lage-Bestmmung von Hoehenforsch k mit Stern- 

sensor- und Magnetometer-Daten (Attitude Estimation of 

igh Altitude Research Rockets, Using Star Sensor and 

Magnetometer Data). 

N91-15210/8/GAR 129,855 PC A06/MF A01 
N91-15212/4/GAR 
International Symposium on Environmental Testing for 
Space Programmes: Test Facilities and Methods. 

N91- 15210/4/GAR 129,957 PC A23/MF A03 
N91-15213/2/GAR 

Protoflight Approach to LAGEOS 2 Environmental Test 


N91- 15213/2/GAR 
(Order 


as N91-15212/4/GAR, PC A2a/ME I A03) 


29,854 





N91- oe 
Assembly, In ition and Test Planning Tool. 
N91- 15244 /0/ R 
(Order as N91-15212/4/GAR, PC A2a/MF A A03) 
N91-15215/7/GAR 
Data-Based V tion Control of the Tethered Satellite. 
N91-15215/7/GAR 


129,930 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


NO1-16216/5/GAR 
Final Vi ion of A Spacecraft. 

N91-15216/5/GAR 129,93 

(Order as N91-15212/4/GAR, PC A23/MF 03) 





N91-15217/3/GAR 


Organisational Aspects of Assembly, Integration and Verifi- 
cation for Columbus. 
N91-15217/3/GAR 

Order as N91-15212/4/GAR, PC A23/Mir } 03) 


N91-15218/1/GAR 
Hermes System Verification Program. 
N91-15218/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF F 03) 
N91-15219/9/GAR 
est Tailoring. 


Environmental T 
N91-15219/9/GAR 128,656 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91-15220/7/GAR 
Developmental Tests for the Carina Reentry Vehicle. 
N91-15220/7/GAR 


129,933 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15221/5/GAR 
Effectiveness and Cost Benefits of Satellite Enviromental 
Acceptance Tests. 
N91-15221/5/GAR 129,934 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15222/3/GAR 
—* Analysis Applied to Test/Verification of ESA Space 
ystems. 
N91-15222/3/GAR 129,869 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15223/1/GAR 
Product A Requi I Test 
Facilities. 
N91-15223/1/GAR 128,713 
(Order as N91-15212/4/GAR, PC A23/MF ‘A03) 
N91-15224/9/GAR 


Safety A in Test Facility Design. 
N91-15224/9/GAR 128,696 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91-15225/6/GAR 
M and Operation of E 
N91- 15225/6/GAR 
(Order as N91-15212/4/GAR, PC azar F A038) 
N91-15226/4/GAR 
—- Testing for Chinese Communications Satel- 


NOt: 15226/4/GAR 129,935 
(Order as N91-15212/4/GAR, PC A23/MF A03) 





for E 


| Test Facility 





N91-15227/2/GAR 


Thermal Design and Control of Space Simulation Chambers 
in Israel. 


N91-15247/0/GAR 


N91-15227/2/GAR 
(Order as N91-15212/4/GAR, PC A23/ME F AOS) 
N91-15228/0/GAR 
Thirteen Meter Diameter Space Simulation Test Facility. 
N91-15228/0/GAR 129,886 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15229/8/GAR 
Sixteen Hundred Cubic Meter Acoustic Test ame, = 
N91-15229/8/GAR 
(Order as N91-15212/4/GAR, PC A2s/Mi f rH 
N91-15230/6/GAR 
SIMMER (SIMMER). 
N91-15230/6/GAR 129,888 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15231/4/GAR 
Investigation of a Large Cryopump Subjected to Thermal 
N91- 1/4/GAR 
(Order as N91-15212/4/GAR, PC A23/MF F Nos) 
N91-15232/2/GAR 


Data of a R Beam Solar Simulator. 
N91-15232/2/ 
( 


129,889 

(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15233/0/GAR 

— of the Reliability of Windows of Vacuum Ves- 

N91-15233/0/GAR 129,910 

(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91- 15234/8/GAR 


IAL Space Facilities for Thermal Vacuum Testing. 
N91-15234/8/GAR 


129,890 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15235/5/GAR 
eee ee 
N91-15235/5/GAR 
(Order as N91-15212/4/GAR, PC A2s/Mey ‘s03) 
N91-15236/3/GAR 
lonospheric Plasma Simulation in a Space Simulator. 
N91-15236/3/GAR — 
(Order as N91-15212/4/GAR, PC Aas F AS) 


N91-15237/1/GAR 
Representation of Earthshine impact in the ERS-1 EM P: 
load TB/TV-Test. a 
N91-15237/1/GAR 

(Order as N91-15212/4/GAR, PC Poy ro 

N91-15238/9/GAR 
Scaling down the Activities of a Thermal Balance Test Eval- 
N91- 15238/9/GAR 

(Order as N91-15212/4/GAR, PC A2s/MF ; 403) 

N91-15239/7/GAR 
Thermal Vacuum Testing of the Olympus PFM Spacecraft. 
N91-15239/7/GAR 129,937 

(Order as N91-15212/4/GAR, PC A23/MF A03) 

N91-15240/5/GAR 
Correlation of the Olympus Thermal Model Using IR Test 
N91-15240/5/GAR 

(Order as N91-15212/4/GAR, PC Aas} 03) 
N91-15241/3/GAR 
Thermal-Vacuum Test of IRIS Grabber Mechanism. 
N91- 15241/3/GAR 
(Order as N91-15212/4/GAR, PC A2s/Me A 403) 
N91- 15242/1/GAR 
Thermal eran Balance Test on 
N91-15242/1/GAR 129,940 
(Order as N91-15212/4/GAR, PC A23/MF A03) 

N91-15243/9/GAR 
Verification of the MAS TMM by infrared TB/TV Testing 
Methods. 

N91-15243/9/GAR 127,641 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
seeps nt 
ing Infrared Sensor (BIRS) Calibration Facility. 
N91-1 AAT IGAR 129,856 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15245/4/GAR 


— 
ropean Acoustic Facility (LEAF) 
N91-15245/4/GAR 129,94 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15246/2/GAR 
Theoretical and Experimental Study of Horn-Acoustic 
Chamber Meee 4 
N91-15246/2/ 129,566 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
Oe a 
Simulation of 
System for 
N91-15247/0/ 129,942 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
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N91-15248/8/GAR 
-Controlied Noise Adaption for Acoustical Test 
N91-15248/8/GAR 
(Order as N91-15212/4/GAR, PC A2s/Mes 103) 
N91-15249/6/GAR 
Severity Criteria for Broad-Band Random Vibration. 
N91-15249/6/GAR 568 
(Order as N91-15212/4/GAR, PC a23/ME A03) 
N91-15250/4/GAR 
Mechanical and Acoustic Testing Using Intensity Tech- 
niques. 
N91-15250/4/GAR 129,56: 
(Order as N91-15212/4/GAR, PC A23/MF 103) 
N91-15251/2/GAR 
Some Considerations of Current and Future Launcher 
— fa nn Implications in Terms of Design 
ts. 
N91- 18251/2/GAR 129,870 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91- 15252/0/GAR 
Transient Vibration Testing of Satellites. 
N91- 31-15252/0/GAR 129,943 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15253/8/GAR 
Multi-Axis Vibration Simulation in Space Structures: Experi- 
ments with DFS/STM. 
N91-15253/8/GAR 129,944 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15254/6/GAR 
Operating Experience with a Large Hydraulic Test Facility. 
N91-15254/6/GAR 129,893 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15255/3/GAR 
Design and Fabrication of a Seismic Mass. 
N91-15255/3/GAR 129,8: 
(Order as N91-15212/4/GAR, PC A23/MF 03) 
N91-15256/1/GAR 


with and Prospects for Dynamic Mechanical 
Testing of Spacecraft Structures. 
N91-15256/1/GAR 
(Order as N91-15212/4/GAR, PC A23/ME F A038) 


N91-15257/9/GAR 
Combining Base-Motion Testing with Techniques Devel- 
oped for Point-Force Excitation for the Modal identification 
res. 


of Mechanical S 
N91-15257/9/GAR 
(Or 


129,8: 
der as N91-15212/4/GAR, PC A23/MF 03) 
N91-15258/7/GAR 
7 aman in Modal Testing on Large-Scale Project 
N91-15258/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF F N03) 
N91-15259/5/GAR 
Survey of Finite Element Model Updating Methods. 
N91-15259/5/GAR 129,706 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15260/3/GAR 
Evaluation of Low-Frequency Shock Spectrum Testing for 
INTELSAT 5/Ariane Compatibility. 
N91-15260/3/GAR 129,94. 
(Order as N91-15212/4/GAR, PC A23/MF 03) 
N91-15261/1/GAR 
IRIS Spin and Deployment Test. 
N91-15261/1/GAR 
(Order as N91-15212/4/GAR, PC A23/MF *A03) 


N91-15262/9/GAR 


Applicability of Centrifuge to Test Space Payloads. 
N91-15262/9/GAR 


129,947 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91-15263/7/GAR 
~ epamee with Artificial Comets in the DLR Space Simu- 
NOT: 15263/ 7/GAR 
(Order as N91-15212/4/GAR, PC a2a/Mir ; ‘s03) 
N91-15264/5/GAR 
Cryo-Calibration + for Isophot. 
N91-15264/5/GAR 129,8: 
(Order as N91-15212/4/GAR, PC A23/MF so) 
N91-15265/2/GAR 
DLR Plume Simulation Facility. 
N91-15265/2/GAR 
(Order as N91-15212/4/GAR, PC A23/MF i 103) 
N91-15266/0/GAR 
Acceleration of Particles in Light Gas Guns for Micrometer- 
oid/Space Debris tion. 
N91-15266/0/GAR 129,90 
(Order as N91-15212/4/GAR, PC A23/MF 1.03) 
N91-15267/8/GAR 


eng ald System for IPA Full Tanks Spacecraft Vi- 
bration 
N91- 15267/8/GAR 

Order as N91-15212/4/GAR, PC A23/MF, 03) 


N91-15268/6/GAR 


Holography: A Successful Tool for Distortion Measurements 
on Antennas under Space Simulation Conditions. 


OR-46 VOL. 91, No. 11 


N91-15268/6/GAR 129,558 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15269/4/GAR 
Thermal Distortion Measurement on Antenna-Reflectors by 
Real-Time Interferometry in Ambient Pressure. 
N91-15269/4/GAR 
(Order 


129,559 
as N91-15212/4/GAR, PC A23/MF A03) 
N91-15270/2/GAR 

or eaegamama System for the Large 
Space Simulator at Estec. 
N91-15270/2/GAR 129,56 
(Order as N91-15212/4/GAR, PC A23/MF 403) 
N91-15271/0/GAR 
Residual Gas toa tong on Leak Rate Measurements 
During Thermal Vacuum T: 
N91-15271/0/GAR 
(Order as N91-15212/4/GAR, PC A23/MF F A03) 
N91-15272/8/GAR 
Solar Simulated Fluxes Spectral Analysis Automation. 
N91-15272/8/GAR 129,95: 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15273/6/GAR 
Levelling of Spacecraft Equipped with Heatpipes During 
Tests. 


Space Simulation 
N91-15273/6/GAR 
(Order as N91-15212/4/GAR, PC A23/ME A 103) 
N91-15274/4/GAR 
Development of the Hera Test Facility (HTF). 
N91-15274/4/GAR 
(Order as N91-15212/4/GAR, PC A23/ME nos) 
N91-15275/1/GAR 
Microgravity Tests on Spacelab Water and Freon Pumps. 
N91-15275/1/GAR 129,960 
as N91-15212/4/GAR, PC A23/MF A03) 
N91- 15276/9/GAR- 
Un Moyen d’Essais Economique et d’Acces Aise en Micro- 
avite: La Caravelle Zero-G ieconentent Test Method and 
ase of Access under Microgravity: The Zero-G Caravelle). 
(Abstract Only). 
N91-15276/9/GAR 
(Order as N91-15212/4/GAR, PC A23/ME F AOS) 
N91-15277/7/GAR 
Deep Drop Shaft North-Rhine Westphalia Som, F.R.): 
A Possible New Microgravity Research Facility. 
N91-15277/7/GAR 129,96 
(Order as N91-15212/4/GAR, PC A23/MF ‘A03) 
N91-15278/5/GAR 
ESA Test Data Analysis System (TDAS). 
N91-15278/5/GAR 


129,902 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91- Soca 
D lication of the Test Data Analysis and 
Monitoring hai : Diana. 
N91-15279/3/GAR 
(Order as N91-15212/4/GAR, PC Asus 03) 
N91-15280/1/GAR 


Development of a on Data Acquisition and Evaluation 

System for Dynamic Testi 

NOt 15280/1/GAR 128,120 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91-15281/9/GAR 


New Need for Mechanical Test Date Anahge: he Interac- 
pa S for and C 














and Example of Implementation. ‘ 
NOL. 15281/9/GAR 
(Order as N91-15212/4/GAR, PC A23/MF "A03) 
N91-15282/7/GAR 
Programmable Logic Controller Applied for Test Facili 
Control at ESTEC.” ~ 
N91-15282/7/GAR 
(Order as N91-15212/4/GAR, PC A23/MF *03) 
N91-15283/5/GAR 


og, ee Emission and enenay MIL.Std Testing 
Automated NB/BB Detection. 
Nor. 15283/5/GAR 129,820 
Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15284/3/GAR 


Satellite Qualification Tests for Electrostatic pens ° 
N91-15284/3/GAR 129,94: 
(Order as N91-15212/4/GAR, PC A23/MF A03) 


N91-15285/0/GAR 
EMC Verification Approach and Facility on Columbus At- 
tached Laboratory. 
NOt 15285/0/GAR 129,82 
(Order as N91-15212/4/GAR, PC A23/MF 1.03) 
N91-15286/8/GAR 
RF Anechoic Load Assembly for Use During Spacecraft 
Solar Simulation Testing. 
N91-15286/8/GAR 129,9: 
(Order as N91-15212/4/GAR, PC A23/MF a) 
N91-15287/6/GAR 
Radiating Payload aoe in the Large Compact Payload 
Test Ree at ESTE 
N91-15287/6/GAR 
(Order as N91-15212/4/GAR, PC A23/MF, 103) 


N91-15288/4/GAR 
Combined Test Facility for Space Research and Technolo- 
gy. 


N91-15288/4/GAR 
(Order as N91-15212/4/GAR, PC A2a/ME; 103) 
N91-15289/2/GAR 
Evaluation of Airborne and Settled Particulate Contamina- 
tion in a Controlled emg era for oy ee Testing and 
Molecular Contaminat During Sp 
Thermal Vacuum Tests. 
N91-15289/2/GAR 
(Order as N91-15212/4/GAR, PC a23/MF F A038) 
N91-15290/0/GAR 
a and Repressurization Procedure for Thermal 
N91- 15290/0/GAR 129,906 
(Order as N91-15212/4/GAR, PC A23/MF A03) 
N91-15291/8/GAR 
Space tonnes Analysis Tools. 
N91-15291/8/GAR 129,90. 
(Order as N91-15212/4/GAR, PC A23/MF 1.03) 
N91-15292/6/GAR 
= — of the Along Track Scanning Radiome- 
ler (A 
NOt 15292/6/GAR 
(Order as N91-15212/4/GAR, PC a2a/MiF } 03) 
N91- he oar a 


Experimental Study of Plasma Structure in a Small Railgun. 
N91- 15088/4/GAK 129,908 PC A03/MF A01 


N91-15295/9/GAR 


Aeronautical Mobile Satellite Service (AMSS) Capacity 
Analysis and Protocol Performance Simulation 
N91-15295/9/GAR 129,951 PC A03/MF A01 


N91-15297/5/GAR 


Solar Dynamic Heat Receiver Technology. 
N91-15297/5/GAR 129,871 PC A07/MF A01 


N91-15298/3/GAR 


Satellite Situation Report, Volume 30, No. 
N91-15298/3/GAR 129,952 ‘ec A11/MF A02 


N91-15299/1/GAR 


Control-Structure-interaction — 
Trends to Future NASA Missio 
N91-15299/1/GAR 


N91-15300/7/GAR 
Concepts and Analysis for Precision Segmented Reflector 


and Feed Support Structures. 
N91-15300/7/GAR 129,953 PC AOS/MF A01 


N91-15301/5/GAR 
New Method of Making Advanced Tube-Bundie Rocket 


Thrust Cham q 

N91-15301/5/GAR 127,980 PC A03/MF A01 
N91-15303/1/GAR 

Aerodynamic Characteristics of Vortex ingestion for the F/ 


A-18 Inlet 5 
N91-15303/1/GAR 127,494 PC A03/MF A01 
N91-15306/4/GAR 


Effect of Emitter Parameter Variation on the Performance 
of Heteroepitaxial Indium Phosphide Solar Cells. 
N91-15306/4/GAR 128,403 PC A03/MF A01 


N91-15307/2/GAR 
Orbital Transfer Vehicle Oxygen heey: ya 4 Technology. 


Nor 118907) 2/0aR iit ics “ reer PC Po Abe/ MF A01 
N91-15308/0/GAR 

— Missions Using Chemical Propulsion: System Design 

N91-15308/0/GAR 127,982 PC A03/MF A01 
N91-15319/7/GAR 

—_ Fay ue Crack ype in a Notched Continu- 


/Ti-15-3 
NOv- eat 9/7/GAR 128,828 PC A03/MF A01 


N91-15328/8/GAR 





= Technologies and 
"129,872 PC A06/MF A01 


ICAN Sensitivity Analysis. 
N91-15328/8/GAR 
N91-15329/6/GAR 
— The Key to High Performance Composite 


Not "15320/6/GAR 128,830 PC A03/MF A01 
N91-15330/4/GAR 


Data for Selection of Space a. (Revised). 
N91-15330/4/GAR 28,831 PC A07/MF A01 


N91-15331/2/GAR 


Transverse Compressive Behaviour of Carbon-Epoxy Lami- 
nates and Its Influence on Contact Laws. 
N91-15331/2/GAR 128,832 PC A03/MF A01 


N91-15332/0/GAR 
Effects of Cure Temperature, Electron Radiation, and Ther- 
sites. 


mal Cycling on 4 aaa Compo 
N91-15332/0/GAR 


N91-15336/1/GAR 


Effect of Negative Poisson's Ratio on the Fracture Behavior 
of Composite Laminates. 
N91-15336/1/GAR 


N91-15337/9/GAR 


Response of Composite Materials to Low Velocity Impact. 
N91- 1015337/9/GAR_ 128,835 PC A03/MF A01 


N91-15364/3/GAR 
Second Coefficient of Viscosity in Air. 


128,829 PC A03/MF A01 


128,833 PC A03/MF A01 


128,834 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N91-15364/3/GAR 
N91-15365/0/GAR 


127,495 PC A03/MF A01 


Untersuchung von Reaktionen Singulett-Carbene 
CH2(A = und Chel(X = in der Soont (Examination 
of the Reactions of the Si -Carbene CH2(A 1At) and 
Chol 1A’) in the Gaseous 


). 
N91-15365/0/GAR 127,881 PC AOS/MF A01 
N91-15367/6/GAR 
be Ignition Model in a Monolithic Reactor with in- 
ea 


Depth Reaction. 

N91-15367/6/GAR 127,935 PC A09/MF A01 
N91-15380/9/GAR 

Effect of Phosphate Coatings on a Crack Initiation in 

Quenched and Tempered Low Alloy St 

N91-15380/9/GAR 128850" “PC A03/MF A01 
N91-15390/8/GAR 

Thermal Barrier Coating Evaluation Needs. 

N91-15390/8/GAR 128,811 
N91-15391/6/GAR 

Dentritic yee and Microsegregation in Directionally 

ified Superalloy, PWA-1 450, Single be onal a of 

Gravity; Center Director's Discretionary Fund 

N91-15391/6/GAR 128,844 
N91-15415/3/GAR 

Development of = Igniter for Plastic Thermite. 

N91-15415/3/GAR 127,936 PC A03/MF A01 
N91-15416/1/GAR 

Study of the Radiant Ignition of a Range of Pyrotechnic Ma- 


terials re a CO2 Laser. 

N91-15416/1/GAR 127,937 PC A03/MF A01 
N91-15418/7/GAR 

In-Flight and Simulated Aircraft Fuel Temperature Measure- 

ments. 


N91-15418/7/GAR 127,939 PC A05/MF A01 
N91-15421/1/GAR 
Rotating Reactor Studies. 
N91-15421/1/GAR 
N91-15425/2/GAR 
Sa of Digital Controllers Used in Magnetic Sus- 


— in and Balance Systems. 
91- 15425/2/GAR 128,774 PC AOS/MF A01 
N91-15426/0/GAR 


Integrated Approach to System Design, Reliability, and Di- 


Norse 
N91-15426/0/GAR 127,539 PC A03/MF A01 
N91-15433/6/GAR 


“PC A02/MF A01 


BC aba/ MF A01 


129,588 PC A04/MF A01 





Development and Evaluation of Packet Video Schemes. 
N91-15433/6/GAR 128,013 PC A03/MF A0O1 
N91-15435/1/GAR 
2 for the Earth Observing System: Mission to Planet 
Earth. 


N91-15435/1/GAR 
(Order as N91-15434/4/GAR, PC At2/MF A02) 
N91-15436/9/GAR 
Multi-Parametric SAR os Demands by and Chances 
for the Mission to Planet Earth 
N91-15436/9/GAR 128,0 
(Order as N91-15434/4/GAR, PC A12/MF 02) 
N91-15437/7/GAR 
a of Vegetation with Multifrequency and Multipo- 
larization ey Systems. 
N91-15437/7/GAR 572 
(Order as N91-15434/4/GAR, PC At2/ME nod) 
N91-15438/5/GAR 
Application of Multifrequency and Multipolarization Sar Sys- 
tems in Remote Sensing for Agriculture. 
N91-15438/5/GAR 
(Order as N91-15434/4/GAR, PC Atami Ko) 
N91-15439/3/GAR 
Applications of Multifrequency (MF) Sar Images in Hydrolo- 
Ro. 15439/3/GAR 
(Order as N91-15434/4/GAR, PC At2/MF F A02) 
N91-15440/1/GAR 
Applicability of Radar Data for Geoscientific Purposes and 
Expected Improvements by Use of Multifrequency and Mul- 
tipolarization Data. 
N91-15440/1/GAR 129,3. 
(Order as N91-15434/4/GAR, PC A12/MF 102) 
N91-15441/9/GAR 
Multiparametric Radar Data for Land Applications. 
N91-15441/9/GAR 8,016 
(Order as N91-15434/4/GAR, PC A12/MF A02) 
N91-15442/7/GAR 
Applicability of SAR Data to Meteorology and Climatology. 
N91-15442/7/GA 128,017 
(Order as N91-15434/4/GAR, PC A12/MF A02) 
N91-15443/5/GAR 
Thematic Radar Mi 
wee: _ 
N91-15443/5. 018 
(order as N91-15434/4/GAR, PC At2/MF Oa) 
N91-15444/3/GAR 
Parallel ae System for SAR Image cme 
N91-15444/3/GAR ,044 
(Order as N91-15434/4/GAR, PC A1a/MF ‘A02) 
N91-15445/0/GAR 
Introduction to Old and New SAR Interferometric Tech- 
niques. 


ing Based on Multifrequency and 
ystems. 


N91-15445/0/GAR 
(Order as N91-15434/4/GAR, PC Atami f n02) 
N91-15446/8/GAR 


SAR interf Can Give 1 Meter Altitude ta 
N91-15446/8/GA\ 


128,020 
(Order as N91-15434/4/GAR, PC A12/MF A02) 
N91-15447/6/GAR 
Meteorological Use of a Space-Borne SAR Imaging the 
Ocean Surface. 
N91-15447/6/GAR 129,52 
(Order as N91-15434/4/GAR, PC A12/MF ‘s02) 
N91-15448/4/GAR 
—— ae from Natural Surfaces Covered 
Vegetatio 
Not 15248/4/GAR 
(Order as N91-15434/4/GAR, PC A1a/Mes ‘n02) 
N91-15449/2/GAR 
Selenia Spazio Activities for Advanced Sar Technological 
Developments. (Abstract Only). 
N91-15449/2/GAR 128,022 
(Order as N91-15434/4/GAR, PC A12/MF A02) 
N91-15450/0/GAR 
Concept for a Multipolarization X-Band SAR on EOS. 
N91-15450/0/GAR 128,023 
(Order as N91-15434/4/GAR, PC A12/MF A02) 
N91-15451/8/GAR 
Antenna Subarrays and GaAs T/R Modules for X-SAR on 


Eos. 
N91-15451/8/GAR 
(Order as N91-15434/4/GAR, PC atau} ‘n02) 
N91-15452/6/GAR 
Multiparameter _ Data: Geological Applications. 


N91-15452/6/GAR 128,02: 
(Order as N91-15434/4/GAR, PC A12/MF 02) 
N91-15453/4/GAR 
Advanced Electromagnetic Method: 


cles. 
N91-15453/4/GAR 128,155 PC A04/MF A01 
N91-15465/8/GAR 
Transiente Strahlungsfelder von Drahtantennen mit Knicken 
und Diskreten Nict 1 (Transient Ri Fields 
of Wire Antennas with Buckle and Discrete Nonlinearities). 
N91-15465/8/GAR 128,156 PC A07/MF A01 
N91-15466/6/GAR 
Dielektrische Streifenleiter und Bauelemente: Untersuchun- 
gen mit Millimeter-Wellen (Dielectric Wave Guide and Struc- 
tural Elements: Examination with Millimeter Waves). 
N91-15466/6/GAR 128,176 PC A0S/MF A02 


N91-15468/2/GAR 
— ew Tests for Nonlinear Signal Processing Appli- 


NOt. 15468/2/GAR 128,122 PC A03/MF A01 
N91-15470/8/GAR 


Antenna Radome Sample Test Report. 
N91-15470/8/GAR 128,026 PC A03/MF A01 


N91-15485/6/GAR 


Untersuchungen von Erosionen an Thyristoren bei Stoss- 
Strombelastungen MIT der Ei 
Infrarot-Bezobachtung ‘Emir’ (Examinations of Erosions in 
Thyristors for Surge Current Loads with the Single Pulse 
Detector for Infrared Observation ‘Emir’). 

N91-15485/6/GAR 128,206 PC A09/MF A01 


N91-15490/6/GAR 
Support System ~4 a 1750A VHSIC Multiprocessor. 
N91-15490/6/GAR 128,207 PC A03/MF A01 
N91-15495/5/GAR 
Fluid —ze and Low Gravity Effects of Chemical Vapor 


Depositi 
N91- 15495/5/GAR 128,812 PC A03/MF A01 
N91-15496/3/GAR 


Development of an Integrated Bem Approach for Hot Fluid 


Structure Interaction. 
N91-15496/3/GAR 127,983 PC A08/MF A01 
N91-15497/1/GAR 


Computational Results for Flows over 2-D Ramp and 3-D 
Obstacle with an Upwind Navier-Stokes Solver. 
N91-15497/1/GAR 127,496 PC. (A03/MF A01 


N91-15499/7/GAR 


Flow-Induced Resonance of Screen-Covered Cavities. 
N91-15499/7/GAR 127,497 PC A03/MF A01 


N91-15506/9/GAR 
Effects of Streamline Curvature and Swirl on Turbulent 


Flows in Curved Ducts. 
N91-15506/9/GAR 127,498 PC A09/MF A02 
N91-15507/7/GAR 
Some Numerical Methods for the Computation of Capillary 
Free Boundaries Governed by the Navier-Stokes Equations. 


Revised). 
fore 15507/7/GAR 129,589 PC A06/MF A01 
N91-15508/5/GAR 


Interactions of an Elastic Solid with a Viscous Fluid: Eigen- 


mode Analysis. 
N91-15508/5/GAR 129,590 PC A03/MF A01 
N91-15517/6/GAR 


Multifrequency Imaging Microwave Radiometer: instrument 


Panel Report. 
N91-15517/6/GAR 129,562 PC A03/MF A01 


Vehi- 





for A p 








N91-15585/3/GAR 


N91-15521/8/GAR 
Laser Transit Anemometer 


Cone in vo a 
N91-15521/8/' 
N91-15529/1/GAR 
Development of a a Yo tay! Induced Fluores- 
cence Technique for the Detection of Atmospheric OH 
N91-15529/1/GAR 129,624 PC A03/MF A01 
N91-15543/2/GAR 
Electronically Controlied Fuel injection for Diesel a. 
N91-15543/2/GAR 127,940 PC A03/MF A01 
N91-15547/3/GAR 


on a Slender 
Plan Wind Tunnel. 
127,499 PC A03/MF A01 


Modelling and Control of Flexible Manipulators. 
N91-15547/3/GAR 128,765 PC A03/MF A01 
N91- 15548/1/GAR 

Ha gb em Angetriebener Roboterachsen Al vhnag ge 

Industrieroboters (Regulation of 

Direct Orve Robot Ande. Taking as an Example a a Six Axle 

industrial Robot). 

N91-15548/1/GAR 128,766 PC A0S/MF A01 
N91-15549/9/GAR 

Frequenzabhaengige 

Kontakt Viskoelastischer Walzen 

Slip Coefficients for Rolling Contact of Vi jollers). 

N91-15549/9/GAR 128,779 PC A03/MF A01 
N91-15550/7/GAR 

Ultrasonic Location Measurement for Fast Robot Control: A 

Environment. 


ransputer-Based 
N91-15550/7/GAR 128,767 PC A04/MF A01 

N91-15559/8/GAR 
Generalized Contact/Impact Analysis of Mechanical Sys- 


tems. 

N91-15559/8/GAR 128,712 PC A03/MF A01 
N91-15560/6/GAR 

Detection of Seeded Faults in an Epicyclic Gearbox by 


inal Averaging of the Vibration. 
N91-15560/6/GAR 128,714 PC A03/MF A01 
N91-15565/5/GAR 
Overview of iS Propulsion Systems for Identifying Non- 
destructive E Health 
N91-15565/5/GAR 127,984 A03/MF A01 
preiarnie pe 


‘oved Approach for Readiness 
NOT. 15566/3/GAR — 


N91-15576/2/GAR 
— Life Predicti 
NO1-15 15576/2/GAR 128,763 

(Order as N91-15575/4/GAR, PC A15/MF A02) 
N91-15577/0/GAR 
——_ Strain Approach for Steels OS 540 and 
‘olarit 77 
N91-15577/0/GAR 
(Order as N91-15575/4/GAR, PC Ponty no) 
gap ocr Ponta 


itsausiiitoksen Paikallinen Lovivaikutus Ja Vasymissaron 
Yontyminen (Evol lution of Fatigue Crack in Welds). 
N91-15578/8/GAR 
(Order as N91-15575/4/GAR, PC AIS/ME J 02) 


jeadiness Assessment. 
129,912 PC A03/MF A01 





of Notched Comp Crack In- 


N91-15579/6/GAR 
_—_. Functions for Edge and Surface Semi-Elliptical 


Cracks in Weldments. 
N91- 18579/6/GAR 
(Order as N91-15575/4/GAR, PC AIS/ME "hoa 


N91-15580/4/GAR 


Suunnittelustandardien Vertailu, Saronkasvulaskelmat Ja 
Kokeellinen Pee La Hitsatuille Ristilitoksille ( of 
ition Calculations and 


Measuring S' ds, 
for Welded ‘Stuctures). 
N91-15580/4/GA 
(Order as N91-15575/4/GAR, PC AIS/MF A no2) 


N91-15581/2/GAR 
Fatigue Life of Spectrum Loaded Welds. 
N91-15581/2/GAR 128,7) 
(Order as N91-15575/4/GAR, PC A15/MF ray 


N91-15582/0/GAR 
Alumiinista Hitsattujen Vv 
(Aluminum Weided a Fatigue Tests). 
N91-15582/0/GAR 
(Order as N91-15575/4/GAR, PC Ats/ME F Ao) 





N91-15583/8/GAR 


Stress Concentrations in Welded Components. 
N91- .15583/8/GAR 130,004 
(Order as N91-15575/4/GAR, PC A15/MF A02) 


wr 1SSB4/G/GAR 





‘em-Analyysi 

fom ple of the Gunuhing —— fer by a 
Casing Shell). 
N91-15584/6/GAR 

(Order as N91-15575/4/GAR, PC AIS/ME A Aaa) 

N91-15585/3/GAR 

Residual Stresses in Fatigue. 
N91-15585/3/GAR 128,7 

(Order as N91-15575/4/GAR, PC A15/MF 402) 
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NTIS ORDER/REPORT NUMBER INDEX 


gg yt 
Komponentin Vasymiskestavyys (Fatigue Resist- 
mn me | a Cast ). 
NOt 15586/1/GAR 
(Order as N91-15575/4/GAR, PC A1S/MF A 102) 
N91-15587/9/GAR 
. ee en Ser neeae Spans Ctnaet 
ngine 
N91-15587/9/GAR — 127,94 
(Order as N91-15575/4/GAR, PC A15/MF 02) 
N91- cece a 


pga hn of py eee t ap Paper Ma- 
chine Components). 


N91-15588/7/GAR 128,7° 
(Order as N91-15575/4/GAR, PC A15/MF 1s) 
N91-15589/5/GAR 
Kokemuksia Eri Vasymismeneteimien Kaytosta Suunnittelu- 
in the Use of Several Experimental 
Methods tigue in Project Preparation). 
N91- 19500/6/GaR 128, 
(Order as N91-15575/4/GAR, PC A15/MF we 
N91-15598/6/GAR 
Estimation of the E of a Direc- 
tionally Solidified Sona é rite Element Structural 
N91-15598/6/GAR 128,886 PC A03/MF A01 
N91-15599/4/GAR 
Procedure for implementation of Te: 
Ay ow Capability in the 
Nov 1S80074/GAR ‘ 
N91-15601/8/GAR 


gh ep-y Arey Effect in impact Analysis of 
N91-15601/8/GAI 128,720 BC A03/MF A01 
N91-15602/6/GAR 


Comparison of the in Comany Conmed ior of Metallic and 
with Central ited Cutouts. 


Composite Plates 

N91-15602/6/GAR 128,887 PC A07/MF A01 
N91-15603/4/GAR 

Two Point Exponential ety mee Method for Structural 

Optimization of its. 

N91-15603/4/GAR 129,708 PC A03/MF A01 
N91-15604/2/GAR 

ec of Fatigue Life Prediction Methodologies for 

N91-15604/2/GAR 128,854 PC A03/MF A01 
N91-15605/9/GAR 





ature-Dependent 
ngineering Analysis 
129,707 PC A03/MF A01 


Probabilistic oan Methodology for Six Nines Reliability. 
N91-15605/9/GAR 127,514 PC A04/MF A01 
N91-15607/5/GAR 
Development and ition of a Technique for Reducing 
Airframe 


Applica 
Finite Element is for nalysis. 
N91-15607/5/GAR STO bI8 PO P A07/MF AO1 


N91-15608/3/GAR 
Pee Record of Evolution: Data on Diversification and Ex- 


NOt. 15608/3/GAR 129,265 PC A03/MF A01 
N91-15610/9/GAR 

—— Field Error Analysis: Applications of GPS Receivers 

Gradiometers on Low Orbiting Platforms. 

Nore 15610/9/GAR 129,266 PC A04/MF A01 
N91-15614/1/GAR 

a Measurement of Soil Moi lg Vegetation 

Using Infrared Temperature Measureme: 

N91-15614/1/GAR 129,357 PC A07/MF A01 
jer sear 


Multisource Data Integration in Remote Sensi 
N91-15615/8/GAR 129,358 PC 


N91-15616/6/GAR 
Refinement of Ground Reference Data with Segmented 
Image Da 
N91-15616/6/GAR 129,221 
(Order as N91-15615/8/GAR, PC A08/MF hot) 
N91-15617/4/GAR 
— Ground Level Sensing for Spatial Analysis of Vegeta- 


Not 15617/4/GAR 
(Order as N91-15615/8/GAR, PC A0e/MF s on 





\08/MF A01 


N91-15618/2/GAR 
Ye of SAR and DEM Data: Geometrical Consider- 
Not 15618/2/GAR 129,229 
(Order as N91-15615/8/GAR, PC A08/MF A01) 
N91-15619/0/GAR 


Towards Operational Multisensor Registration. 
N91-15619/0/GAR 129, 
(Order as N91-15615/8/GAR, PC A08/MF Men 


N91-1 5620/8/GAR 





— fil and Ground Meas- 
of aS y Spruce Forest for Forest 


raters ‘Oniy). 
20/8/GAR 129,360 
(Order as N91-15615/8/GAR, PC A08/MF A01) 





N91-1 
N91-15621/6/GAR 


Phenomenological Approach to Multisource Data Integra- 
tion: Analysing Infrared and Visible Data. 


OR-48 VOL. 91, No. 11 


N91-15621/6/GAR 129,361 
(Order as N91-15615/8/GAR, PC A08/MF A01) 


N91-15622/4/GAR 


Method for Classification of Multisource Data Using Inter- 

val-Valued Probabilities and Its Application to Hiris Data. 

N91-15622/4/GAR 129,362 
(Order as N91-15615/8/GAR, PC A08/MF A01) 


N91-15623/2/GAR 
ee | MAP a Through the Fusion of 
Nor 3e 13623/2/ AR 129,23 
Order as N91-15615/8/GAR, PC A08/MF ron 
N91-15624/0/GAR 
og of Monocular Cues to Detect Man-Made Structures 
in Aerial ay. 
NOt- 15624/0/GAR 
(Order as N91-15615/8/GAR, PC A0s/Me A son 
N91-15625/7/GAR 
Computer Vision System for the Recognition of Trees in 


Aerial S. 
N91-15625/7/GAR 
(Order as N91-15615/8/GAR, PC aos/MF FAO) 


N91-15626/5/GAR 
Visualizing Characteristics of Ocean Data Collected During 


the Shuttle 
Not “9028/S/Ga 


ng Radar-B Experiment. 
(Order as N91-15615/8/GAR, PC Aoe/MEs aot) 
N91-15627/3/GAR 
Proposal to Extend Our Understanding of the Global Econ- 
omy. 
N91-15627/3/GAR 129,364 
(Order as N91-15615/8/GAR, PC A08/MF A01) 
N91-15628/1/GAR 
impedances of Electrochemically impregnated Nickel Elec- 
trodes as Functions of Potential, KOH Concentration, and 


impregnation Method. 
N91-15628/1/GAR 128,231 PC A03/MF A01 
N91-15630/7/GAR 


Results of the 1990 NASA/JPL Balloon Flight Solar Cell 


Calibration ‘am. 
N91- 13630/77 R 128,404 PC A03/MF A01 
N91-15642/2/GAR 


Mantle Dynamics and Geodesy. 
N91-15642/2/GAR 129,267 PC A02/MF A01 
N91-15647/1/GAR 
GPS Measurements o' lormation Associated with the 
1987 Superstition Hills Peer Evidence for Conjugate 


NO1-19647/1/GAR 129,268 PC A04/MF A01 
N91-15648/9/GAR 


Electrodynamics of the Auroral E Region. 
N91-15648/9/GAR 127,608 


N91-15649/7/GAR 


GPS Measurements of Strain Accumulation Across the |m- 
Valley, California: 1986-1989. 
91-15649/7/GAR 129,269 PC A03/MF A01 


N91-15651/3/GAR 
Real-Time pie A sera (RWP) Prototype Test and 


Evaluation (PT and E) Plan. 
N91-15651/3/GAR 127,639 PC A05/MF A01 
N91-15660/4/GAR 


= Thunderstorm Evolution Using Ground-Based 
ng Detection Networks. 
127,640 PC A10/MF A02 


PC A06/MF A01 


N . 15060/4/GAR 
N91-15673/7/GAR 
oe Spectrometer: New Biotechnology for Cell Separa- 


Nor 45673/7/GAR 128,984 PC A03/MF A01 
N91-15674/5/GAR 

Biosensor for Cadmium Based on Bioconvective Patterns. 

N91-15674/5/GAR 129,088 PC A03/MF A01 
N91-15682/8/GAR 

—e of Ocular Torsion Data from Space Labs D-1 and 


N91-15682/8/GAR 129,025 PC A03/MF A01 
N91-15691/9/GAR 
Exobi on Mars. 
N91-15691/9/GAR 
N91-15692/7/GAR 
Advancing Automation and Robotics omg for the 
Space Station Freedom and for the US Eco 
N91-15692/7/GAR 129,873 PC "A03/MF A01 


N91-15695/0/GAR 
Exploration of Operator Method Digital Optical Computers 


for Application to NASA 
N91-15695/0/GAR 128,045 PC A03/MF A01 


N91- sate be 


N91- TSriarOaan 
N91-15716/4/GAR 
—— is Development Mahedaieny for Performance-Op- 
Rotor C 


NOT 45716/4/GAR 
(Order as N91-15715/6/GAR, PC AN7/ME "h03) 


N91-15717/2/GAR 
Decentralized Controller for Highly Augmented Aircraft. 


129,963 PC A03/MF A01 


Definitions Summary P: 
129,857 





PG A0S/MF A01 





N91-15717/2/GAR 127,54 
(Order as N91-15715/6/GAR, PC A17/MF 03) 


prado: oe 
Design of Robust Flight Control Systems. 
NOLS: 18718/ /GAR 127,542 
(Order as N91-15715/6/GAR, PC A17/MF A03) 
N91-15719/8/GAR 
Computer Aided Design and Simulation of the Automatic 
ae ee oe Ce eee 
N91-15719/8/GAR 
(Order as N91-15715/6/GAR, PC AtT/Me "hos) 
N91-15720/6/GAR 


Conceptual in of Strapdown Seekers. 
N91-15720/6/GAR 
as N91-15715/6/GAR, PC AIv/ME A 3) 


N91-15721/4/GAR 
cone Simulations for the Development of Missile Navi- 
Systems. 
fort 15721/4/GAR 129,22) 
(Order as N91-15715/6/GAR, PC A17/MF KS) 
N91-15722/2/GAR 
— Weapon Simulation: The SBGL Development Expe- 
N91- N91-15722/2/GAR 
(Order as N91-15715/6/GAR, PC AIv/MF A Ko) 
N91-15723/0/GAR 
oo A Computer Based Design and —ramaams Pack- 
de Land Based and Air Weapon Systems. 
N91-15723/0/GAR 
(Order as N91-15715/6/GAR, PC ANTM} ‘A03) 
N91-15724/8/GAR 
ann shia amma cae 
N91-15724/8/GAR 
(Order as N91-15715/6/GAR, PC ANTM, Ks) 
N91-15725/5/GAR 
Unified Saas to Simulation Software and Operational 
N91- 15725/5/GAR 
(Order as N91-15715/6/GAR, PC AIT/ME N03) 
N91-15726/3/GAR 


Simulation S for Analysing Pilot’s Rule-Based —e. 
N91- NTe673/QAR 127,68: 
(Order as N91-15715/6/GAR, PC A17/MF fH 
N91-15727/1/GAR 


Symbolic Generation of Aircraft Simulation ror, 
N91-15727/1/GAR 545 
as N91-15715/6/GAR, PC At7/ME A03) 
N91-15728/9/GAR 
Formal Tools and Simulation Tools: A Coherent ——. 
N91-15728/9/GAR 546 
( as N91-15715/6/GAR, PC ANT/ME A03) 
N91-15729/7/GAR 
Aircraft Control System Design, Synthesis, Analysis, and 
Sit tion Tools at pone 
N91-15729/7/GAR 
(Order as N91-15715/6/GAR, PC AI7/ME "K08) 
N91-15730/5/GAR 


Cockpit Mock Up (CMU): A Design and Development Tool. 
N91-15730/5/GAR 127,516 
(Order as N91-15715/6/GAR, PC A17/MF A03) 


N91-15731/3/GAR 
er-Aided Control Law Research: From Concept to 
Flight Test. 
N91-15731/3/GAR 517 
(Order as N91-15715/6/GAR, PC AI7/ME no) 
N91-15732/1/GAR 
Real-Time Hardware-in-the-Loop Simulation for Attas and 
Atthes Advanced Technology Flight Test Vehicles. 
N91-15732/1/GAR 
(Order as N91-15715/6/GAR, PC AIT/IME N03) 
N91-15733/9/GAR 
| = uence Simulation at the Naval Weapons 
N91-15733/9/GAR 127,555 
(Order as N91-15715/6/GAR, PC A17/MF A03) 
N91-15734/7/GAR 


Simulation of Multipath for Semiactive Missiles. 
N91-15734/7/GAI 


(Order as N91-15715/6/GAR, PC AI7/ME F AOS) 
N91-15735/4/GAR 
App h to Hi 
Shuttle). 
N91-15735/4/GAR 
(Order as N91-15715/6/GAR, PC AIT/ME hoa) 
N91-15736/2/GAR 
a Graphics in Hardware-in-the-Loop Missile Simula- 
N91-15736/2/GAR 
(Order as N91-15715/6/GAR, PC At7/MF F A03) 
N91-15737/0/GAR 
Modelling dh —_ Based Air Defence Systems in Research 


and Procur 
N91- 1STS7/0/GAR 129,100 
(Order as N91-15715/6/GAR, PC A17/MF aoa) 





in-the-Loop Simulation (Falke 
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N91-15738/8/GAR 
Integration of a se mg Airline/Aircrew/ Aircraft Compo- 
nent in ATC Simulations. 
N91-15738/8/GAR 129,9. 
(Order as N91-15715/6/GAR, PC A17/MF 1503) 
N91-15739/6/GAR 
NAVPACK: Simulation Tools for Design of High Perform- 
ance Integrated Navigation Systems. 
NOt 15739/6/GAR 127,548 
(Order as N91-15715/6/GAR, PC A17/MF 03) 
N91-15740/4/GAR 
a ering aa ce neve 
lence. 
N91-15740/4/GAR 129,10 
(Order as N91-15715/6/GAR, PC A17/MF a03) 


N91-15741/2/GAR 
Use of Sn Sas cy ery ho Definition Phase of 
the P. arueet Aircraft MPC75. 
N91-15741/2/GAR 
(Order as N91-15715/6/GAR, PC AI7/ME frond 
N91-15742/0/GAR 
——- Combat Mission Training Evaluation and Simu- 
N91-15742/0/GAR 
(Order as N91-15715/6/GAR, PC At7/MF 3) 
N91-15743/8/GAR 


‘echnology Development Laboratories. 
NoTioraa/OrGAn 
(Order as N91-15715/6/GAR, PC AIT/ME no) 
N91-15744/6/GAR 
Simulation of f-Earth Flight in Helicopters. 
N91-15744/6/GAR 


127,557 
(Order as N91-15715/6/GAR, PC A17/MF A03) 


N91-15745/3/GAR 
Results of Man in the Loop Simulator Experiments Using 
Air-to-Air Missi lodels. 
N91-15745/3/GAR 127,8. 
(Order as N91-15715/6/GAR, PC A17/MF 103) 
N91-15746/1/GAR 
it o + Sein ee oa Cockpits: 
Simulation Does Not Always Equal Success. 
N91-15746/1/GAR 
(Order as N91-15715/6/GAR, PC At7/MiF fo 
N91-15749/5/GAR 
Optimal Guidance Law Development for an Advanced 


Launch System. 

N91-15749/5/GAR 129,858 PC A03/MF A01 
N91-15750/3/GAR 

Quantifying Fault Recovery in M 

N91-15750/3/GAR 
N91-15751/1/GAR 


a Patch Configuration (APC) Gateway Version 1.0 


Non iersi/t /GAR 127,519 PC A03/MF A01 
N91-15752/9/GAR 
ppp etiam Proofs of the Design and Implementation 


of a Fault-Toleran’ 
NOt- 18752/0/GAR 128,082 PC A03/MF A01 


N91-15766/9/GAR 


128,046 Pc hOS/M MF A014 


Amoeba: A Distributed Operati a for 
N91-15766/9/GAR Ss 28,083 
N91-15767/7/GAR 


1990'S. 
BC A A03/MF A01 





Algorithms from Th 
N91-15767/7/GAR 
N91-15769/3/GAR 


Methodenkette Zur Integrierten Software-Entwicklung: Von 
der ag remy Zum Programmsystem MIT Petrinetzen 
(Chain Process for Integrated Software spony it: From 
Problem Stati lems am with Petri 

N91-15769/3/GAR 128,085 PC A10/MF A02 


N91-15770/1/GAR 
oe Algorithms for Placement and Routing in VLSI 


N91- 15770/1/GAR 128,208 PC A06/MF A01 
N91-15771/9/GAR 
Study of the Portability of an Ada System in the Software 


Engineering Laboratory (SEL). 
Not NeTTVSIGAR 128,086 PC A04/MF A01 
N91-15772/7/GAR 


Gamma Ray Observatory Dynamics Simulator in Ada 


(GRODY). 

N91-15772/7/GAR 129,923 PC A04/MF A01 
N91-15773/5/GAR 

Sore Handbook for Software Development, Revision 


Na1- 15773/5/GAR 128,087 PC A0S/MF A01 
N91-15783/4/GAR 


128,084 PC A03/MF A01 


Nondeterministic Divide 
N91-15783/4/GAR 
N91-15784/2/GAR 
Characterization of Associativity. 
N91-15784/2/GAR 
N91-15785/9/GAR 
Specification and Verification of Real Time Systems in ACP. 
N91-15785/9/GAR 128,090 A03/MF A01 
N91-15786/7/GAR 
Proving Termination of Parallel Programs. 


128,088 PC A04/MF A01 


128,089 PC A03/MF A01 


N91-15786/7/GAR 

N91-15787/5/GAR 
Note on the Convergence of a Synch ly Parallel 
N91-15787/5/GAR 128,123 PC A03/MF A01 
N91-15788/3/GAR 


128,091 PC A02/MF A01 





Local Area Networks. 
N91-15788/3/GAR 
N91- pean 


in Opt 
Now iore 15 796/67 SEAR 


N91-15797/4/GAR 


128,047 PC A03/MF A01 


nal Cor oat PC A03/MF A01 


Neural Networks. 


Optimal Control 
N91-15797/4/ 128,099 PC A01/MF A01 
N91-15799/0/GAR ; 


Report on SHARP and the we ~ ey ncounter. 
N91-15799/0/GAR PC A06/MF A01 


N91-15802/2/GAR 
Numerical Solution of Stiff Ordinary Differential Equations 


for P ition Kinetics. 

NO1-18802/2/GAR 127,892 PC A03/MF A01 
N91-15805/5/GAR 

Pern Solution of the incompressible Navier-Stokes 

N91-15805/5/GAR 127,500 PC AO5/MF A01 
N91-15806/3/GAR 


Paramorphisms. 

N91-15806/3/GAR 
N91-15807/1/GAR 

er eee oF 6 SE ae 


NOt 15807/1/GAR 128,124 PC A03/MF A01 
N91-15808/9/GAR 


NoT15808/0/GAR 
N91-1 /9/GAR 


N91-15810/5/GAR 
Analysis of the Asymmetric Shortest Queue Problem. Part 


1: Theoretical 
N91-15810/5/GAR 128,935 PC A03/MF A01 
N91-15811/3/GAR 
— of the >" pfrraes Shortest Queue Problem. Part 
2: Numerical 


N91-15811/3/ 128,936 PC A03/MF A01 
N91-15812/1/GAR 
Simulated Annealing as a Tool to Obtain New Results in 


N91-15812/1/GAR 128,918 PC A02/MF A01 
N91-15813/9/GAR 


Analysis of the Symmetric Shortest Queue Problem 
N91-15813/9/GAR 128,937 PC A03/MF A01 


N91-15814/7/GAR 
Analysis of the Asymmetric Shortest Queue Problem with 


Threshold J eying. 

N91-15814/7/GAR 128,938 PC A03/MF A01 
N91-15815/4/GAR 

Skew-S tric Matrices and the Euler Equations of Rota- 


tional Motion for Rigid Systems. 
N91-15815/4/GAR 128,919 PC A03/MF A01 
N91-15817/0/GAR 
Logarithmic Barrier Function Method for a Class 


of Smooth Convex Programming Problems. 
N91-15817/0/GAR "0 128,999 PC A03/MF A01 


N91-15818/8/GAR 
Strong Law and Central Limit Theorem for a Process Be- 
ima and Sums. 


tween Maxima 

N91-15818/8/GAR 128,920 PC A03/MF A01 
N91-15819/6/GAR 

}  -- ean of a Solid Modelling System with Quadric 


NOT *15819/6/GAR 128,921 PC A03/MF A01 
N91-15820/4/GAR 

Disjointness Preserving and Diffuse Operators. 

N91-15820/4/GAR 128,922 PC A03/MF A01 
N91-15821/2/GAR 

Step Length in Forward Differencing for Curved Surface 


N91-15821/2/GAR 128,092 PC A03/MF A01 
N91-15822/0/GAR 


Asymptotics for a Class of a Semi-Li 
tone wih an Application to 8 Problem wih Guadratic No 


Noe 1 822/0/GAR 128,923 PC A04/MF A01 
N91-15823/8/GAR 
Linear Complementarity Problem, Sufficient Matrices, and 
i Method. 
N91-15823/8/GAR 128,924 PC A03/MF A01 
N91-15824/6/GAR 


Iterative Methods for Sparse, Linear Systems Arising from 
T —— The Relations Be- 


128,933 PC A03/MF A01 





on Anonymous Networks. 
128,934 PC A03/MF A01 


tween AAT SI 

N91-15824/6/GAR 
N91- arcane yen rt 

E of Limit Cycles in Quadratic Sys- 


128,105 PC A0Q3/MF A01 





‘ame of Glan. ip sub |= a= 0. 
N91-15825/3/GAR 


N91-15826/1/GAR 
Stability Analysis of Nonlinear Systems. 


128,925 PC A03/MF A01 


N91-15931/9/GAR 


N91-15826/1/GAR 
N91-15827/9/GAR 


128,926 PC A03/MF A01 
Nov-18627/8/GAR 


128,027 Be aos A03/MF A01 
N91-15828/7/GAR 


Infinite-Dimensional Carieman Linearization, the Lie Series, 

and Control of Nonlinear PDES. 

N91-1 /7/GAR 128,928 PC A03/MF A01 
N91-15829/5/GAR 


Practical identification of Narmax Models Using Radial 


Basis Functions. 

N91-15829/5/GAR 128,940 PC A03/MF A01 
N91-15830/3/GAR 

Describing es See Series, and the Analysis of 

N91-15830. B/GAR 128,929 PC A03/MF A01 
N91-15834/5/GAR 


Applications of Probability in Analysis. 
N91-15834/5/GAR 128,941 PC A03/MF A01 


N91-15835/2/GAR 

Performance is of Wavefront 

N91-15835/2/ 128, 
N91-15836/0/GAR 

Democratic Monte-Carlo Generation of Hadronic Fragments 

with Conserved . 

N91-15836/0/GAR 129,709 PC A03/MF A01 
N91-15842/8/GAR 

Potential Reduction of en Route Noise from an Advanced 

Aircraft. 


Turboprop 
N91-15842/8/GAR 127,520 PC A03/MF A01 
N91-15846/9/GAR 
Active Reduction of an Enclosed Sound Field: An Experi- 


mental a 
N91-15846/9/GAR 129,570 PC A03/MF A01 
N91-15847/7/GAR 


Processors. 
PC A03/MF A01 





in Absorberhalien (Noise Field 


Strength Measures in ). 
N91-15847/7/GAR 129,571 PC A06/MF A01 
N91-15848/5/GAR 
Monograph on Propagation of Sound Waves in Curved 
N91-15848/5/GAR 129,572 PC A0S/MF A01 
N91-15862/6/GAR 
Se nee in Gas Discharges with Some Applica- 
N91-15862/6/GAR 129,822 PC A03/MF A01 
N91-15863/4/GAR 
Simulations of Gas Discharge Systems with 
Some Application to SF6. 
N91-15863/4/GAR 129,823 PC A03/MF A01 
N91-15864/2/GAR 
Veto Detector for Di of Charged Particles. 
N91-15864/2/GAR 129,824 PC A03/MF A01 
N91-15865/9/GAR 
——_ Moments of the Transverse Momentum Distribu- 
Produced in 


tion of 
N91-15865/9/GAR 129,825 PC A03/MF A01 
N91-15873/3/GAR 


in 
the Esa Space | 
N91-15873/3/GAR 


N91-15886/5/GAR 


Nucleation and Growth Control in 
N91-15886/5/GAR 


N91-15912/9/GAR 


Untersuchungen Zink in InP und 
InGaAsP) Sowie uebor InGaAstP) no us 
we py mente: doe | Diffusion in InP and InGaAs(P), as 


Wi inp 
N91-15912/9/GAR 129,689 PC A08/MF A01 
N91-15913/7/GAR 


128,957 PC AQ5S/MF A01 


Transport in a 


Ohmic Model for a Semiconductor. 
N91-15913/7/GAR 129,690 PC A03/MF A01 


N91-15919/4/GAR 
NASA Agenda for 
N91-15919/4/GAR 

N91-15926/9/GAR 
FY 1990 Scientific and Technical Reports, Articles, Papers, 
and Presentations. 

N91-15926/9/GAR 128,750 PC A04/MF A01 


N91-15928/5/GAR 


International Aircraft Operator Information S 
N91-15928/5/GAR 129,975 


N91-15929/3/GAR 


127,478 PC A02/MF A01 


, Phase 2. 
A03/MF A01 
Nautical Almanac for the Year 1988. 

N91-15929/3/GAR 129,539 PC A14/MF A02 
N91-15930/1/GAR 

Space Station Freedom Toxic and Reactive Materials Han- 

N91-15930/1/GAR 129,874 PC A99/MF A04 
N91-15931/9/GAR 


Panel pry of Recommendations. 
N91-15931/9/ 129,913 
(Order as N91-15930/1/GAR, PC A99/MF A04) 


June 1, 1991 OR-49 
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N91-15932/7/GAR 


Past Skylab M 
N91-15932/7/GAR 129,9 
(Order as N91-15930/1/GAR, PC A99/MF ‘A04) 
N91- emcee try ll 


Spacelab D-1 
N91- 15033/5/GAR 
(Order as N91-15930/1/GAR, PC A99/MF I ‘A04) 


N91-15934/3/GAR 
Spacelab 3 Mission. 
N91-15934/3/GAR 

(Order as N91-15930/1/GAR, PC A99/ Mis 04) 

N91-15935/0/GAR 
bo be and Reactive Material Handling on Spacelab J and 
N91-15935/0/GAR 129,9 

(Order as N91-15930/1/GAR, PC A99/MF ho) 

N91-15936/8/GAR 


Session 2 Summary and Key Issues Identification. 
N91- ere ° 


129,917 
der as N91-15930/1/GAR, PC A99/MF A04) 


N91- 15937/6/GAR 
Space Station Pressurized Laboratory Safety ———. 
N91- 15837 /6/GAR 

(Order as N91-15930/1/GAR, PC A9o/MF 04) 
N91-15938/4/GAR 
Interdependence of conve ‘Spe mera is and Safety Limi- 
tations on the Space Statio: 
N91-15938/4/GAR 129,9 
(Order as N91-15930/1/GAR, PC A99/MF oa) 

N91-15939/2/GAR 
Design and Development of a Space Station Hazardous 
Material System for Assessing Chemical ace: 
N91-15939/2/GAR 

as N91-15930/1/GAR, PC A99/ME FA04) 


N91-15940/0/GAR 
Discourse for Slide Presentation: An Overview of Chemical 
Detection Systems. 
N91-15940/0/GAR 127,735 
(Order as N91-15930/1/GAR, PC A99/MF A04) 
N91- eaten 
Workstations and Gloveboxes for Space Station. 
N91-15941 WeGAR 


29,876 
(Order as N91-15930/1/GAR, PC A99/MF A04) 
N91-15942/6/GAR 


Materials Processing Sciences Glovebox. 
N91-15942/6/GAR 
(Order 


as N91-15930/1/GAR, PC A9o/MF KO) 
N91-15943/4/GAR 

Importance of Biological Systems in Industrial Waste Treat- 

ment Potential lication to the Space Station. 

N91-15943/4/G 129,8 
(Order as N91-15930/1/GAR, PC A99/MF 0a) 
N91-15944/2/GAR 

Controlled Decomposition and Oxidation: A Treatment 

Method for Gaseous Process Effiuents. 

N91-15944/2/GAR 

(Order as N91-15930/1/GAR, PC Aoo/MiF J n0a) 

N91-15945/9/GAR 

Reactive Bed a System for Contamination Control. 

N91-15945/9/GAR 129,87: 

(Order as N91-15930/1/GAR, PC A99/MF A04) 

N91-15946/7/GAR 

Nautical Almanac for the Year 1989. 

N91-15946/7/GAR 129,540 PC A16/MF A02 
N91-15951/7/GAR 

Digital Frequency Synthesizer ~ — Astronomy. 

N91-15951/7/GAR ,161 PC A03/MF A01 
N91-15953/3/GAR 

Characteristics of Trapped Proton Anisotropy at Space Sta- 


tion Freedom A\ 

N91-15953/3/GAR 127,609 PC A03/MF A01 
N91-15954/1/GAR 

Analysis of CCD age of the — of Comet Halley. 

N91- N5054/1/GAR 27,601 PC A03/MF A01 
N91-15955/8/GAR 

Distribution of Gas in the Inner Comae of Comets. 

N91-15955/8/GAR 127,602 PC A04/MF A01 
N91-15968/1/GAR 

Mode! of Jovian F Region lonosphere a lonosphere 

Model in Offset Dipole Approximation). (Revised). 

N91-15968/1/GA\ 127,603 PC A03/MF A01 
N91-15973/1/GAR 


Cosmic-Ray Muons as a Calibration Source for High Energy 


mma Ray Detectors. 
91-15973/1/GAR 129,826 PC A03/MF A01 
N91-15974/9/GAR 
Historical Annotated Bibliography: Space Station Docu- 
ments. 


N91-15974/9/GAR 129,880 PC A23/MF A03 
N91-15975/6/GAR 
Engines and Innovation: Lewis Laboratory and American 


Propulsion Technology 

N91-15975/6/GAR 127,971 PC A13/MF A02 
N-4620-3330 

Reports Published by the Gas Research Institute in the 

Area of Gas — Bibliography and Abstracts Update 

through Mid-1990 


OR-50 VOL. 91, No. 11 


PB91-161281/GAR 
NADC-SIRLAB-1089 

Proceedings of the Tri-Service Conference on ag 

Held in Atlantic City, New Jersey on 17-19 October 1989. 

AD-A229 334/8/GAR 129,112 PC A98/ME A04 
NAMRU-2-TR-1086 

Epidemiology of HIV Infection among Prostitutes in the Phil- 


RBvag: A229 451/0/GAR 129,030 PC A03/MF A01 
NAMRU-2-TR-1087 
Skeletal ~ Cardiac Muscle Involvement in Severe, Late 


Leptospirosi: 
AD-A229 453/6/GAR 128,964 PC A02/MF A01 
NAMRU-2-TR- 1088 
Limulus Lysate Positivity and Herxheimer-Like Reactions in 
Leptospirosis: A Placebo-Controlled Study. 
AD-A229 452/8/GAR 128,963 PC A02/MF A01 
NAMRU-2-TR-1089 
Cultivation of Sexual 
AD-A229 450/2/GA 
NAS 1.15:4237 
Static Internal Performance of an Axisymmetric Nozzle with 
Multiaxis Thrust-Vectoring Capability. 
N91-15125/8/GAR 127,487 PC A05/MF A01 
NAS 1.15:4247 
Subsystems Component Definitions Summary Program. 
N91-15714/9/GAR 129,857 PC A03/MF A01 
NAS 1.15:100769 
Gravity Field Error Analysis: Applications of GPS Receivers 
and Gradiometers on Low Orbiting Platforms. 
N91-15610/9/GAR 29,266 PC A04/MF A01 
NAS 1.15:101700 


Initial Flight Test of “ Ground Deployed System for Flying 
jalities Assessment. 


Qu 

N91-15182/9/GAR 127,505 PC A02/MF A01 
NAS 1.15:102199 

Numerical Solution of the Incompressible Navier-Stokes 


Equations. 
127,500 PC AOS/MF A01 


127,745 PC A06/MF A01 


Mature Brugia malayi in vitro. 
129,008 PC A02/MF A01 


N91-15805/5/GAR 
NAS 1.15:102703 
— of the Spacehab Module as a Microgravity Carri- 


No1- 15191/0/GAR 129,866 PC A03/MF A01 
NAS 1.15:102712 
Effects of Cure Temperature, — Radiation, and Ther- 


mal Cycling on P75/930 Compo: 
N91-15332/0/GAR 28 833 PC A03/MF A01 
NAS 1.15:102737 
Effect of Shaping Sensor Data on Pilot Re: 
N91-15173/8/GAR 127,537 


NAS 1.15:102751 
Matrix Fatigue Crack Development in a Notched Continu- 
ous Fiber /Ti-15-3 Composite. 

N91-15319/7/GAR 128,828 PC A03/MF A01 

NAS 1.15:102754 
Support — 4 a 1750A = a. 
N91-15490/6/GAR 128,207 PC A03/MF A01 

NAS 1. = ‘ates 


nse. 
'C A03/MF A01 


Respo ee Materials to Low Velocity Impact. 
NOt: 15337/9/GA 128,835 PC A03/MF A01 
NAS 1.15:102757 
Probabilistic Fati 
N91-15605/9/GAR 
NAS 1.15:102759 
Comparison of Fatigue Life Prediction Methodologies for 
Rotorcraft. 
N91-15604/2/GAR 
NAS 1.15:102775 
Laser Transit Anemometer Measurements ” a Slender 
Cone in the bangiey Unitary Pian Wind Tunnel. 
N91-15521/8/GAR 127,499 PC A03/MF A01 
NAS 1.15:102861 


Integrated Approach to System Design, Reliability, and Di- 


agnosis. 

N91-15426/0/GAR 127,539 PC A03/MF A01 
NAS 1.15:102862 

— of a Lifting Hovering Rotor: A Navier-Stokes Simu- 


latio 
NOT "15128/2/GAR 127,489 PC A03/MF A01 
NAS 1.15:102865 


Dynamic Analysis of Rotor Blade Undergoing Rotor Power 


Shutdown. 
N91-15124/1/GAR 127,504 PC A03/MF A01 
NAS 1.15:102870 
Simulated Rotor Test Apparatus Dynamic Characteristics in 
the 80- by 120-Foot Wind Tunnel. 
N91-15147/2/GAR 127,513 PC A03/MF A01 
NAS 1.15:102872 
Advancing Automation and Robotics Technology for the 
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hut 4 
N91-15124/1/GAR 127,504 PC A03/MF A01 
NASA-TM-102870 
Simulated Rotor Test Apparatus Dynamic Characteristics in 
the 80- by 120-Foot Wind Tunnel. 
N91-15147/2/GAR 127,513 PC A03/MF A01 


NASA-TM-102872 

ain 5 fone and Robotics Technology for the 
Space Sta’ Freedom and for the US Economy. 

N91- 18692/7/GAR 129,873 PC A03/MF AO1 
NASA-TM-103230 

Reinforcements: The Key to High Performance Composite 

Materials. 





N91-15329/6/GAR 
NASA-TM-103260 
Aerodynamics and Heat Transfer investigations on a High 
Cascade. 


Reynolds Number Turbine \ 

N91-15134/0/GAR 127,490 PC A03/MF A01 
NASA-TM- 103283 

impedances of Electrochemically oy conn Nickel Elec- 

— as Functions of Potential, ntration, and 


Impri Me' 
N91-1 128,231 PC A03/MF A01 


128,830 PC A03/MF A01 


tion . 
8/1/GAR 
NASA-TM-103285 


Optical M + of Ulnck 
N91-15174/6/GAR 
NASA-TM-103400 
Satellite Situation Report, Volume 30, No. 4. 
N91-15298/3/GAR 129,952 PC A11/MF A02 
NASA-TM- 103409 


NASA Agenda for Tomorrow. 
N91-15919/4/GAR 


NASA-TM-103413 
Study of the Portability of ao Ada System in the Software 
at ; 


Engineering ory (SI 

N91-15771/9/GAR 128,086 PC A04/MF A01 
NASA-TM-103417 

Manager’s Handbook for Software Development, Revision 

1 


N91-15773/5/GAR 128,087 PC A0S/MF A01 
NASA-TM-103418 
Gamma Ray Observatory Dynamics Simulator in Ada 


(GRODY). 
N91-15772/7/GAR 129,923 PC A04/MF A01 
NASA-TM-103518 


ted Fan FI 
127, 570 Pe A03/MF A01 





127,478 PC A02/MF A01 





Dentritic h and 
Solidified Caen f PWA-1480, Sirol Conan Effect r 
Gravity; Center Director's Discretionary Fund Report. 

N91-15391/6/GAR 128,844 PC A04/MF A01 


NASA-TM-103520 
FY 1990 Scientific and Technical Reports, Articles, Papers, 
S. 


and Presentation: 
N91-15926/9/GAR 128,750 PC A04/MF A01 
NASA-TM-103521 


Predicting Thunderstorm Evolution Using Ground-Based 


htning Detection Netwo 
N91-15660/4/GAR 127,640 PC A10/MF A02 
NASA-TM-103522 


Rotating Spectrometer: New Biotechnology for Cell Separa- 


tions. 
N91-15673/7/GAR 128,984 PC A03/MF A01 
NASA- nha 


Bioser for Cadmium Based on Bioconvective Patterns 
N91- 15674/5/GAR 129,088 PC A03/MF A01 


NASA-TM-103611 
In-Flight and Simulated Aircraft Fuel Temperature Measure- 


ments. 
N91-15418/7/GAR 127,939 PC A0S/MF A01 
NASA-TM-103614 
Overview of Space Propulsion Syst for Identifyi bon 
destructive Evaluation and Health Monitori 
N91-15565/5/GAR 127,984 RoS/MF AO A01 


NASA-TM-103617 
New 1 ee ted of Making Advanced Tube-Bundle Rocket 


Thrust 
127,980 PC A03/MF A01 





N91- 15901/5/GAR 
NASA-TM-103619 
Effect of Emitter Parameter Variation on the Performance 
indium 


of Heteroepitaxial | Solar Cells. 
N91-15306/4/GAR 128,403 PC A03/MF A01 
NASA-TM- 103634 


Review of the Transmissions of the Soviet Helicopters. 
N91-15146/4/GAR 127,512 PC A03/MF A01 


NASA-TM-103635 
ee yy of en Route Noise from an Advanced 


urboprop Aircraft. 
N91-15842/8/GAR 127,520 PC A03/MF A01 
NASA- 'TM-103667 


ICAN Sensi Analysis. 
N91-15328/8/GAR 


NASA-TM- 103703 
Aerodynamic Characteristics of Vortex Ingestion for the F/ 


A-18 inlet Duct. 
N91-15303/1/GAR 127,494 PC A03/MF AO1 
NASA-TM-103708 


Thermal Barrier Coating Evaluation Needs. 
N91-15390/8/GAR 128,811 


NASA-TM-103727 
Tensile behavior of tungsten/niobium composites at 1300- 


1600 K. 
DE91007250/GAR 128,827 PC A03/MF A01 
NASA-TP-3052 


Flow-Induced Resonance of Screen-Covered Cavitie: 
N91-15499/7/GAR 127,497 PC A03/ MF A01 


NASA-TP-3065 
Lunar Missions Using Chemical Propulsion: System Design 
\ 


issues. 
N91-15308/0/GAR 127,982 PC A03/MF A01 


128,829 PC A03/MF A01 


PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NATICK/TR/90/054 
Engioetig Appicatons. nn ne 
A229 SDOe/GAR 127,726 PC A03/MF A01 

cunaiviaivens 
Technical Objective Document for Food and Food Service 


A229 352/0/GAR 129,005 PC A03/MF A01 
NATL SEC AFFAIRS MONO-84-3 
NATO Politico-Mi tation. 
AD-A229 655/6/GA 129,188 
NATL SEC AFFAIRS MONO-84-5 
Nuclear War. 
ASAzeO 6s 654/9/GAR 
NATL SEC AFFAIRS MONO-84-7 
On-Site | for 
AD-A229 653/1/GAR 
NAVFAC-MO-312 


PC A06/MF A01 


129,206 PC A05/MF A01 


Control. 
127,678 PC AO5S/MF A01 
Wood Protection. 
PB91-154252/GAR 
NAVSWC-MP-90-72 
Naval Surface Warfare Center Domestic Technology Trans- 


fer Report (FY89). 
AD-A229 610/1/GAR 129,187 PC A04/MF A01 
NAVSWC/MP-90-445 


FY89 Technology Transfer Summary Naval Surface War- 
fare Center. 
127,430 PC A03/MF A01 


129,173 PC A10/MF A02 


‘er. 
AD-A229 745/5/GAR 
NAVSWC-TR-90-246 


NIAR-90-29 


in Impact Analysis of 
128,720 BC AG3/MF AO1 


Local Plasticity Effect 
N91-15601/8/GAR 
AR-90-30 


Ni 
Effect of Negative Poisson's Ratio on the Fracture Behavior 
Laminates. 


of 

N91-15336/1/GAR 128,834 PC A03/MF A01 
NIAR-90-31 

International Aircraft Operator Information Phase 2. 

N91-15928/5/GAR 129,975 A03/MF A01 
NIH/PUB-90-99 

Recombinant - Technical Bulletin. Volume 13, Number 


3, 

PB91- 130282/GAR 128,988 PC A0S/MF A01 
NIPER-B06807-26 

Crude oil and finished fuel storage stability: An annotated 


review. 1990 Revision. 
DE91002213/GAR 128,304 PC AQ5/MF A01 


NIPER-498 


Destooest7/GAR 


NIPER-519 
National Institute for Petroleum and Energy Research 
monthly report for December 1990. 
DE91006764/GAR 129,319 PC A04/MF A01 
NIST/TN-1285 


_ Reactor: Summary of Activities July 1989 through 


lune 1990. 
PB91-159772/GAR 129,701 PC A0S/MF A01 
NISTIR-4396 


we 8208 nOG A04/MF A01 





Evaluation Results Py oa for Next Generation Comput 
Resources poker tay ystems Interface Baseline Selection 
A hy ler Resources (NGCR) Operat- 
ig St 4 te Working Group (SSWG). 
AD-A229 9510/3/GAR 129,131 PC A08/MF A01 
NCEL-N-1818 


Treatment Technologies for Hazardous Ashes Generated 
from Possible Incineration of Navy Waste. 
AD-A229 741/4/GAR 128,560 PC A06/MF A01 


NCEL-TN-1816 
Field Measurements of Estuarial Cohesive Sediment Trans- 


port. 

AD-A229 359/5/GAR 129,525 PC A04/MF A01 
NCES-90-073 

State Profiles of Public Elementary and Secondary Educa- 


tion, 1987-88. 

PB91- 186257/GAR 127,657 PC A19/MF A03 
NCES-90-087 

Selected po of Public and Private School 


Teachers: 198 

PB91-155911/GAR 127,653 PC A04/MF A01 
NEDO-P-8910 

Se 5 oe ee ee 8 ee ee on 

henkan system no chosa kenkyu. (Surveying research of 

convension a of CO(sub 2) to iececmbon by micro- 

Seerraz2 742214/GAR 129,003 PC A09/MF A01 
NEDO-P-8915 

Shin energy no local energy to shiteno tekio kanosei chosa. 


‘gy 
(Feasibility study to apply new as local ). 
DE91742215/GAR 129,694 PC A07/MF A01 
NEFES/91-3 
Proceedings: U.S. Depar tt of Agri 
Gypsy Moth Ae Bony 4 
necticut on January 
PB91-153593/GAR 
pe ena ra 
Application des methodes stochastiques: dimensionnement 
et regulation. Rapport otallle (1987-1989). (Application of 
jochastic ; dimensioning and regulation. Detailed 
(1987-1989)). 
D 91734552/GAR 
NEI-DK-454 
eaves Og praesentation af et system til udnyttelse af 
biomasse i med dansk udstyr ae teknologi. Skitse- 
projekt. ‘labora and presentation oO! 
zation of biomass in oe using Danish equipment and 
Deoatereak 128,382 PC A04/MF A01 


NEI-DK-463 


por poe nee 
ral ). 
DE! 1741 11588/GAR 


NEI-DK-464 
timering for LOCUS. (Operation optimization for 


LOCUS). 

DE91741589/GAR 128,365 PC A07/MF A01 
NEI-FI-126 

Energiansaeaestoe kasvisten ja hedelimien jalostuslaitok- 

a conservation in vegetables and fruit process- 

ing industry). 

De91746277/GAR 127,587 PC A04/MF A01 
NESDIS-52 





129,238 PC A08/MF A01 


128,399 PC A11/MF A02 


af naturgasnetvaerk. (Dimensioning of natu- 
128,332 PC A08/MF A01 


Baseline Upper Air Network (BUAN). 
AD-A229 638/2/GAR 127,633 PC A04/MF A01 


NIAR-90-27 
Generalized Contact/Impact Analysis of Mechanical Sys- 


tems. 
N91-15559/8/GAR 128,712 PC A03/MF A01 


Poly : Technical 
PB91-159715/GAR 
NISTIR-4424 
—— Ultrasonic Evaluation of the em 7 of Seams 
Single-Ply Roofing Mentranee ; Laboratory Evaluation of 
Poon 1371 TO/GAN 127,750 PC A03/MF A01 
ae 


Phy Rooting Evaluation of the Int of Seams 
of Sing ba paw, t Roofi ; Results ield Investi- 


Baors 159731 wrt " 127,754 PC A03/MF AO1 
NISTIR-4471 


TRO! User’s Guide. 
PB91-157214/GAR 


NISTIR-4476 


1990. 
127,896 PC A07/MF A01 


128,770 PC AQ3/MF A01 


lee Aegene een end Cn eee 
PB91-157156/GAR 29,980 PC A03/MF A01 
NISTIR-4481 
NIST ‘Buildi 
3.0). User’s Guide 
PB91-159764/GAR 
NISTIR-4488 
Proceedings of the 
bewere Tuesday, 
Poor. 157198/GAR 
NISTIR-4491 
pil On-Line Information Service User's Guide. National 


S Testbed i Series. 
PBS 157123/GAI 128,748 PC A03/MF A01 
NISTIR-4496 
Center for Electronics and ary Engineering 


Bulletin hey EY. = Pain oe "ey to yo 
1990, with 1991 CEEE Events Calendar. 
pB91.159749/GAR 128,216 PC A03/MF A01 


NISTIR-4503 
Proceedings of the Object-Oriented Database Task Group 
a Held in Atlantic City, New Jersey on May 22, 
PBO1-159723/GAR 128,096 PC A14/MF A02 
NISTIR-4508 
National PDES Testbed Mail Server User's Guide. National 


PDES Testbed Ri 
PB91-159756/GA 128,749 PC A02/MF A01 
NMAB-454 


Research Opportunities for Materials with Ultrafine Micros- 


tructures. 
AD-A229 719/0/GAR 128,902 PC A07/MF A01 
NMRI-90-103 
Tuberculin Skin Ti in US Navy and Marine Corps Per- 
fe, 1860-86 


sonnel and Ri 
AD-A229 549/1/GAR 128,965 PC A01/MF AO1 
NOAA-TM-NMFS-F/NEC-78 
Seasonal Distribution Patterns of Commercial Landings of 
45 Species off the Northeastern "United States during 1977- 
88. 
PB91-160846/GAR 127,584 PC AO7/MF A01 
NOAA-TM-NMFS-SEFC-265 
Biomedical Test Materials Program: Standard Operating 
Procedures of the ity Assurance Project. 
PB91-159350/GAR 129,017 PC A03/MF A01 
NOAA-TM-NMFS-SEFC-273 


oo Game Fi in Northern Gulf of Mexico 1989. 
9 1-153569/GAR 127,582 PC A03/MF A01 


NOARL-AB-90-223-093 


Cost’ (BLCC) Program (Version 
127,760 PC A04/MF A01 


-Oriented Database Task Group 
23, 1990, Chateau Laurier 


128,094 PC A07/MF A01 


Computer Simulations of Design Considerations for the 
Direct Path, Bottom Reverberation Experiment. (Abstract). 


AD-A229 817/2 
NOARL-AB-90-321-116 


of the Mean Gulf Stream T: from an 
Aabactan Detued Racrwce Sates Usen Gone han 


rithms. (Abstract). 
AD-A229 821/4 129,535 Not available NTIS 


Estimation hed Sea ice pod = Concentration by Linear 
AD-AZDS S07/0/GA Soren we08.590 PC A03/MF A01 
NOARL-SP-059-321-90 
Altimeter Sea Ice W 
AD-A229 396/7/GAR 
NOARL-TN-83 
Environmental Conditions in the Gulf of Mexico during No- 
vember-December. 
AD-A229 384/3/GAR 129,527 PC A03/MF A01 
NOSC/TD-1924 


129,528 PC A03/MF A01 


Software Engineering at the Navai Postgradu- 
ate School (NPS), Monterey. 
AD-A229 754/7/GAR 128,075 PC A06/MF AO1 
NOSC-TD-1930 
i for a Surface-Search Radar-Detection-Range 
AD-A229 711/7/GAR 128,140 PC AQ4/MF A01 
NOSC-TD-1931 
Delay- Performance Evaluator for —— 
Syotams. TOMA 3 and Token Ring Schemes (Version 
A229 358/7/GAR 128,110 PC Ae! ME A0i 
NOSC/TR-1369 
Systolic Signal Pr /High Frequency Direction Find- 
AD-A229 706/7/GAR 128,115 PC AQ3/MF A01 
NPS/NRUI/NRTR-90/05 
ee ROY C0 EE eee National 
PB91-156117/GAR 129,350 PC A07/MF A01 
NPS-54-90-021 
Competition in Weapon Systems Acquisition: Cost Analyses 


of Some Issues. 

AD-A229 704/2/GAR 129,163 PC A06/MF A01 
NPS55-90-15 

Investigation of Timing Synchronization Errors for Tracking 

Underwater Vehicles. 

AD-A229 667/1/GAR 128,128 PC A0S/MF A01 
NPS55-90-20 

Latent Factor Models and Analyses for Operator Response 


Times. 
AD-A229 675/4/GAR 127,437 PC A04/MF A01 


NPS55-90-21 
12a 1 PC A05/ MF A01 


Study of 
129,183 PC A09/MF A01 





Underwater 
AD-A229 san 
NPS-56-90-015 
Student Ri 
AD-A229 
NRL-MR-6738 


in Soviet 
/5/GAR 


ind Range Superresolution. 
128,138 PC A03/MF A01 


Phase-Coded Waveforms 

AD-A229 530/1/GAR 
NRL-MR-6746 

Time-Dependent Multimode Simulation of Gyrotron Oscilla- 

ADLA22 861/0/GAR 128,167 PC A03/MF A01 
NRL-MR-6752 

impact of the Three-Wave Instability on the Spiral Line In- 

duction itor. 

AD-A229 758/8/GAR 129,715 PC A03/MF A01 
NRL-MR-6755 

AD -AZeS 33179/GaR ee 
NRL-MRP6572 

Estimation of the Time of Arrival of Underwater Acoustic 


bry Functions. 1. An Introduction. 
/9/GAR 129,564 PC A03/MF A01 


NRL-9282 
Enhancing Multidimensional Tree Structures by Using a Bi- 


Lir vear iti a 
AD-A229 756/2/GAR 128,151 PC A03/MF A01 


June 1,1991 OR-53 


128,135 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NRL-9283 
Explicit State Vector Representation for Heteroassociative 


Memories. 

AD-A229 757/0/GAR 128,912 PC A02/MF A01 
NRL-9289 

Benchmarking the Connection Machine. 

AD-A229 705/9/GAR 128,038 PC A03/MF A01 
NRS-REPT-90-1 

Nasjonal Langtidspian for Romvirksomhet Bay Med 

i n for 1990-1993 (National Long Term Plan for 

Space Including Action Plan for 1 1993). 

N91-15208/2/GAR 129,854 PC A03/MF A01 
NSC-REPT-90-4 

Norway in Space, 1989/1990: A Short Presentation of the 

Ni Space Centre and Space Related Industry. 

N91-15209/0/GAR 129,956 PC A04/MF A01 
NSF-ITP-90-216 

Decay constants and wave functions of heavy-light pseu- 


DE91007087/GAR 129,776 PC A03/MF A01 
oe 
tion of Fi poten ee 
AD AZ 849/8/6 R 129,202 PC A03/MF A01 
NTP-T0195 
Final Report on the Reproductive Toxicity of 2-Hydroxy-4- 
Methoxybenzophenone (CAS No. 131-57-7) in CD-1-Swiss 


Mice. 

PB91-158477/GAR 129,091 PC A09/MF A01 
NTP-T0197 

Final Report on the Reproductive Toxicity of et 

(C arty 127-00-4) in yt ley R 

PB91-158469/GAR 90 Pe A10/ ME A02 
NUHEP-TH-90/38 

Mechanisms of CP violation in gauge theory and the recent 


DE91006487/GAR 129,736 PC A04/MF A01 
NUREG/CR-2000-V9-N11/GAR 
Licensee Event Report (LER) Compilation for Month of No- 
1990. 


vember 4 
NUREG/CR-2000-V9-N11/GAR 129,471 
PC A04/MF A01 
NUREG/CR-4666/GAR 
Closeout of IE Bulletin 84-02: Failures of General Electric 
Type HFA Relays in Use in Class 1E Safety Systems. 
NUREG/CR-4666/GAR 129,472 PC A04/MF A01 
NUREG/CR-5531/GAR 
MELCOR 1.8.0: A Com 
— Accident Source 


NUREG/CR-5531 /GAR 
NUREG-1150-V1/GAR 

Severe Accident Risks: An Assessment for Five U.S. Nucle- 

ar Power Plants. Final Summary Report. 

NUREG-1150-V1/GAR 129,474 PC A13/MF A02 
NUREG-1150-V2/GAR 

poy sence a Risks: An “Yee for Five U.S. Nucle- 

indices A, B, and 

NUREG.1150-V2/ AR 129,475 PC A14/MF A02 
NUREG-1382/GAR 

Safety Evaluation Report Related to the Full-Term Operat- 

ing License for Oyster Creek Nuclear Generating Station. 

oe No. 50-219. GPU Nuclear Corporation and Jersey 

Central Power and pon Company. 

NUREG-1382/GAR 129,476 PC A08/MF A01 
NWC-TP-6927 

Pyroshock Data Acquisition and Analysis for U/RGM-109D 


Payload Cover Ejection Tests. 
AD-A229 632/5/GAR 129,219 PC A03/MF A01 


NWC-TP-7013 
Equations of Learning and Capacity of Layered Neural Net- 
s 


works. 

AD-A229 633/3/GAR 128,113 PC A03/MF A01 
NWC-TP-7073 

Explosive Properties of Polynitroaromatics. 

AD-A229 627/5/GAR 129,543 PC A03/MF A01 
OEFZS-4542 

Stoerteldstaerkemessungen in Absorberhallen (Noise Field 

itrength Measures in Absorber Lined Chambers). 

N91-15847/7/GAR 129,571 PC A06/MF A01 
ONERA-RSF-20/3419-AY 

Etude Phe ae de la Turbulence en Presence de Parois 

(Nui Study of Turbulence in the Presence of Walls). 

PB91- 71160226/GAR 129,595 PC E05/MF E05 
ONERA-RT-92/5094-PY 

Bruit d’interaction Pale-Tourbilion sur un Rotor Principal 

d’Helicoptere. Validation du Programme de Calcul S2D! et 

Etude de Modeles de Tourbillon (Blade-Vortex Interaction 

fnane on a Main Helicopter Rotor. Validation of the S2Di 

tational wae and a of Vortex Models). 

PB91- 1160218/GA 127,502 PC E05/MF E05 
OPEC-91005212 

OPEC 1989 annual statistical bulletin. 

DE91005212/GAR 28,308 PC A09/MF A01 
ORNL/FTR-3827 

Durability of building materials and ——— Foreign 

ip report, November 3, 1990-November 15, 1 

DE91005151/GAR 129,453 PC ‘A03/MF A01 
ORNL/FTR-3848 

Contaminated soil. Foreign trip report, December 9, 1990- 

December 15, 1990. 


ler Code for Nuclear Reactor 
‘erm and Risk Assessment Analy- 


129,473 PC A08/MF A01 


OR-54 VOL. 91, No. 11 


DE91007177/GAR 
ORNL/FTR-3856 

po steamy of industrial processes for 

icon sampling hadron 

December 14, 1 

DE91006320/GAR 
ORNL/FTR-3857 

Limiting the greenhouse eff Foreign trip report, Decem- 

ber 7, 1990-Secember 19, 1980. “age 

DE91006346/GAR 128,426 PC A03/MF A01 
ORNL/FTR-3858 

ee ae ee Ores Moen 


December 

DE91006925/GAR 128,433 PC A03/MF A01 
ORNL/FTR-3859 

Neutron scattering studies of the high-temperature super- 

conducting materials. Foreign trip report, December 8, 

1990-December 21, 1 

DE91006016/GAR 
ORNL/FTR-3860 

5 R the ond Foreign trip report, Decem- 

ber 7, 990-Becember 14 

DE 1006805/GAR 900. 08, 431 PC A06/MF A01 
ORNL/FTR-3862 

Attendance at the XIV Nuclear Physics aaa Foreign 


Wp or eye | 6, 1991-J: 13, 1991. 
DE91 980/GAR 129,772 PC A03/MF A01 


ORNL/M-1148 
Aoi lakes survey: An sag) analysis of fish 
nities and water chemistry, 1984-1987. 
DE91005645/GAR 128,420 PC A19/MF A03 
ORNL/M-1298 
Building Thermal Erersieee © ems and Materials — 
ae yD report for DO! E office of Buildings Energy Re- 


~ ne Fe ‘eport, 990. 
DES100S630/ AR 127,749 PC A03/MF A01 
ORNL/M-1299 

henodynamics .<. production and chemical pools in 


mayapple and , 
DE91006278/GAR 128,993 PC A06/MF A01 
ORNL/M-1341 


Building thermal envelope systems and materials (BTESM) 
monthly esas report for DOE Office Buildings Energy 


Research. 
DE91005773/GAR 127,739 PC A03/MF A01 
ORNL/M-1352 
Building Thermal —, } meget ae pacresees (BTESM) 
mg report tne Office of Buildings Energy Re- 
ess report, Geecaaier 1990. 
127,759 PC A03/MF A01 


128,651 PC A03/MF A01 


manufacturing of 
er a0 1000. Foreign trip report, 


129,725 PC A03/MF A01 


129,673 PC A03/MF A01 


search. aa 

DES1007276) AR 
ORNL/NSIC-200-VOL-9-NO-11 

ee ag oe Report (LER) Compilation for Month of No- 

ve 


NUREG/CR- 2000-V9-N11/GAR 129,471 
PC A04/MF A01 
ORNL/NSP-90/8 

DOE-Nuclear Energy Standards Program annual assess- 


ment, FY 1990. 
DE91004903/GAR 128,374 PC A03/MF A01 
ORNL/RASA-90/6 


Results of mobile gamma scanning activities in Tonawanda, 


New . 

DE91005977/GAR 128,610 PC A03/MF A01 
ORNL/TM-10322/R1 

Oak Ridge National Laboratory Transuranic Waste Certifica- 

tion Program 


DE91006025/GAR 129,432 PC A05/MF A01 
ORNL/TM-10613 

Feasibility study to update annualized cost of leaving 

Psat procedures at the Navy Personne! Research and 


Development — (NPRDC). 
DE91004872/GAR 127,443 PC A04/MF A01 


ORNL/TM-11337 
Evaluation of the use of an advanced oxidation process to 
remove chlorinated hydrocarbons from groundwater at the 
US Department of Energy Kansas City Plant. Fiscal year 
1989, annual report. 
DE91005633/GAR 
ORWL/TM-11617 
RCRA waste minimization progress during CY 1985. 
DE91006928/GAR 128,549 PC A03/MF A01 
ORNL/TM-11624 
Development and application of procedures to evaluate = 


quality and visibility impacts of low-altitude flying operation: 
DE91005649/GA 128,421 PC A04/MF ty 


ORNL/TM-11632 


um tH r 


128,606 PC A09/MF A01 





1 as a result of 





oO 
decomposition of = nate wastes. 
DE91008900/GAR 449 PC A03/MF A01 
ORNL-6442 
Occupational Criteria for Chemical Agent 
AD-A229 SS1/O/GAR 129,105 Vbc A05/MF A01 
ORNL-6597 
1989 neutron and 


19 1004970/GAR 

OTA-0-482 
Same by Degrees: Steps to Reduce Greenhouse 
jases. 


ma personnel dosimetry intercom- 
ADCAL sources. 
129,054 PC A0S/MF A01 


PB91-163428/GAR 
OTA-0-484 

pi se Cleanup: ue Environmental Legacy of Nuclear 

PB91-143743/GAR 128,580 PC A10/MF A02 
OTC-84-24 

pases meg ofa . anes Onboard Response Monitor- 


stem. Phase 
or Y160325/GAR 129,514 PC A0S/MF A01 


tite steric 


128,456 PC A16/MF A02 





lyysi maakaasu- ja turvevaihtoehdoista 
‘energi lossa. (Cost-benefit analysis of 
— peat alternatives for power generation 
in northern land). 
E91746270/GAR 128,337 PC A06/MF A01 
P-572 


Ponjols. 
a natural 


to Small Business Competition in Agricultural 
Service and Marketing Industries. 
PB91-160432/GAR 127,565 PC A07/MF A01 


PA-007489-10 
Improving the Method for Communicating Application Errors 
to Title and Registration Customers. Volume 1. Final Report 
— Appendixes A through H. Volume 2. Appendixes | 
PB91-159939/GAR 129,844 PC A22/MF A03 
PARAMETER/IE-163 


Closeout of IE Bulletin 84-02: Failures of General Electric 
Type HFA Relays in Use in Class 1E Safety Systems. 
NUREG/CR-4666/GAR 129,472 PC A04/MF A01 


PAT-APPL-5-078 284 


Electroacoustic Transducer. 
PATENT-4 964 091 


, naen i 


nar End-Fire Yy. 
PATENT s 965 me 


PAT-APPL-5-827 252 


Helical Magnetostrictive Core Line Hydrophone. 
PATENT-4 965 778 128,184 Not available NTIS 


PAT-APPL-6-455 438 
bres a Hardware Ex 
PATENT-4 964 040 


PAT-APPL-6-505 — 
Enhanced o— Random Access Memory Element and 
a lor the Fabrication Thereof. 
PATENT-4 S62 477 128,052 Not available NTIS 


PAT-APPL-6-838 649 
Active Control of Boundary Layer Transition and Turbu- 


lence. 
PATENT-4 932 610 127,501 
PAT-APPL-7-080 278 


Vectors for Gene Insertion into —_ Germ Line. 
PATENT-4 997 763 128,987 Not available NTIS. 


PAT-APPL-7-085 833 
Distributed Computing System with Dual a it Com- 
— Paths Between Computers and Employing Split 
PATENT-4 933 936 128,051 
PAT-APPL-7-087 358 


Bio-Reactor Chamber. 
PATENT-4 839 046 


PAT-APPL-7-087 376 
High Temperature Refractory Member with Radiation Emis- 
sive Overcoat. 
PATENT-4 928 027 128,821 
PAT-APPL-7-152 791 
Combined Physical and Chemical Treatment to Improve 
ignocellulose Digestibility. 
PATENT-4 997 
sprirnd 682 
System for Connecting Fluid Cm 
PATENTA 932 688 
PAT-APPL-7-182 266 
tive Data Acquisition Multiplexi 
PA ENT-4 974 181 
PAT-APPL-7-193 612/GAR 


Robot Cable-Compliant Devices. 
PAT-APPL-7-193 612/GAR 


128,182 Not available NTIS 


128,183 Not available NTIS 


ecutive. 
128,053 Not available NTIS. 


Not available NTIS 


Not available NTIS 


128,986 Not available NTIS 
Not available NTIS 


129,027 Not available NTIS 


9 Not available NTIS 


System and Method. 
128,028 Not available NTIS 


127,725 
PC NO3/MF A01 
PAT-APPL-7-195 563 


Wind Tunnel Balance. 
PATENT-4 845 993 


PAT-APPL-7-219 295 


Discrete Event Simulation Tool for ng of Qualitative 
Models of Continuous sae System 
PATENT-4 965 743 128,054 Not available NTIS 


PAT-APPL-7-239 259 
Process for avers | bo Dielectric Constant of Polyimides 


Using Diamic Acid A 

PATENT-4 895 972 128,820 Not available NTIS 
PAT-APPL-7-250 662 

Spiral Lead ag od, Robotic End Effector. 

PATENT-4 955 128,730 “ Not available NTIS 
PAT-APPL-7-251 ae 


Electr ical Spin Measurement System. 
PATENT-4 932 777 127,522 Not available NTIS 


128,704 Not available NTIS 
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PAT-APPL-7-260 762 
ase Modification Using Low Energy Ground State lon 


BEAMS. 

PATENT-4 902 647 129,694 Not available NTIS 
PAT-APPL-7-270 555 

CPS Alarm be ny oan 

PATENT-4 962 371 
PAT-APPL- 7-271 265 


Acoustic Positioning and Orientation Prediction. 
PATENT-4 964 303 129,574 Not available NTIS 


PAT-APPL-7-283 106 
Method of Up-Front Load Balancing for Local Memory Par- 
‘ocessors. 


allel Pri 
128,050 Not available NTIS 


129,209 Not available NTIS 


PATENT-4 920 487 
PAT-APPL-7-283 673 

Millimeter-Wave Monolithic Diode-Grid Fi 

PATENT-4 954 864 128,211 
PAT-APPL-7-292 131 

Smart Tunnel: Docking Mechanism. 

PATENT-4 860 975 129,882 Not available NTIS 
PAT-APPL-7-304 154 


equency Multi 
“Not avaliable NTIS 


Vibration Analyzer. 

PATENT-4 977 395 
PAT-APPL-7-304 155 

X Ray Sensitive Area D ion Device. 

PATENT-4 933 558/GAR 127,831 PC NO3/MF A01 
PAT-APPL-7-317 776/GAR 

Three-Dimensional Cell to Tissue Assembly Process. 

PAT-APPL-7-317 776/GAR 128,985 

PC NO3/MF A01 


128,186 Not available NTIS 





PAT-APPL-7-318 217 
Real-Time Dynamic rae Image Storage Device. 
PATENT-4 913 534 8, 788 Not Gvailable NTIS. 
PAT-APPL-7-326 756 
Acoustic Transducer Apparatus with Reduced Thermal 


Conduction. 

PATENT-4 962 330 129,573 Not available NTIS 
PAT-APPL-7-343 652 

Thermal Switch Disc for Short Circuit Protection of Batter- 


ies. 
PATENT-4 973 936 128,235 Not available NTIS 

PAT-APPL-7-343 656 
Piezoelectrostatic Generator. 
PATENT-4 952 836 

PAT-APPL-7-357 938 


Combined Air and Water Pollution Control System 

PATENT-4 959 084 128,441 Not available NTIS 
PAT-APPL-7-358 027 

Apparatus and Method for Characterizing the Transmission 

Efficiency of a Mass Spectrometer 

PATENT-4 973 840 127,882 Not available NTIS 
PAT-APPL-7-364 743 

Turbomachinery Rotor Support with Damping. 

PATENT-4 927 326 128,728 Not available NTIS 
PAT-APPL-7-369 403 

Field Induced a, Infrared Detector. 

PATENT-4 952 811 128,7 11 
PAT-APPL-7-369 490 

Fw and Apparatus for Determining Time, Direction, and 

ition of — Space Particles. 

Pam NT-4 964 3 129,883 ‘Not available NTIS 
PAT-APPL-7-373 me 

Underwater Towed — oan 

PATENT-4 964 356/G. 
PAT-APPL-7-373 978 

Method for Making a Soluble Dietary Fiber Composition 


from Oats. 
PATENT-4 996 063 127,589 Not available NTIS 
PAT-APPL-7-380 950 


oo for a Snap Load Intensity. 
PATENT-4 964 4: 128,758 Not available NTIS 


PAT-APPL-7-386 pi 


Delamination Test aac and Method. 
PATENT-4 926 6 126,840 Not available NTIS 


PAT-APPL-7-392 - 
Universal Nondestructive mm-Wave Integrated Circuit Test 


Fixture. 
PATENT-4 980 636 128,212 Not available NTIS 
PAT-APPL-7-396 262 


nen ary ~'f apenaes Rotor for Angular Encoder. 
PATENT-4 128,166 Not available NTIS 


Ph spina hiipsn = 


Organic remy _ a Secondary Battery. 
PATENT-4 128,234 Not available NTIS 


varanendaes a 


Directional Solidification of Superalloys. 
PATENT-4 964 453 128,888 


eho win 290 


ow-Noise Nozzie Valve. 
PATENT 957 139 


PAT-APPL-7-404 292 


Hybrid Butterfly Valve. 
PATENT-4 921 212 


PAT-APPL-7-405 169 
Copper Chloride Cathode for a Secondary Battery. 


129,695 Not available NTIS 


Not available NTIS 


Device. 
.510 PC .NO3/MF A01 


Not available NTIS 
127,985 Not available NTIS 


128,738 Not available NTIS 


PATENT-4 945 012 
PAT-APPL-7-406 410 

Vibration Reducing Thrust Bearing. 

PATENT-4 963 039 128,741 Not available NTIS 
PAT-APPL-7-414 816/GAR 


128,233 Not available NTIS 


Post Clamp. 
PAT-APPL-7-414 816/GAR 128,733 
PC NO3/MF A01 
Post Clamp. 
PATENT-4 946 122 
PAT-APPL-7-417 222 
Pr ition of Dineopentyicadmium. 
PATENT-4 962 216 127,818 Not available NTIS 
PAT-APPL-7-418 372/GAR 


128,740 Not available NTIS 


Tissue Simulating Gel for Medical Research. 
PAT-APPL-7-418 372/GAR 128,813 
PC NO3/MF A01 
PAT-APPL-7-418 374 
Multiple Axis Reticle. 
PATENT-4 957 357 
PAT-APPL-7-418 wn 


128,707 Not available NTIS 


Demodulator. 


Digitized Synchr 
PATENT-4 973 14. 128, 163 Not available NTIS 
PAT-APPL-7-429 734 

pee Moog on and Signal tn Estimation with 


“ty A Dynamic —— 
ENTS 900 6 29,226. ‘Not available NTIS 
Pep apt A 


Standard Remote Manipulator A oa Docking Target Aug- 
mentation for Automated Docking. 
PAT-APPL-7-431 538/GAR 129,860 
PC NO3/MF A01 
PAT-APPL-7-443 297 

Improved High Power/High Frequency Induct 

PATENT-4 975 672 128,185 Not ‘available NTIS 
PAT-APPL-7-458 065/GAR 

Cantilever Clamp Fitti 

PAT-APPL-7-458 065/GAR 128,734 
PC NO3/MF A01 
PAT-APPL-7-458 258/G..% 


Volumetric Measurement of Tank Volume. 
PAT-APPL-7-458 258/GAR 


PAT-APPL-7-458 476/GAR 


Assured Crew Return Vehicle. 


PAT-APPL-7-458 476/GAR 129,881 


PC NO3/MF A01 
PAT-APPL-7-470 665 


Method for Detecting Surface Motions and Mapping Small 
— or Planetary Surface Deformations with Synthetic 


Aperture Ri 

PATENT-4 975 704 129,233 Not available NTIS 
PAT-APPL-7-481 013/GAR 

Auto and ° ig gamma maeas Memory Using a 2-D Optical 


Loge ic Gat 

PA APPLL7-481 013/GAR 128,125 
PC NO3/MF A01 
PAT-APPL-7-486 655 


Corrosion Resistant Metallic Glass Coatings. 
PATENT-4 965 139 128,822 Not available NTIS 


PAT-APPL-7-489 997/GAR 


Predictive Sensor Method and Apparatus. 
PAT-APPL-7-489 997/GAR 


PAT-APPL-7-493 190/GAR 


System and Method for Measuring Ocean Surface Currents 
at Locations Remote from Land Masses Using Synthetic 


Aperture Radar. 
PAT-APPL-7-493 190/GAR 129,522 
PC NO3/MF A0O1 
PAT-APPL-7-493 529/GAR 

Biofilm Monitoring Coupon System. 

PAT-APPL-7-493 529/GAR 129,659 
PC NO3/MF A0O1 
PAT-APPL-7-495 969/GAR 

Thin Solar Cell and Li 7" Array. 

PAT-APPL-7-495 969/GAR 128,405 
PC NO3/MF A01 
PAT-APPL-7-499 843 

Preparation of Ultra-Pure Metal Halides. 

PATENT-4 965 055 127,819 Not available NTIS 
PAT-APPL-7-501 893/GAR 

Heat Transfer Device and Method of Making the Same. 

PAT-APPL-7-501 893/GAR 128,836 

PC NO3/MF A01 


PAT-APPL-7-503 408/GAR 

Wide Acceptance Angle, High Concentration Ratio, Optical 

Collector. 

PAT-APPL-7-503 408/GAR 129,625 
PC NO3/MF AO1 
PAT-APPL-7-503 410 


Quick Connect Coupling. 
PATENT-4 971 474 


PAT-APPL-7-503 486/GAR 
Small Particle Selective Emitter. 


128,743 Not available NTIS 


128,697 
PC NO3/MF AO1 


128,698 
PC NO3/MF A01 


PAT-APPL-7-551 103/GAR 


PAT-APPL-7-503 486/GAR 128,371 
PC NO3/MF A01 
PAT-APPL-7-506 136/GAR 


Remapper with Flow Architecture. 
-506 136/GAR ~~ 128,049 
PC NO3/MF A01 


PAT-APPL-7. 
PAT-APPL-7-506 636/GAR 

Laser Optical Disk Position Encoder with Active Heads. 

PAT-APPL-7-506 636/GAR 129,626 

PC NO3/MF AO1 

PAT-APPL-7-507 264/GAR 

Sheave Assembly. 

PAT-APPL-7-507 264/GAR 128,699 
PC NO3/MF A01 


PAT-APPL-7-507 553/GAR 


Variable Orifice Flow a 
PAT-APPL-7-507 553/GAR 129,591 
PC NO3/MF A01 
PAT-APPL-7-516 585/GAR 

Diamond Film on Substrates. 


Method of Gi 
PAT-APPL-7-516 585/GAR 128,814 
PC NO3/MF A01 

PAT-APPL-7-518 620/GAR 

Device and Method for Monitoring the Presence of an 

in Space. 

PAT-APPL-7-518 620/GAR 129,225 
PC NO3/MF A01 
PAT-APPL-7-522 949/GAR 

Bilevel Shared Control for Teleoperators. 
PAT-APPL-7-522 949/GAR 128,723 
PC NO3/MF A01 
PAT-APPL-7-524 110/GAR 

Solder Dross Removal tus. 

PAT-APPL-7-524 M0/GaR 


PAT-APPL-7-531 373/GAR 
Apparatus for Precision Focusing and Positioning of a 
Beam Waist on a T: 
PAT-APPL-7-531 373/GAR 


128,724 
PC NO3/MF A01 


129,627 
PC NO3/MF A01 
PAT-APPL-7-531 374/GAR 
Device for Applying Constant Pressure to a Surface. 
PAT-APPL-7-531 374/GAR 128,735 
PC NO3/MF A01 
PAT-APPL-7-531 433/GAR 
Plug-Type Heat Flux Gauge and Method of Producing 
PAT-APPL-7-531 433/GAR 128,700 
PC NO3/MF A01 
PAT-APPL-7-533 442/GAR 


Flavone-8-Acetic Acid and Interieukin-2 for Cancer 
PAT-APPL-7-533 442/GAR 


Therapy. 
129,016 
PC NO3/MF A01 


PAT-APPL-7-540 976/GAR 


Real-Time Data Compression of Video Signals. 
PAT-APPL-7-540 976/GAR 128,030 
PC NO3/MF A01 





PAT-APPL-7-544 293/GAR 
Method for Providing a Polarization Filter for Processing 
Synthetic Aperture Radar Image Data. 
PAT-APPL-7-544 293/GAR 
PC Nos/MF’ fe 
PAT-APPL-7-545 177/GAR 
Three Dimensional Moire Pattern Alignment. 
PAT-APPL-7-545 177/GAR" 129, 
PC NO3/MF A01 
PAT-APPL-7-545 178/GAR 


PAT-APPL-7-545 178/GAR 128,725 
PC NO3/MF AO1 
PAT-APPL-7-545 220/GAR 

Variable Magnification Glancing Incidence X Ray Tele- 

AT-APPL-7-545 220/GAR 127,59, 
PC NO3/MF A01 
PAT-APPL-7-545 235/GAR 

— and Method =s a —_ Purpose Architecture for 

eli Computer-: Training. 

PATAPPLL?. 545 338/GAR '27,652 
PC NO3/ MP A01 
PAT-APPL-7-549 988/GAR 

Removal of Cholesterol from Butter Oil with Reusable Poly- 


PAT-APPL-7-549 /GAR 127,588 


PC NO3/MF A01 
PAT-APPL-7-550 775/GAR 


Pipeline Synthetic Aperture Radar | vo | Compression Utiliz 
ing Systolic Binary Tree-S: for Vector 


Quantization. 
PAT-APPL-7-550 775/GAR 





128,150 
PC NO3/MF A01 
PAT-APPL-7-551 103/GAR 
M-Dimensional Computer Memory with M-1 Dimensional 
Hyperplane Access. 
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PAT-APPL-7-551 103/GAR 128,093 
PC NO3/MF A01 
PAT-APPL-7-552 670/GAR 


Passive Fetal ——— ing Sensor. 
PAT-APPL-7-552 670/GAR 


pyrene tr rae GAR 


128,701 
PC NO3/MF A01 


Data. 


PRTAPPL: 7-5! ose /GAR 


129,629 
PC NO3/MF A01 
PAT-APPL-7-554 051/GAR 
Seine ic Devices. 
PAT-APPL-7-554 051/GAR 


PAT-APPL-7-554 509/GAR 


oa Shape Memory Drive Belt. 
PATAPEL?-304 554 509, 128,726 
PC NO3/MF A01 


129,630 
PC NO3/MF A01 


PAT-APPL-7-555 864/GAR 
and Apparatus for Characterizing Residual Stress 


in ome roo Materials. 
PAT-APPL-7-555 864/GAR 


PAT-APPL-7-555 865/GAR 
Detection of Multiple-Bit Errors from Single-lon Tracks in in- 


BRT APPL 555 
PAT-APPL-7-555 865/GAR 


28,855 
PC Noa/ME A01 


128,209 
PC NO3/MF A01 
PAT-APPL-7-560 691/GAR 

ymbol Differential Detection. 
PAT-APPL-7-560 691/GAR 128,033 
PC NO3/MF A01 

PAT-APPL-7-560 717/GAR 
por a Moiding Powder, Coating, Adhesive, and 
PATA APPL-7-560 717/GAR 128,815 
PC NO3/MF AO1 

PAT-APPL-7-560 908/GAR 
Flexible Thermal Apparatus for Mounting of Thermoelectric 
PAT-APPL-7-560 908/GAR 128,736 
PC NO3/MF A01 
PAT-APPL-7-560 924/GAR 


Optical Joint Correlation for Real-Time Tracking. 
PAT-APPL-7-560 924/GAR 129,631 
PC NO3/MF A01 


PAT-APPL-7-560 926/GAR 

Composite Thermal Barrier Coating. 

PAT-APPL-7-560 926/GAR = 128,837 

PC NO3/MF A01 

PAT-APPL-7-562 095/GAR 

Portable Dynamic Fundus Instrument. 
PAT-APPL-7-562 095/GAR 129,026 
PC NO3/MF A01 
PAT-APPL-7-567 025/GAR 

— Combination for Hydrodynamic Skin Friction 

PATLAPPL.7. 567 025/GAR 128,816 
PC NO3/MF A01 
PAT-APPL-7-568 127/GAR 


Measurement of Waves in Flows Across a Surface. 
PAT-APPL-7-568 127/GAR 129,592 
PC NO3/MF A01 


PAT-APPL-7-568 128/GAR 


Preparation of Polyimides from Bis(N-lsoprenyl)S of Aryl 
PAT-APPL-7-568 128/GAR 











128,817 

PC NO3/MF A01 
PAT-APPL-7-568 129/GAR 

Motion Detection, none ae and = Tracking 

Using ok — a GAAS Phase 


PA MSP T- 568 129/GAR 





129,632 
PC NO3/MF A01 
PAT-APPL-7-568 130/GAR 


Power Transfer System Using 
Difference to Sustain ating Pressure 
PAT-APPL-7-568 130/GAR 


ied Potential 
erence. 
128,253 
PC NO3/MF A01 
PAT-APPL-7-571 058/GAR 


Method of Making Carbide/Fliuoride/Silver Composites. 
PAT-APPL-7-571 058/GAR 128,838 
PC NO3/MF A01 


PAT-APPL-7-571 059/GAR 
Method of Making ~~ Crystal Fibers. 
PAT-APPL-7-571 059/GAR 128,839 
PC NO3/MF A01 
PAT-APPL-7-571 062/GAR 


Probe Insertion Apparatus with Inflatable Seal. 
PAT-APPL-7-571 062/GAR 128,727 
PC NO3/MF AO1 


PAT-APPL-7-571 344/GAR 
Cape See for Ruling Blazed, Aberration Corrected Dif- 


fraction Gratings. 
PAT-APPL-7-571 344/GAR 129,560 
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PC NO3/MF A01 
PAT-APPL-7-575 694/GAR 
Method of Fabricating Germanium and Gallium Arsenide 
PAT-APPL-7-575 694/GAR 129,691 
PC NO3/MF A01 
etna aoe wb 


er Cooled Static Pressure Probe. 
PATA APPL-7-575 695/GAR 


PAT-APPL-7-575 697/GAR 
Composite Passive Damping Struts for Large Precision 


Structures. 
PAT-APPL-7-575 697/GAR 


PAT-APPL-7-575 737/GAR 


Integrated Launch and Emergency Vehicle System. 
PAT-APPL-7-575 737/GAR 


PAT-APPL-7-584 018/GAR 
—_ Strain Gage Balance System for Measuring Light 


oads. 
PAT-APPL-7-584 018/GAR 


PAT-APPL-7-587 880/GAR 


Transducer Holder and Method of Making. 
PAT-APPL-7-587 880/GAR 


PAT-APPL-7-587 919/GAR 


Emu Helmet Mounted — 


PAT-APPL-7-587 919/GAI 127,7. 


PAT-APPL-7-587 921/GAR 
Monolithic mm-Wave Phase Shifter Using Optically Activat- 
ed Superconducting Switches. 
PAT-APPL-7-587 921/GAR 


PAT-APPL-7-587 922/GAR 
General Method of Pattern Classification Using the Two- 


in . 
PAT-APPL-7-587 922/GAR 


PAT-APPL-7-589 571/GAR 
Methyl Substituted Polyimides Containing Carbonyl and 


Ether Connecting Grou OupS. 
PAT-APPL-7- 589 571/GAR 128,818 
PC NO3/MF A01 
PAT-APPL-7-596 133/GAR 
High-Gain oles Double aon Dari 
tical Neural Nomar. 





Phototransistors for 
PAT-APPL-7-596 $33 GAR 128,210 


PC NO3/MF A01 
PAT-APPL-7-596 139/GAR 


Secondary Li Battery | ting 12-Crown-4 Ether. 
PAT-APPL-7-596 130/GAR 


128,232 
PC NO3/MF A01 


PAT-APPL-7-603 052/GAR 
Dual — m Tank with Telltale Drain. 
PAT-APPL-7-603 052/GAR 


PAT-APPL-7-603 055/GAR 
Vi ped Addition Polyimides. 
PAT-APPL-7-603 055/GA\ 
PC NO3/MF A01 
PAT-APPL-7-603 337/GAR 


Two Fault Tolerant Toggie-Hook Release. 
PAT-APPL-7-603 337/GAR 


PAT-APPL-7-636 152/GAR 
Chitosan-Lauric Acid Films and Method of 


or ae 
PAT-APPL-7-636 152/GAR 


PAT-APPL-7-645 439/GAR 
Post-Crosslinking Treatment of Cellulosic Materials for En- 
hanced abili 
PAT-APPL-7-645 439/GAR 
PC No3/MF rtf 
PATENT-4 839 046 
Bio-Reactor Chamber. 
PATENT-4 839 046 
PATENT-4 845 993 
Wind Tunnel Balance. 
PATENT-4 845 993 
PATENT-4 860 975 
Smart Tunnel: Docking Mechanism. 
PATENT-4 860 975 129,882 
PATENT-4 895 430 


128,986 Not available NTIS 


128,704 Not available NTIS 


Not available NTIS 


Thermal Compensating Mount. 
PATENT-4 895 430 


PATENT-4 895 915 
Bis (4-(3,4-Dimethylene-Pyrrolidyl)-Phenyl) Methane. 
PATENT. 895 915 ae 127,893 Not available NTIS 
PATENT-4 895 972 
Process for Lowering the Dielectric Constant of Polyimides 
Using Diamic Acid Additives. 


"128,705 Not available NTIS 


128,702 

PC NO3/MF A01 
129,692 

PC NO3/MF A01 
129,909 

PC NO3/MF A01 
127,559 

PC NO3/MF A01 
128,703 

PC NO3/MF A01 
733 

PC NO3/MF A01 
129,693 

PC NO3/MF A041 


128,106 
PC NO3/MF A01 


127,942 
PC NO3/MF A01 


128,873 


128,737 
PC NO3/MF A01 


128,819 
PC NO3/MF A01 


PATENT-4 895 972 
PATENT-4 902 647 
Surface Modification Using Low Energy Ground State lon 


BEAMS. 
PATENT-4 902 647 129,694 Not available NTIS 
PATENT-4 913 534 


128,820 Not available NTIS 


Real-Time Dynamic eS | Storage Device. 
PATENT-4 913 534 Not available NTIS 
PATENT-4 917 332 

Wingtip Vortex Turbine. 

PATENT-4 917 332 
PATENT-4 920 487 

Method of Up-Front Load Balancing for Local Memory Par- 

allel Processors. 

PATENT-4 920 487 128,050 Not available NTIS 
PATENT-4 921 212 

i Butterfly Valve. 

PATENT-4 921 212 
PATENT-4 921 293 

Multi-Fi Robotic Hand. 

PATENTS 921 299 
PATENT-4 926 694 


127,521 Not available NTIS 


128,738 Not available NTIS 


" 128,768 Not available NTIS 


Delamination Test tus and Method. 
PATENT-4 926 694 128,840 Not available NTIS 
PATENT-4 927 326 
t hi s j re 
PATENTS 927 p> eal 128: 128 Not available NTIS 
PATENT-4 928 027 
High Temperature Refractory Member with Radiation Emis- 


sive 

PATENT-4 928 027 128,821 Not available NTIS 
PATENT-4 932 610 

Active Control of Boundary Layer Transition and Turbu- 


lence. 
PATENT-4 932 610 127,501 Not available NTIS 
PATENT-4 932 688 


System for Connecting Fiuid Coupiii 
PATENT-4 932 688 - 128, 7: 


PATENT-4 932 777 


’ Not available NTIS 


Electro-Optical Spin 
PATENT-4 932 777 
PATENT-4 933 558/GAR 


X Ray Sensitive Area Det 
PATENT-4 933 558/GAR 


PATENT-4 933 936 


it System. 
127,522 Not available NTIS 


Device. 
127,831 PC NO3/MF A01 


with Dual ey ord 4 
os hay Aen and Employing Split 


Tokens. 
PATENT-4 933 936 128,051 Not available NTIS 
PATENT-4 936 309 
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PATENT-4 975 704 
PATENT-4 977 395 
Vibration ware. 
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PATENT-4 996 063 


Method for Making a Soluble Dietary Fiber Composition 
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PATENT-4 997 763 
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PATENT-4 964 453 128,888 Not available NTIS 
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PATENT-4 965 429 
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PATENT-4 965 776 
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p: Forest Hydrological Resources 
Assessment. Held in Harbin, China 
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PB91-143628/GAR 

— Trade Estimate Report on Foreign Trade Barriers, 


PBOT- 143628/GAR 127,791 PC A10/MF A02 
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R , Districts, P Service). 
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PB91-144253/GAR 129,236 PC A03/MF A01 
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PB91-145318/GAR 


Approach. 
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Bishop Resource Management Plan and Environmental 
Impact Statement. 


PB91-151035/GAR 
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Aluminum, Copper, and Nonferrous Metals Forming and 

Metal Powders Pretreatment Standards: A Guidance 

PB91-145441/GAR 127,907 PC A08/MF A01 
PB91-145474/GAR 

Saving and Estuaries: A Primer for Establishing and 

PB91-145474/ 129,348 PC A08/MF A01 
PB91-145490/GAR 


129,347 PC A12/MF A02 


Cross-Connection . 
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PB91-145508/GAR 


129,089 PC A10/MF A02 


Program Recommendations for State Section 313 Program 


Coordinators. 
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RCRA Orientation Manual 1990 Edition. 
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Partnership Case Studies: Profiles of Suc- 
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reatment for 
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PB91-146167/GAR 
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Small Business ition Employee Leave 3 
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President’s Council on Competitiveness: Report on National 
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oe on the Pri of Ri d Materials. Report 

No. 7. Calendar Years 1988-1989. 
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PB91-151035/GAR 
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Ri to Congress on Foreign Government Treatment of 
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PB91-151225/GAR 128,460 PC A03/MF A01 
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PB91-151779/GAR 
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Synthesis of Research on Child Care Utilization Patterns. 

PB91-151811/GAR 127,702 PC A03/MF A01 
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Report_on the Implementation of O.M.B. Circular A-131, 


Value Engineering. 
PB91-151878/GAR 127,457 PC A07/MF A01 
PB91-151910/GAR 
Public Works cong vane Automation Work Input Control 
Module. Program intenance Manual Written for Zenith- 
248 Using Microfocus (Tradename) COBOL and Btrieve 
(Tradename). Version 2.2. 
PB91-151910/GAR PC A09/MF A01 
PB91-151928/GAR 
Public Works Management Automation Work Input Control 
Module. Users Manual! Written for Microcomputers Using 
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ame). Version 2.2. 
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PB91-151936/GAR 
Public Works Management Automation Facilities Engineer- 
ing Job Estimating Module. Engineered Performance Stand- 
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). Version 2.2. 
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PB91-151944/GAR 
Public Works Management Automation Facilities Engineer- 
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PB91-151951/GAR 
Public Works Management Automation Facilities Engineer- 
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248. Version 2.2. 
PB91-151951/GAR 127,915 PC A07/MF A01 
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Public Works Management Automation Facilities Engineer- 
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COBOL and Btrieve (Tradename). Version 
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PB91-151977/GAR 
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dename). Version 2.2. 
PB91-151977/GAR 127,917 PC A06/MF A01 
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in Depth Survey Report: Control of Anesthetic Gases in 

Dental Operatones at University of California at San Fran- 

cisco, Oral Dental Clinic, San Francisco, California 
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joatable Litter Entering tea through Storm Sewers. 
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PB91-152355/GAR 
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and 

PB91- 152955/GAR 127,703 PC A0S/MF A01 
PB91-152462/GAR 

Hispanic Literacy Program, Family Learning Centers Pro- 


ram. 
Baot- 152462/GAR 127,689 PC A06/MF A01 
PB91-152488/GAR 


Hardwood Ref ion in the South: Landowners Can 
Benefit from Conservation Reserve Program Incentives. 
PB91-152488/GAR 129,237 PC £02/MF A01 


PB91-152728/GAR 
Guide a = nen, Analysis, and Interpretation of 


Occupational Mortality Data. 
PB91- P152728/GAR 128,666 PC A0S/MF A01 
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PB91-152884/GAR 127,734 PC A03/MF A01 
PB91-152892/GAR 
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Report. 
PB91-152892/GAR 128,442 PC A04/MF A01 
PB91-152900/GAR 


National Occupational Health Survey of Mining. 
‘Crushed and Broken) Ri § 
PB91-152900/GAR 
PB91-153056/GAR 
Dairy Monthly Im; 
PB91-153056/GAR 
PB91-153080/GAR 


AgExporter: Volume 3, No. 2, ieee 1991 
PB91-153080/GAR 27,564 


PB91-153106/GAR 


Sn Program to Improve Mass Transportation Ac- 
ibility between Queens and Manhattan. 
PBO1- 153106/GAR 130,005 PC AO5/MF A01 
PB91-153114/GAR 


— Regional Commission Rail Car Cost Containment 


PB91-153114/GAR 129,976 PC A04/MF A01 
PB91-153122/GAR 
Causes of Wheel Flange Wear and Derailments on MBTA 


Orange and Blue Lines. 
PB91-153122/GAR 129,977 PC A08/MF A01 
PB91-153130/GAR 


Impact of the Overmatch initiative: An Assessment of inter- 
jovernmental Finance in the Transit i 
'B91-153130/GAR 129,836 PC A06/MF A01 


PB91-153163/GAR 


Asphalt Mix Permeability. 

PB91-153163/GAR 
PB91-153189/GAR 

Guide to National Data on Maternal and Child Health with 

— Emphasis on Financing Services for Chronically lil 


Childri 
128,663 PC A12/MF A02 








Marble 
129,035 PC A03/MF A01 


's, January 1991. 
127,563 PC A03/MF A01 


PC A03/MF A01 


127,927 PC A04/MF A01 
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PB91-153353/GAR 128,684 PC AO0S/MF A01 
PB91-153452/GAR 

Hurricane Research Division Fiscal Year 1990 Programs- 


Fiscal Year 1991 Projections. 
PB91-153452/GAR 127,612 PC A04/MF A01 


PB91-153478/GAR 
Longshore and Harbor Workers’ Compensation Act: Annual 
— on Administration of the Act during Fiscal Year 
PB91-153478/GAR 127,458 PC A04/MF A01 
PB91-153486/GAR 
National Medical Expenditure Survey: Characteristics of 
Residents in Facilities for the Mentally Retarded Research 


Findings 
PB91-153486/GAR 128,664 PC A03/MF A01 
PB91-153502/GAR 


Rollover, Braking, and Dynamic Stability-Modified Suspen- 

sion Vehicles. Final Report. mer Technical Report. 

PB91-153502/GAR 129,978 PC A06/MF A01 
PB91-153510/GAR 

Rollover, Braking, and Dynamic Stability-Modified Suspen- 
sion Vehicles. Final Report. Volume 2. Appendices A-D. 


PB91-153510/GAR 
PB91-153544/GAR 
Effect of Ice at Intersections on Optimal Signal Timing for 


Urban Arterials. 
PB91-153544/GAR 130,006 PC A07/MF A01 
PB91-153569/GAR 


Big Game a in Northern Gulf of Mexico during 198: 
PB91-153569/GAR 127,582 PC A03/MF A01 


PB91-153593/GAR 


Proceedings: U.S. Department of A Iture Interagency 
Gypsy Moth Research Review, 1990. Held in East Windsor, 
necticut on January 22-25, 1990. 
PB91-153593/GAR 129,238 PC A08/MF A01 
PB91-153643/GAR 


Post-Hearing Brief on the Occupational —s and Health 

Administration's Proposed Rule  . ou inal Exposure 

—— Pathogens by R. W. Niemeier, May 21, 

PB91-153643/GAR 128,462 PC A02/MF A01 
PB91-153684/GAR 

Computer-Aided Decision Support System for Making Loca- 


| Decisions. 
PB91-153684/GAR 129,994 PC A03/MF A01 
PB91-154112/GAR 


Digital Near Source Accelerograms Recorded by Instrumen- 

tal Arrays in Tangshan, China. Part 1. 

PB91-154112/GAR 129,270 PC A12/MF A02 
PB91-154138/GAR 

Microcomputer Software Collection. 

PB91-154138/GAR 129,007 PC A03/MF A01 
PB91-154252/GAR 


129,979 PC A10/MF A02 


Wood Protection. 
PB91-154252/GAR 
pe Rhea 


wher en Screening in the Workplace. 
Poor. 154260/GA! 128,690 PC E99/MF E99 


PB91-154278/GAR 


Genetic Monitoring and Screening —~ the Workplace. 
Volume 1. Contractor Document, Resear 
PB91-154278/GAR 128,691" "eC A0S/MF A01 


PB91-154286/GAR 


Genetic Monitoring and Screening in the Workplace. 
Volume 2. Contractor Documents Legal Considerations. 
PB91-154286/GAR 128,692 PC A08/ME A01 


PB91-154294/GAR 


Genetic Monitoring and Screening > the Workplace. 
Volume 3. Contractor Documents Ethical Considerations. 
PB91-154294/GAR 128,693 PC A0S/MF A01 


PB91-154302/GAR 


Adolescent Health: Time for a Change. 
PB91-154302/GAR 127,704 PC E99/MF E99 


PB91-154310/GAR 
Adolescent Health: Time for a Change. Volume 1. Contrac- 
ts. 


tor Documents. 

PB91-154310/GAR 127,705 PC A09/MF A01 
PB91-154328/GAR 

Adolescent Health: Time for a Change. Volume 2. Contrac- 


tors Documents. 

PB91-154328/GAR 127,706 PC A17/MF A03 
PB91-154336/GAR 

Adolescent Health: Time for a Change. Volume 3. Contrac- 


tor Documents. 
127,707 PC A07/MF A01 


129,173 PC A10/MF A02 


PB91-154336/GAR 
PB91-154344/GAR 
Adolescent Health: Time for a Change. Volume 4. Contrac- 


tor Documents. 

PB91-154344/GAR 127,708 PC A16/MF A02 
PB91-154351/GAR 

Adolescent Health: Time for a Change. Volume 5. Contrac- 


tor Documents. 

PB91-154351/GAR 127,709 PC A15/MF A02 
PB91-154369/GAR 

Adolescent Health: Time for a Change. Volume 6. Contrac- 


tor Documents. 
PB91-154369/GAR 127,710 PC A07/MF A01 
PB91-154377/GAR 


Adolescent Health: Time for a Change. Volume 7. Contrac- 


tor Documents. 
PB91-154377/GAR 127,711 PC A11/MF A02 
PB91-154385/GAR 


Adolescent Health: Time for a Change. Volume 8. Contrac- 


tor Documents. 
PB91-154385/GAR 127,712 PC A21/MF A03 
PB91-154393/GAR 


Bureau of Health Prof File (ARF) 
User Documentation and Technical beatieane tation. 
PB91-154393/GAR 128,685 PC A14 


PB91-154617/GAR 
Pesticide Assessment Guidelines, Subdivision F, Hazard 
peep ys Human and [ a Series 81, 82, 
PB91-154617/GAR | 128,494 PC A04/MF A01 
PB91-154625/GAR 
New Mexico Forest/Woodiands 2000: A Management 


Strategy. 
PB91-154625/GAR 129,349 PC A03/MF A01 











NTIS ORDER/REPORT NUMBER INDEX 


PB91-154633/GAR 
True Amplitude Processing Techniques for Marine, Crustal- 
Reflection Seismic Data. 
PB91-154633/GAR 129,271 PC A03/MF A01 
PB91-154641/GAR 
Evaluation of gee Criteria, Well Design, Monitor- 
ing en oe Cost Analysts for a Ground-Water 


Supply in Piedmont Crystalline Rocks, North 
PB91-154641/GAR 129,287 PC A03/MF A01 
PB91-154658/GAR 


127,647 PC A03/MF A01 


Conjugate-Gradient 2(PCG2), a Computer 
Program for Solving Ground-Water Flow Equations. 
PB91-154666/GA 129,288 PC A03/MF A01 
PB91-154674/GAR 
Transport and Fate of Acetone in an Outdoor Model 
Stream, Stennis Space Center Near "Bay St. Louis, Missis- 


PBe1-154674/GAR 128,626 PC A06/MF A01 
PB91-154682/GAR 
Uniform Crime Ri 
PB91-154682/GA' 
PB91- iio 


Austria: Bollettino Internazionale delle Dogane, 11a Edi- 
zione, Esecizo 1990-1991 (Austria: International - aaa 
th Edition, Year ee te 
PB91- 154724/GAR 7,793 PC oA24/MF A03 
PB91-154732/GAR 


Japan: International Customs Journal. 16th Edition, Year 


1990-1991--Translation. 
PB91-154732/GAR 127,794 PC A17/MF A02 
PB91-155440/GAR 


Effect of the 
PB91-155440/GA\ 


PB91-155457/GAR 
Vm a On-Site Mycorrhizal Inoculum for Plant Establish- 
nds. 


n Abandoned Mined 
Post. 4155457/GAR 129,371 PC A06/MF A01 
PB91-155465/GAR 


Preliminary investigation of Rare-Earth-Element-Beari 
bey and Ci _ in the Laughlin Peal 


ea, Colfax County, New Mexico. 
PBOi- 155465/GAR 129,322 PC A04/MF A01 


PB91-155473/GAR 
a Security Bulletin: Annual Statistical Supplement, 


PeOt- 155473/GAR 127,446 PC A17/MF A02 
PB91- pt 


OFDA ual Report, FY 

PB91- S548 /GAR 
PB91-155499/GAR 

Significant Features of Fiscal Federalism. Volume 1. Budget 
‘ocesses and Tax Systems, 1991. 

PB91-155499/GAR 127,763 PC A09/MF A01 
PB91-155515/GAR 

Preto sig yey vo Evaluation of a on Me oh oa and a 

‘oto 


for the United States, 1989. 
129,996 PC A16/MF A02 


Plan on the LDCS’ Copper Indus’ 
127,776 PC A04/MF A01 





” 127,682 PC A08/MF A01 








esearch Houses. Topical Report, * ie 


PB91-155515/GAR 127,741 PC A07/MF A01 
PB91-155523/GAR 


Spirally-Filuted Tubes and Enhanced Tubes in Confined 
Cross! os 2. Fluted-Tube Annuli. Final Report, August 


1987-July 1990 
PB91-155523/GAR 129,593 PC AO7/MF A01 
PB91-155531/GAR 


} — Tubes and Enhanced Tubes in Confined 
‘art 3. Confined Crossflow. Final Report, August 
~July 1990. 
PBO1. 156531 /GAR 129,594 PC A04/MF A01 
PB91-155556/GAR 
al Presentation Fiscal Year 1992 (Agency for 


International Dev 
PB91-155556/GAR 127,459 PC A99/MF A04 
ae 185564/GAR 





ion Fiscal Year 1992 (Agency for 
nt). Statistical Annex. 
127, PC A20/MF A03 


eoetnanoral 

PB91-155564/GAR 
PB91- 155572/GAR 

Cc | Pr tation Fiscal Year = (Agency for 


International Development). Summary Table: 
PB91-155572/GAR 127,461 PC A04/MF A01 


PB91-155598/GAR 
pein er aay Presentation Fiscal Year 1992 (Agency for 
1 D pment). United States Trade and Devel- 


127,462 PC AOS/MF A01 








opme nt Program 
PB91-155598/GAR 
PB91-155614/GAR 


Analysis of Industry Practices in Fracture Treatment Con- 
trol. Part 1. Data Acquisition, Field Analysis, and Quality 
Control Techniques Used during Fracture Treatments. Topi- 


cal Report, tember 1989. 
PB91-155614/GAR 129,323 PC A03/MF A01 
PB91-155622/GAR 


Seismic Zoning and Ground Motion Parameters for El Sal- 
vador. 


PB91-155622/GAR 
PB91-155630/GAR 

Random Field Models of Spatially V 

PB91-155630/GAR 129, 
PB91-155648/GAR 


129,272 PC A08/MF A01 


PC A04/MF A01 


i Maintenance tions and Research, 1990. 
91-155648/GAR 127,928 PC A10/MF A02 

PB91-155655 

ee Chitosan-Lauric Acid Films and Method of 

PAT-APPL-7-636 152/GAR 128,819 
PC NO3/MF A01 
PB91-155663 

Post-Crosslinking Treatment of Cellulosic Materiais for En- 

PAT-APPL-7-645 439/GAR 128,847 
PC NO3/MF A01 
PB91-155671 

prcsny tetany on ya Butter Oil with Reusable Poly- 


PAT. APPL- ry 549 127,588 
PC NO3/MF A01 
PB91-155689 

Flavone-8-Acetic Acid and Interleukin-2 for Cancer 
PAT-APPL-7-533 442/GAR 129,016 
PC NO3/MF A01 


PB91-155713/GAR 
California Policy Choi 
PB91-155713/GAR 

PB91- 155721/GAR 


Choices. Volume 1. 
R 129,838 


129,837 PC E99/MF E99 


California Poli 

PB91-155721/ 
PB91-155739/GAR 

California Policy Choices. Volume 2. 

PB91-155739/GAR 129,839 
PB91-155747/GAR 

California Policy Choices. Volume 3. 

PB91-155747/GAR 129,840 
PB91-155754/GAR 


PC A12/MF A02 
PC A12/MF A02 


PC A12/MF A02 


California Ary | Choices. Volume 4. 

PB91-155754/GAR 129,841 
PB91- i a 

California Pi Choices. Volume 5. 

PB91- 155762) R 129,842 
PB91-155770/GAR 


PC A09/MF A01 


PC A12/MF A02 


California Poli . Volume 6. 
PB91-155770/GAR 129,843 PC A14/MF A02 
PB91-155788/GAR 
So of Hen len ee Bottom Mate- 
rial of North 1974-85, and Ef- 


fects of Planned 

PB91-155788/GAR 129,289 PC A11/MF A02 
PB91-155796/GAR 

American Housing Survey 

itan Area in 1987. Current Housing Reports. 

PB91-155796/GAR 129,997 PC A11/MF A02 
PB91-155879/GAR 

Altitude of Potentiometric Surface, Fall 1985, and Historic 

Water-Level Changes in the Fort Pillow Aquifer in Western 

Tennessee. 

PB91-155879/GAR 129,290 PC A03/MF A01 
PB91-155887/GAR 

a decom y Survey for the Atlanta Metropolitan Area 


7. Current Housing R 
Par, 155887/GAR 129,998 PC A11/MF A02 
PB91-155895/GAR 
American Housing Survey for the San Diego Metropolitan 


Area in 1987. Current Housing Ri 
PB91-155895/GAR 129,999 PC A12/MF AO2 


PB91-155903/GAR 





American Survey for the Northern NJ Metropolitan 
Area in 1987. Current Housing Reports. 
PB91-155903/GAR 130,000 PC A12/MF A02 
PB91-155911/GAR 

Selected Characteristics of Public and Private School 


Teachers: 1987-88. 

PB91-155911/GAR 127,653 PC A04/MF A01 
PB91-155929/GAR 

Assessment of Behavior Problems in Persons with Mental 

Retardation Living in the Community. Report on a Work- 

shop on September L 

PB91-155929/GAR 127,713 PC A08/MF A01 
PB91-155937/GAR 

Balance of Sy one of the United States. Concepts, Data 

‘stimating Procedures. 


Sources, and 

PB91-155937/GAR 127, 795 PC A08/MF A01 
PB91-155945/GAR 

Mineral Resources of the Lime Canyon Wilderness Study 


Area, Clark Comte, 

PB91-155945/GAI 129,324 PC A03/MF A01 
PB91-155952/GAR 

Gold-Bearing Polymetallic Veins and Replacement Depos- 

its 2. 


. Part 2. 
PB91-155952/GAR 129,325 PC A04/MF A01 
PB91-155960/GAR 


Simulation of Solute Transport in Variably Saturated Porous 
Media with tal Information on Modifications to 
the U.S. Geological Survey’s Computer Program VS2D. 


PB91-156240/GAR 


PB91-155960/GAR 
PB91-155978/GAR 
Minerals Yearbook: The Mineral industries of Southern 
International 


South America. 1988 

PB91-155978/GAR 129,326 “PC A03/MF A01 
PB91-155986/GAR 

Women in the Coast Guard 

PB91-155986/GAR 


PB91-155994/GAR 
Minerals Yearbook, 1989. Calcium and Calcium Com- 
91-155994/GAR 129,327 PC A02/MF A01 

PB91-156018/GAR 


129,291 PC A07/MF A01 


129,174 PC A11/MF A02 


Study: Basin and Range. A History of 
127,654 PC A99/MF A04 


Historic Resource 
Great 
PB91-156018/GAR 
PB91-156034/GAR 
Potential for Ground-Water Development in Central Volusia 
PB91-156034/GAR 129,292 PC A03/MF A01 
PB91-156042/GAR 
Effect of Spray of Treated Wastewater on Water 
Quality of the a Auitor System, Reedy 


Creek im- 
— District, Convel Florida. 
1-156042/GAR 128,627 PC A04/MF A01 
PB91-156059/GAR 


Uranium Distribution and Geology in the Fish Lake Surficial 

pene gerbe ys Esmeraida County, Nevada. 

PB91-1 /GAR 129,274 PC A03/MF A01 
PB91-156075/GAR 





American Housing Survey for the | rapolis Metropolit 
Area in 1988. Gunent Viewing Raper 
PB91-156075/GAR 130,001 PC A11/MF A02 


leports. 
130,002 PC A10/MF A02 


Government Employment: City Employment in 
PB91-156109/GAR 127,463 PC A0a/MF A01 


PB91-156117/GAR 
index Bibliography of Wildlife Research in the U.S. National 


Parks. 
PB91-156117/GAR 129,350 PC A07/MF A01 
PB91-156125/GAR 
Changes Induced by Hydrothermal Alteration 
at the Red Alunite Deposit, Lake City, aoa 
Past. 156125/GAR 129,275 PC A03/MF A01 
PB91-156133/GAR 


— Investigation for Construction of Proposed 
Skip Emmett Access Road and Survey of Mang o- Trail- 
heads Trail Sections, Buffalo National 
PB91-156133/GAR 127,655 PC A ‘A05/MF A01 
PB91-156141/GAR 
Industrial Minerals 
Present 
PB91-156141/ 
PB91-156158/GAR 
Roads and Trails Study and Environmental Assessment, 


Ozark Nat Scenic Riverways, Missouri. 
PB91-156158/GAR 129,351 PC A08/MF A01 


PB91-156166/GAR 


129,328 PC A07/MF A01 


Toward a Soa tee cA ’s Responsibility. 
PB91-156166/GAR 127,714 PC A06/MF A01 
PB91-156174/GAR 
Call for Action. The Pepper 
apr om 


Commission, U.S. Bipartisan 
ae Conpeee Saeey Saee Supplement 


Peetts 561 se174/GaR 


PB91-156182/GAR 
Effects of Present and ay we Ground-Water Withdraw- 


als on the Twin Cities Aquifer System, Minnesota. 
PB91-156182/GAH 429,299 PC A09/MF A01 


PB91-156190/GAR 
Mineral Resources of the Badlands Wilderness Study Area 
and the Badlands Wilderness Study Area Additions, Crook 
and Deschutes i . 
PB91-156190/GAR 129,329 PC A03/MF A01 
PB91-156208/GAR 
Mineral Resources of the Lower Owyhee Canyon Wilder- 


ness Study Area, Malheur County, . 
PB91-156208/GAR 129, PC A03/MF A01 


PB91-156216/GAR 


128,686 PC A11/MF A02 





County 

PB91-156216/GAR 
PB91-156224/GAR 

Atmospheric InfraRed Sounder (AIRS): Science and Meas- 

PB91-156224/GAR j 127,642 PC A03/MF A01 
PB91-156232/GAR 

Recombinant DNA Technical Bulletin. Volume 13, Number 


3, September 1990. 
PB91-156232/GAR 128,988 PC AQS/MF A01 
PB91-156240/GAR 


Restoration of horney ~ 4 Gap : and the Wilderness Road. 
Development Concept PI: rt, In- 


1989. 
127,464 PC A03/MF A01 
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Park: Kentucky vain Seieies Gap National Historical 
PB91- Fas, Kenta! Vag oe 27,656 PC A06/MF A01 
PB91-156257/GAR 

ea of Public Elementary and Secondary Educa- 

PB91-156257/GAR 127,657 PC A19/MF A03 
PB91-156273/GAR 

—— Status of Black Women: An Exploratory Investi- 


Bao -156273/GAR 127,715 PC A09/MF A01 
PB91-156281/GAR 


pace! —— Peoseshy Wooned Beth 

Past 150281 DVGAR! 
PB91-156299/GAR 

Geologic and Fission-Track Evidence for Late Cretaceous 

Faulting and Mineralization, Northeastern Flank of Blacktail 


tana. 
PB91-156299/GAR 129,276 PC A03/MF A01 
es oe 


(ISCOM) 
tion of 


Environmental Assess- 
tional Battlefield, Pennsylvania. 
127,658 PC A06/MF A01 


International Soil Correlation Meeting 
hy amtentuens tion, and Utiliza- 
in Maine, M 
York, Vermont and New Brunswick on Oc- 
tober 1-14, 1967, 


PB91-156307/GAR 129,372 PC A19/MF A03 
PB91-156315/GAR 


Library ols Five-Year Report of Library Services 
through Major-Urban Resource Libraries = (MU) and oa 
ropolitan Public Libraries apo oe 
Resource Centers. Fiscal Year year 1864 Fiscal 
PB91-156315/GAR 128,751 PCA AOT/ ME A01 
PB91-156323/GAR 
Estimated Water-Quality Conditions and Potential Down- 
stream nel Effects of the Proposed Rock Creek and 
Wolford Mountain Colorado. 
PB91-156323/GAR 129,294 PC A06/MF A01 
aie aren 
Current Meters in Shallow Waters 


of San Francisco a Fhe ahs lornia. 
PROT 1S0331/0AR 129,505 PC A0S/MF A01 


of Ground-Water Flow 
Northern 
PB91-156349/GAR 


PB91-156356/GAR 
Review of 


129,295 PC A06/MF A01 


Involving College Students as Tutors 
or Mentors in Grades K-12. Volume 1. 

PBgt- 156356/GAR 127,659 PC A04/MF A01 
PB91-156380/GAR 

Personal Papers in the United States Air Force Historical 

Research Center. Fifth Edition. 

PB91-156380/GAR 127,660 PC A11/MF A02 
PB91-156398/GAR 

Outline of Federal Programs That Support Expanded Mon- 


tana Trade. 

PB91-156398/GAR 127,764 PC A03/MF A01 
PB91-156406/GAR 

Price and Quality in Higher Education. 

PB91-156406/GAR ” 127,661 PC A07/MF A01 
PB91-156752 

Combined Al se ity nes Treatment to improve 


PATE TENT-4 997 oo? a 129,027 Not available NTIS 


PB91-156760 

Method for Making a Soluble Dietary Fiber Composition 

from Oats. 

PATENT-4 996 063 127,589 Not available NTIS 
PB91-156778 

Vectors for Gene Insertion into Avian Germ 

PATENT-4 997 763 128,987 Not ‘available NTIS 
PB91-156877/GAR 

Consumer Power: How Americans Spend Their 

PB91-156877/GAR 127, vos 
PB91-157099/GAR 

Analysis of Core Damage Frequency: Peach Bottom, Unit 2 

External Events. 

PB91-157099/GAR 129,477 PC A20/MF A03 
PB91-157107/GAR 

omy oa of Severe Accident Risks: Peach Bottom, Unit 2. 

jain 3 

PB91-157107/GAR 129,478 PC A99/MF A04 
PB91-157115/GAR 

Evaluation of Severe Accident Risks: Peach Bottom, Unit 2. 


PROT 57115/GAR 129,479 PC A18/MF A03 
PB91-157123/GAR 
STEP On-Line Information Service User's Guide. National 


PDES Testbed R 
PB91-157123/GA 128,748 PC A03/MF A01 
PB91-157156/GAR 
New Approach to Vision and Control for Road Following. 
PB91-157156/GAR 129,980 PC A03/MF A01 
PB91-157172/GAR 
Pulse-Echo Ultrasonic Evaluation of the Integrity of Seam 
* B .. aaiash Roofing Membranes: Laboratory Evaluation of 
ype Test A 


OR-60 VOL. 91, No. 11 


70.00 





PB91-157172/GAR 
PB91- > steenee 


Proceedings of 
Workshop, Tuesday, 
Hotel, Ottawa, Canada. 
PB91-157198/GAR 


PB91-157214/GAR 


TRO! User’s Guide. 

PB91-157214/GAR 
PB91-157230/GAR 

Livestock and Poultry Update, be! 25,1 

PB91-157230/GAR 127,576 
PB91-157313/GAR 


Control of Industrial tallizers: The Physical Aspects. 
PB91-157313/GAR a 127,823 PC A08/MF A01 


PB91-157347/GAR 
ZEUS Second Level Calorimeter Trigger: Physics Simula- 
tion. 


tion, Design and | 
PB91-157347/GAR 129,827 PC A08/MF A01 
PB91-157354/GAR 


Nonlinear Degenerate Diffusion Problems. 
PB91-157354/GAR 129,296 PC A08/MF A01 


PB91-157370/GAR 
— (1,1) Periodicity A Clifford Algebras and General- 


ized (Anti-)Moebius " 
PB91-157370/GAR 128,930 PC A05/MF A01 
PB91-157776/GAR 


of a Test Procedure f 
Effect of ys agate on Bilge Water Purification. 
PB91-157776/GAI 28,628 PC A03/MF A01 


PB91-158303/GAR 


Field Manual for the Investigation of Fish Kills. 
PB91-158303/GAR 128,629 PC AO7/MF A01 


PB91-158329/GAR 


Medicare Volume Performance Standard Rates of increase 
for — Services Differentiated E Seormeriic Area, 


or Group of or Service. 
PB91-1 23678" Pe A02/MF A01 


127,750 PC A03/MF A01 


-Oriented Database Task Group 
23, 1990, Chateau Laurier 


128,094 PC A07/MF A01 
128,770 PC A03/MF A01 


PC ho2/MF A01 


lor Determining the 


29/GAR 
PB91-158337/GAR 
PPSITE w. New Method of Site —— for Longleaf 


Pine: Mi tt and User's Gi 

PB91-158337/GAR 129,239 a A03/MF A01 
PB91-158378/GAR 

Recommendations for the Interagency Ship Structure Com- 

mittee’s Fiscal 1991 Research Pr \ 

PB91-158378/GAR 129,511 PC A04/MF A01 
PB91-158386/GAR 

Causes of Failure to Transplant Cadaveric 

PB91-158386/GAR 129,079 PC AOE A05/' A01 
PB91-158394/GAR 

Pesticide Assessment Guidelines, Subdivision F, Hazard 

Evaluation: Human _ Domestic Animals. Series 84, Muta- 

Beer isesea/GaR © 128,463 PC A03/MF A01 
PB91-158402/GAR 


Traffic Fatalities, 1990. Semiannual Report. 

PB91-158402/GAR 129,987 PC A03/MF A01 
PB91-158410/GAR 

Evaluation of the BioSid — MDB-to-Car Side impact 

be ek oa eobey Sa 

988 Hyundai Excel 4-Door Sedan at 33.7 M' 

PBOt. 158410/GAR 129,988 be AME A02 
PB91-158428/GAR 

Evaluation of the BioSid Dummy: MDB-to-Car Side Impact 

Test of a 26 Crabbed Moving Deformable Barrier into a 

1988 Toyota Tercel 4-Door Hatchback at 33.5 MPH. 

PB91-158428/GAR 129,989 PC A11/MF A02 


PB91-158436/GAR 


Evaluation of the BioSid Dummy: MDB-to-Car Side impact 
Test of a 26 deg Crabbed Moving Deformable Barrier into a 
1987 Nissan Sentra 2-Door Sedan at 33.5 MPH. 

PB91-158436/GAR 129,990 PC A10/MF A02 


PB91-158444/GAR 
Final Report on the Reproductive Toxicity of a Chemical 
Mixture in CD-1-Swiss Mice. Volume 1. 
PB91-158444/GAR 128,630 PC A09/MF A02 
PB91-158451/GAR 
earn an Oe. Renate, See ot 5 eet 
— - CD-1 Mice. Laboratory Supplement. 
PB91-158451/GAR 128,631 PC A09/MF A01 
PB91-158469/GAR 
Final Report on the Reproductive 
(CAS N No. 127-00-4) in Spr: 
PB91-158469/GAR 129, 
PB91-158477/GAR 
Final Report on the Reproductive Toxicity of 2- OXy-4- 
ae (CAS No. 131-57-7) in CD-1-Swiss 
ice. 
PB91-158477/GAR 129,091 PC A09/MF A01 
PB91-158485 
Rapid ler ¢ ro Hopping of Hydrogen in a Pure 


Metal: The aa System 
PB91-15848: 128,889 Not available NTIS 
scien. 


Visco-Elastic Deformation of Dental Porcelain and Porce- 
lain-Metal Compatibility. 


Toxicity of 1-Chioro-2- 
Dawley Rats. 
PC A1O/ME A02 


PB91-158493 
a * ns 


127,722 Not available NTIS 


Wal Wall Magnetization Ponies Se po Bee oe to slenmee- 
Pso1- 158501 129,696 Not available NTIS 
PB91-158519 
Levitation Calori 
PB91-158519 
PB91-158535 


128,708 Not available NTIS 


Conference Coverage: Papers Presentations Shine. 
PB91-158535 127,742 Not available NTIS 
PB91-158543 


Compartment Fire-Generated Environment and Smoke Fill- 


ing. 

P891-158543 127,751 Not available NTIS 
PB91-158550 

oe a and Morphological Instabilities during Direction- 


al 
PB91-158550 128,890 Not available NTIS 
PB91-158568 


Self-Adjustment of a Robot Joint Controller. 
PB91-158568 128,771 Not available NTIS 


PB91-158576 


Application of the Joint Excitation Gear gg Tech- 
nique to Low Frequencies and Heavy Robot Joints. 
PB91-158576 128,772 Not available NTIS 


PB91-158584 
Toward Modular Semantic > Application Layer Protocols (MS- 
ALPs): Ci jeterogeneous | ition 
Systems Using Artificial Intelligence (Al) Programming 
Techniques. 

PB91-158584 128,029 Not available NTIS 

PB91-158592 
ys ee wa Summary Materials Development for Coal 


Gasification. 

PB91-158592 128,292 Not available NTIS 
iy er 

Net Shape Forming of Ceramics 

Peet. 158600 128,803 Not available NTIS 
PB91-158618 

Relative Populations of Excited Levels within the Ground 

Configuration of Si-Like Cu, Zn, Ge, and Se lons. 

PB91-158618 129,657 Not ov available NTIS 
PB91-158626 

Measurement of Space Charge Fields in Polymers. 

PB91-158626 127,894 Not available NTIS 
PB91-158634 


Accurate Spectroscopy in the X-ray Region. 
PB91-158634 129,828 Not available NTIS 


PB91-158642 


X-ray ral and gamma-ray Wavelengths. 

PB91-15864; 129,697 Not available NTIS 
PB91-158659 

Evaluation of Building Systems Invention 

PB91-158659 128,386 ‘Not available NTIS 
PB91-158667 

Corrosion Testing in Soil. 

PB91-158667 
PB91-158675 

Using 





128,845 Not available NTIS 


as a Wear Criterion in High- 


Surface Ri 
Steel End-Milling. 
91-158675 128,775 Not available NTIS 
PB91-158683 
Effects of Different CH4-H2 Gas Compositions on the Mor- 
phology and Growth of Diarnond Grown by Hot Filament 


CVD. 

PB91-158683 
PB91-158691 

Effect of Catalyst Structure on the Synthesis of a Dental 


estorative Monomer. 
PB91-158691 127,723 Not available NTIS 
PB91-158709 
Stoichi 
PB91-1587: 
PB91-158717 


New Different Forms of Ammonium Loaded and Partly 
Deammoniated Zeolite Rho Studied by by Neutron Powder. 
PB91-158717 127,883 Not available NTIS 


PB91-158725 
Engineers’ Statistical Literacy is Key to U.S. Competitive- 
ness. 
PB91-158725 127,662 Not available NTIS 
PB91-158733 
Corrosion Behavior of Zirconium Alloy Nuclear Fuel Clad- 


ding. 
PB91-156733 129,493 Not available NTIS 
PB91-158741 


128,785 Not available NTIS 


of Reactively Evaporated Films. 
129,633 Not available NTIS 


ic Data for Modeling of Flue Gas Cleanup 
Ss a for Poster Session). 
91-15 15874 
PB91-158766 
1987: The Year of the 386. 
PB91-158766 


128,443 Not available NTIS 


128,055 Not available NTIS 





PB91-158774 
National Bureau of Standards-American Ceramic Society 


Phase Data Program. 
PB91-158774 128,804 Not available NTIS 
PB91-158782 


Real-Time Hierarchical Multiple jobots. 
PB91-158782 rane 512 Not vevaiatte NTIS 
PB91-158790 
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tems, Volume 1 of 3. Final Report. 

PB91-160515/GAR 128,681 PC A13/MF A02 
PB91-160523/GAR 


Analysis of Long-Term oon Ang Systems: Administer- 
Nursing Home 
Issues of Assessment, "Quality, Access, Equity and Cost. 


Volume 2. Final Ri 
PB91-160523/GAR 128,682 PC A06/MF A01 
PB91- oot pyc 
Analysis of L 
Nurs Home 
Final Report. 
Past. 160531/GAR 
PB91-160549/GAR 
Proceedings of the | i . Saver on Oil and 
Gas Exploration and Pi Waste Mar Prac- 


tices (1st). Held in New wae. Louisiana on September 


10-13, 1990. 
PB91-160549/GAR 128,589 PC$95.00/MF E09 
PB91-160556/GAR 


Treatment bya Background Documen 
PB91-160556/GAR 128,590 mec A12/MF A02 


PB91-160564/GAR 


Chioromethane: Health Advi: 
PB91-160564/GAR 


PB91-160572/GAR 


” 129,353 PC A04/MF A01 





State Policy Options. P.A. 85- 
128,587 PC A14/MF A02 


Term Care Payment Systems Final 
‘128,680 PC A03/MF A01 





erm Care Payment Systems: Analyzing 
l ital Reimbursement Systems. Volume 3. 


128,683 PC A0S/MF A01 








sory. 
129,038 PC A03/MF A01 


Bromochioromethane: Health Advisory. 
PB91-160572/GAR 129,039 PC A03/MF A01 
PB91-160580/GAR 


Dichi aaa: meme Water Health Advisory. 
PB91-160580/GAR 29,040 PC A03/MF A01 


PB91-160598/GAR 


o-Chiorotoluene: Drinking Water Health A 
Peat, 160598/GAR 129,041 


PB91-160606/GAR 


1,3,5-Trichlorobenzene: Drinking Water Health Advi oy 
PB91-160606/GAR 129,042 PC A03/MF A01 


PB91-160614/GAR 


Bromomethane: Drinking Water Health Advisory. 
PB91-160614/GAR 129,043 PC A03/MF A01 


PB91-160622/GAR 
BIS-(2-Chioroisopropyl) Ether: Drinking Water Health Advi- 


PBY1-160622/GAR 129,044 PC A03/MF A01 
PB91-160630/GAR 


1,1,2-Trichioroethane: Drinking — Health Advisory. 
PB91-160630/GAR 29,045 PC A03/MF A01 


PB91-160648/GAR 
Trichlorofluoromethane: Drinking Water Health Advisory. 


Pe k03/MF A01 


PB91-160648/GAR 
yee 160655/GAR 


4-Trichlorobenzene: Drinking Water a 
pier. 160655/GAR 129,047 03/MF A01 


PB91-160663/GAR 


129,046 PC A03/MF A01 


Drinking Water Health Advisory. 
PC A03/MF A01 


Hexachlorobutadiene: 
PB91-160663/GAR 129,048 
PB91-160671/GAR 


: Drinking Water Health 


1,1,1,2-Tetrachloroethane: Advisory. 
PB91-160671/GAR 129,049 PC A03/MF A01 
PB91-160689/GAR 


Naphthalene: Drinking Water Health Advisory. 
PB91-160689/GAR 129,050 PC A03/MF A01 


we Por rest 


richloropropane: Drinking Water poe 
Pedr. "160697 Gani 129,051 


PB91-160705/GAR 


03/MF A01 


p-Chiorotoluene: Drinking Water Health 
PB91-160705/GAR 129,052 PC 


PB91-160713/GAR 


03/MF A01 


Soten Grapes Data Number 551, July 1990. Part 1 
| Beye Reports). Data for June, May 1990 and Late Data. 
91-160713/GAR 127,605 PC A07/MF A01 


PB91-160721/GAR 
Solar-Geophysical Da’ 

pos numa Reports). Data for January 1990 and Mis- 
PB91-160721/GAR 127,606 PC A05/MF A01 
World Grain Situation and 
PB91-160762/GAR 
Export Markets for U.S. Grain and Products, January 1991. 
PB91-160770/GAR 127,567 PC A03/MF A01 
World Cotton Situation, February 1991. 

PB91-160788/GAR 127,568 PC A03/MF A01 


Number 551, July 1990. Part 2 
PB91-160762/GAR 
Outlook, a 1991. 
127,566 A03/MF A01 
PB91-160770/GAR 
PB91-160788/GAR 
PB91-160796/GAR 


Horticultural Pr February 1991. 
PB91-160796/GAR 127,569 PC A03/MF A01 
PB91-160812/GAR 


Annual Report 1989: Division of Ae a Research and 
Technology, National Institutes of Health 
PB91-160812/GAR 129,097 PC AOS/MF A01 


PB91-160820/GAR 
Statistical Procedures Applicable to 


for Disaggregation 
fe negro Effects on Forest Growth. 
PB91-1 /GAR 129,243 PC A02/MF A01 
PB91-160838/GAR 


New ng | rower on near R ploy Dem- 

onstration nod ‘ollow-Up Report. 

PB91-160838/GAR 127,771 PC A06/MF AO1 
PB91-160846/GAR 

Seasonal Distribution Patterns of Commercial Landings 

45 Species off the Northeastern United States during 1977- 


88. 

PB91-160846/GAR 127,584 PC A07/MF A01 
PB91-160853/GAR 

Backpack-Portable Mass S for M it of 


Volatile mee in the Environment. 
PB91-160853/GA\ 128,447 PC A03/MF A01 


PB91-160861/GAR 


Evaluation of Ultrasonic Measurement Systems for Bolt 
Load Determinations. 
PB91-160861/GAR PC A03/MF A01 


PB91-160879/GAR 
Preliminary Analysis of Methodologies for Mining Thin- 
Seam Mountaintop Coai Resources. 
PB91-160879/GAR 129,332 PC A03/MF A01 
PB91-160887/GAR 


Review of Water-Jet-Assisted —_ 
PB91-160887/GAR 


PB91-160895/GAR 


Laboratory Testing of the CSE SR-100 Self-Contained Self- 

Rescuer for Ri Iness and Reliability. 

PB91-160895/GAR 129,334 PC A03/MF A01 
PB91-160903/GAR 

Summary of Combustion Products from Mine Materials: 

Their Relevance 2 Mine Fire Detection. 

PB91-160903/GAR 129,335 PC A03/MF A01 


PB91-160911/GAR 
Sources and Characteristics of Quartz Dust in Coal Mines. 
PB91- 160911/GAR 128,448 PC A03/MF A01 
PB91-160929/GAR 


Multislice Mining for Thick ie Coal Seams. 
PB91-160929/GAR 29,396 PC A03/MF A01 


PB91-160937/GAR 
RCRA's Fn Waste ag ee and Its Impact on Re- 
source in the Minerals Industry. An Analytical 
PB91-160937/GAR PC A03/MF A01 
PB91-160945/GAR 


Mineral Position of the United States, 1989: Annual Report 
of the Secretary of the Interior Under the Mining and Miner- 
als Policy Act of 1970. 








129,331 


(29,333 PC A03/MF A01 


128,591 


PB91-161216/GAR 


PB91-160945/GAR 
PB91-160952/GAR 

Trends in Iron Casting Compositions as Related to Ferrous 

Scrap i Other Variables: 1981-86. 

PB91-160952/GAR 128,857 PC A05/MF A01 
primes 

Application of Biophysical, Biochemical, hoy team and 

Molecular Virologic Techniques ve R 

PB91-160960/GAR 20961 PC PC MF AO1 
PB91-160978/GAR 

Private Sector Contracting Workshop Manual for Rural and 

Small Urban Public Transportation Providers. Workshop 

PB91-160978/GAR 129,983 PC A07/MF A01 
PB91-160986/GAR 

ee ee SS oe ae National Institute of 

Sciences. Pharmacological 


129,337 PC A0S/MF A01 


General Medicai Sciences Pro- 


B391-160986/GAR 129,022 PC A10/MF A02 
PB91-160994/GAR 
a a 


PBO1 *60994/GAR 127,772 PC AOS/MF A01 
PB91-161000/GAR 
pnet Small Urban Transit Manager's Workshop. Stu- 
PB91-161000/GAR 129,993 PC A09/MF A02 
PB91-161042/GAR 
the BioSid Dummy MDB-to-Car Side Impact 
Deformable 


Barrier into a 
her 4-Door Sedan at 335 


Evaluation of 
Test of a 26 
7 5 MPH. 
129,991 PC A11/MF A02 


1987 Chevrolet 
PB91-161042/GAR 


PB91-161059/GAR 
Natural Disaster Studies. Volume 2. Hurricane Elena, Gulf 


Coast, lm 29-September 2, 1985. 
PB91-161059/GAR ‘ 


" 127,613 PC AO7/MF A01 
PB91-161067/GAR 


Earthquake Engineering for Concrete Dams: Design, Per- 
PB91-161067/GAR 127,920 PC A08/MF A01 
P891-161075/GAR 
Clam pA oo for the Small-Scale Clam Oper- 
ation in North Carolina. 
PB91-161075/GAR 127,585 PC A03/MF A01 
PB91-161083/GAR 





Getti a Si ateaikis 
post ie108s/GAR 127,570 PC A03/MF A01 
PB91-161091/GAR 
Natural Disaster Studies. Volume 1. The New Year's Eve 
= on Oahu, Hawaii, December 31, 1987-January 1, 
PBOT-161091/GAR 129,298 PC A0S/MF A01 
PB91-161109/GAR 


Natural Disaster Studies. Volume 3. Sar: Texas, Tor- 
nado, May 22, 1987. An Evaluation of the Warning System. 
PB91-161109/GAR 127,614 PC A04/MF A01 


PB91-161117/GAR 
Mitigating Losses from Land Subsidence in the United 


States. 

PB91-161117/GAR 129,373 PC A04/MF A01 
PB91-161125/GAR 

Conti tt Foreign Liabilities of the United States Govern- 


ment, tember 30, 1 

PB91-161125/GAR 127,762 PC A09/MF A01 
PB91-161158/GAR 

Industrial Outlook Report: Fishing Industry-Senegal, Octo- 

ber 1990. 

PB91-161158/GAR 127,586 PC A03/MF A01 


PB91-161166/GAR 


Water Resources Data for Minnesota, Water Year 1989. 
Volume 1. Great a led-Rainy River Basins. 
PB91- 161166/GAR 128,636 PC A07/MF A01 


PB91-161174/GAR 


a Resources Data for Minnesota, a Year 1989. 
Mississippi and —— 
28,637 PC A A15/MF AO2 





lume 2. Upper 
PBet 91-161174/GAR 
PB91-161182/GAR 
— Policy Council's Task Force on Wetlands: Sum- 
ry of Public Meetings and Written Comments. 
PB91.161182/GAR 129,299 PC A05/MF A01 
PB91-161190/GAR 


Medicare Hospital Outpatient Department Services: A De- 

scriptive A is. 

PB91-161190/GAR 128,674 PC A06/MF A01 
PB91-161208/GAR 

Development of Microseismic Methods to Determine Hy- 

—- Fracture Dimensions. Final Report, 1 December 

7-30 November 1989. 

PROT 161206/GAR 129,338 PC A07/MF A01 
PB91-161216/GAR 

Loads and Environmental Effects on Interior Gas Piping 

Systems. Final Technical Report, February 1, 1989-Decem- 


ber 28, 1990. 
PB91-161216/GAR 128,341 PC A09/MF A01 


June 1, 1991 OR-63 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-161224/GAR 


Field implementation Plan for inert Base Gas Use in Under- 
Storage Fields in the United States. Final Report, 


on 1989. 
PB91-161224/GAI 128,342 PC A08/MF A01 
PB91-161232/GAR 
FEM3A Simulations of Selected LNG Vapor Barrier Verifica- 
tion Field Tests. Final Report, October 1988-June 1990. 
PB91-161232/GAR 128,449 PC ‘A08/MF A01 
PB91-161240/GAR 
Research on Combustion Processes Associated with Natu- 
tal Gas Used as an Internal Combustion Engine Fuel. Final 


Report, May 1988-July 1990 

PB91-161240/GAR 128,343 PC A03/MF A01 
PB91-161257/GAR 

Heat Fes comme System yore seal a for 

Stirling inal Report, May 1990-Septem 

PB91-161 BTIGAR 127,979 PC AOS/ME 1 A01 
PB91-161265/GAR 


Two-Phase Flow in Tight Gas Sands. Final Report (Draft), 1 
November 1989. 


86-30 
91-161265/GAR 129,339 PC A11/MF A02 
PB91-161273/GAR 


Development of a Low Temperature Catalytic Combustor 
for Small a Turbine Applications. Final Report, March 


1988-April 1 
PB91-161273/GAR 128,372 PC A07/MF A01 
PB91-161281/GAR 


Reports Published by the Gas Research Institute in the 
Area of Gas Appliances: Bibliography and Abstracts Update 


Mid-1990. 
Peet 161281/GA /GAR 127,745 PC A06/MF A01 
PB91-161299/GAR 
Chemical Fundamentals of Coal Thermolysis. Annual 


Report, May 1989-April 1990. 
PB91-161299/GAR 128,293 PC A06/MF A01 


PB91-161307/GAR 
imp d Ti Iti aphy Without Rays. Annual 
Report, October 1, 98D Ootber 1 1990. 
PBOT161307/GAR. 129,278 PC AQ4/MF A01 
PB91-161315/GAR 


interim Corrosion Test Method for Gas — and 
Vents. Topical Report, January 1988-January 19 
PB91- 161315/GAR 127,746 PC AOS/ME A01 


PB91-161323/GAR 
Testing of Ceramic Radiant Tube Heating System. Topical 


Report, March-September 1990. 

PB91-161323/GAR 128,782 PC A07/MF A01 
PB91-161331/GAR 

Development of Technologies and Techniques to Enhance 

Underground Natural Gas Storage —- Well Casing 


Topical Report, 90. 
128,344 PC A06/MF A01 





Leak Repair. 

PB91-161331/GAR 
PB91-161349/GAR 

GRI’s Research House Utilization Plan. Topical Report, 


June 1986-December 1987 

PB91-161348/GAR 127,747 PC A07/MF A0O1 
PB91-161364/GAR 

Risk Assessment of Indoor Refueling and Servicing of 

CNG- Ano: Mass Transit Buses. dom A 2. Final Report. 

Volume 1, December 1988-November 19 

PB91-161364/GAR 129,984 oC A05S/MF A01 
PB91-161372/GAR 

Risk Assessment of Indoor Refueling and Servicing of 

CNG-Fueled Mass Transit Buses. Phase 2. Final Report. 

Volume 2. Fault Tree Models, December 1988-November 


1990. 
PB91-161372/GAR 129,985 PC A09/MF A01 


PB91-161380/GAR 
Ambient Water Quality Criteria Document: Addendum for 


Chlorinated Naphthalenes. 
PB91-161380/GAR 128,466 PC A03/MF A01 
PB91-161398/GAR 


pocn ea — Quality Criteria Document: Addendum for 


Pesiie! 161908/GAR 128,467 PC A03/MF A01 
PB91-161406/GAR 
Ambient Water Quality Criteria Document: Addendum for 


Nitrosamines 

PB91-161406/GAR 128,468 PC A03/MF A01 
PB91-161414/GAR 

Ambient Water Quality Criteria Document: Addendum for 


Nitrophenols. 

PB91- 161414/GAR 128,469 PC A03/MF A01 
PB91-161422/GAR 

Ambient Water Quality Criteria Document: Addendum for 


PB91-161 422/GAR 128,470 PC A03/MF A01 
PB91-161430/GAR 
— Water Quality Criteria Document: Addendum for 


PB91-161430/GAR 128,471 PC A03/MF A01 
PB91-161448/GAR 
Ambient Water Quality Criteria Document: Addendum for 


Png erect 
91-161448/GAR 128,472 PC A03/MF A01 
PB91-161455/GAR 


Ambient Water eaey Criteria Document: Addendum for 
Hexachlorobutadie 
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PB91-161455/GAR 
PB91-161463/GAR 

Ambient Water Quality Criteria Document: Addendum for 

Heptachior. 

PB91-161463/GAR 128,474 PC A03/MF A01 
PB91-161471/GAR 

prt; Water Quality Criteria Document: Addendum for 

PB91-161471/GAR 128,475 PC A03/MF A01 
PB91-161489/GAR 

Ambient Water Quality Criteria Document: Addendum for 


oe eggs end 
PB91-161489/GAR 128,476 PC A03/MF A01 
PB91-161497/GAR 

pyr Water Quality Criteria Document: Addendum for 


2. 

PB91-161497/GAR 128,477 PC A03/MF A01 
PB91-161505/GAR 

Ambient Water Quality Criteria Document: Addendum for 


Endrin. 

PB91-161505/GAR 128,478 PC A03/MF A01 
PB91-161513/GAR 

Ambient Water Quality Criteria Document: Addendum for 

Acenaphthene. 

PB91-161513/GAR 128,479 PC A03/MF A01 
PB91-161521/GAR 

Ambient —— Quality Criteria Document: Addendum for 


Aldrin/ 
PB91-161 521 GAR 128,480 PC A03/MF A01 
PB91-161539/GAR 


— Water Quality Criteria Document: Addendum for 


timony. 
PB91-161539/GAR 128,481 PC A03/MF A01 
PB91-161547/GAR 
Ambient Water Quality Criteria Document: Addendum for 
Chlordane. 


PB91-161547/GAR 128,482 PC A03/MF A01 
PB91-161554/GAR 
Ambient Water Quality Criteria Document: Addendum for 


Carbon Tetrachioride. 

PB91- 161584/GAR 128,483 PC A03/MF A01 
PB91-161562/GAR 

as Water Quality Criteria Document: Addendum for 


PB91-161562/GAR 128,484 PC A03/MF A01 
PB91-161570/GAR 

— — Quality Criteria Document: Addendum for 2- 

PB91-161570/GAR 128,485 PC A03/MF A01 
PB91-161596/GAR 

oT Dutton Water Quality Criteria Document: Addendum for 


2 

PB91-161596/GAR 128,486 PC A03/MF A01 
PB91-161604/GAR 

Ambient Water Quality Criteria Document: Addendum for 


PB91-161604/GAR 128,487 PC A03/MF A01 
PB91-161612/GAR 
Ambient Water Quality Criteria Document: Addendum for 


Acrolein. 
PB91-161612/GAR 128,488 PC A03/MF A01 
PB91-161620/GAR 


Ambient — Quality Criteria Document: Addendum for 


Chior: , 

PB91-161620/GAR 128,489 PC AQ3/MF A01 
PB91-161638/GAR 

Ambient Water Quality Criteria Document: Addendum for 


Phenol. 

PB91-161638/GAR 128,490 PC A03/MF A01 
PB91-161646/GAR 

Ambient Water Quality Criteria Document: Addendum for 


Haloethers. 

PB91-161646/GAR 128,491 PC A03/MF A01 
PB91-161653/GAR 

Ambient Water Quality Criteria Document: Addendum for 


Phthalate Esters. 
PB91-161653/GAR 128,492 PC A03/MF A01 
PB91-161661/GAR 


Ambient Water Quality Criteria Document: Addendum for 


Chlorinated Phenols. 
PB91-161661/GAR 128,493 PC A03/MF A01 
PB91-161679/GAR 
Biological Remediation of C i with 
Special Emphasis on the Great Lakes: oa of a Work- 
shop, Manitowoc, Wisconsin, July 17-19, 1990. 
PB91-161679/GAR 128,638 PC A09/MF A02 


PB91-161687/GAR 
Global Inventory of Volatile Organic Compound Emissions 


from rn ry Sources. 
PB91-161687/GAR 128,450 PC A04/MF A01 


PB91-161695/GAR 
Asbestos Fiber Reentrainment during 
Wet Cleaning of Asbestos-Contaminated 
PB91-161695/GAR 128,451 
PB91-161703/GAR 
Multispectral identification of oo mang Hazardous B' 
ucts of Ozonation and Chlorination. Part 1. Studies of ~ 
matographic and Spectroscopic Peapiettee of MX. 


128,473 PC A03/MF A01 


ted Cadi 





Vacuuming and 
A04/MF A01 


PB91-161703/GAR 
PB91-161711/GAR 
Preliminary Teotne. Evaluation and Sensitivity = for 
the Terrestrial Ecosystem Exposure Assessment 
(TEEAM). 
PB91-161711/GAR 
PB91-161729/GAR 


PB91-161729/GAR 


ing. 
128,452 PC A13/MF A02 
PB91-161737/GAR 


128,639 PC A04/MF A01 


128,660 PC A06/MF A01 


inabling Document for Standards on Benzene 
Transfer and Waste Operations. 
PB91-161737/GAR 128,453 PC A06/MF A01 


i 745/GAR 


ing Industry - Enabli 


Manufacturi ing Document. 
PB 1- 161745/GAR 128,454" PC A08/MF A01 


PB91-161752/GAR 


ps rg, Meng 4 Research and Regulatory Development P' 
PB91-161752/GAR 128,455 PC AIO/ME A A02 


PB91-161760/GAR 
Minerals Yearbook, 1988. Volume 3. Area Reports: Interna- 


tional. 
PB91-161760/GAR 129,340 PC$95.00/MF E09 
PB91-161778/GAR 


of HHS Evaluations and Relevant Other Stud- 
ies. Volumes 1 and 2. (Eighth Edition). 
PB9I- 161778/GAR 127,718 PC$158.00/MF$72.00 
PB91- 161794/GAR 


for the Automated Pavement Distress Data 
Collection Equipment Seminar. Held in Ames, lowa on June 


12-15, 1990. 
PB91-161794/GAR 129,986 PC A99/MF A04 
PB91-161802/GAR 


Sey S Seen Sepene Annual Reports 
with the Securities and Commission, under the 


127,773 PC A25/MF A04 
PB91-161828/GAR 
Code of Federal a Title 11, Federal Elections 


poop as of January 1, 1990). 
}91- 161828/GAR 127,721 PC A17/MF A02 
PB91-161836/GAR 


pres Manual: Part 2. A Water Resources Technical Publi- 


tion. Third Edi 

PBST. 161836/GAR | 129,374 
PB91-161844/GAR 

Department of the Army FY1992/FY1993 Budget Estimates 

Submitted to Conmens February 1991: Operation and Main- 

tenance, Army Reserve. 

PB91-161844/GAR 127,465 PC A09/MF A01 
PB91-161851/GAR 

Department of the i. United States Army Reserve Mili- 

=< Construction Program, FY 1992/FY 1993 Budget Esti- 

PB91-161851/GAR 127,466 PC A05/MF A01 
PB91-161869/GAR 

Justification of Estimates for Fiscal Years 1992/1993 Bien- 

nial Budget Submitted to — February 1991. Aircraft 

PB91- 161869/GA a 127,467 PC A04/MF A01 
PB91-161877/GAR 

Justification of Estimates for Fiscal Years 1992/1993 

Budget Submitted to Congress February 1991. Missile Pro- 

PB91-161877/GAR 127,468 PC A03/MF A01 
PB91-161885/GAR 

Justification of Estimates for Fiscal Years 1992/1993 

led to February 1991. Weapons 

and Tracked Combat V: 

PB91-161885/GAR 127,469 PC A03/MF A01 
PB91-161893/GAR 

Justification of Estimates for Fiscal Years 1992/1993 Bien- 

nial Bi Submitted to Congress February 1 


PC A99 





991. Procure- 


ment of Ammuniti 
PB91-161893/GAR 127,470 PC A03/MF A01 
PB91-161901/GAR 

Justification of Estimates for Fiscal Years 1992/1993 Bien- 

edhe ely ogi Congress February 1991. Other 

‘ement, 

PB91-161901/GA' 127,471 PC A03/MF A01 
PB91-163022/GAR 

Handbook of Goenete Winch, Wire and Cable Tech- 


dition). 
PB91-163022/GAR 129,515 PC A99/MF A04 
PB91-163428/GAR 


Geangine by Degrees: Steps to Reduce Greenhouse 


Peet 163428/GAR 128,456 PC A16/MF A02 
PB91-163972/GAR 

Genetic Variation in Clonal Vertebrates Detected by Simple- 

Sequence DNA Fi inting. 

PB91-163972/GAR 128,989 PC A02/MF A01 
oe 164095/GAR 


Resources Investigation Il: 


Pest. 416409 Wie eke 


Rice Lake National 
127,664 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-166777/GAR 
a News Technical Report, Vol. 49, No. 2, December 


PeOt. 166777/GAR 128,236 PC A04/MF A01 
PB91-505339/GAR 


IRS Enrolled File. 
PB91-505339/GAR 


PB91-505347/GAR 


IRS Enrolled Actuaries File. 
PB91-505347/GAR 


PB91-506659/GAR 
WIC, FEJE, SFI Modules, Version 2.2 (for re 
PB91-506659/GAR 127,921 CP DOS 
PB91-506741/GAR 


Annual Electric Generator Report (EIA-860), 1989. 
PB91-506741/GAR 128,246 CP T02 


PB91-506766/GAR 
phy my with Medicare Code Editor (HG/MCE), Ver- 


0 (for Microcomputers). 
Peet. 506766/GAR 128,672 CP DOB 


PB91-506774/GAR 
Outpatient Code Editor (OCE), Version 6.0 (for Microcom- 


ers). 

Ps 1:306774/GAR 128,673 CP DOG 
PB91-506824/GAR 

Bureau of Health Professions Area Resource File (ARF) 


Tape, 1990. 

PB91-506824/GAR 128,687 CP T04 
PB91-506832/GAR 

Bureau of Health 


Documentation T: 
PB91-506832/GA' 


127,447 CP T04 


127,448 CP T02 





Professi R File (ARF) 
, 1990. 
128,688 CP T02 


a Licensees and Others, Annual 


128,247 CP T02 
PuDT-enteCr/Gah 


Merchant Vessels of the United States. 
PB91-506907/GAR 


PB91-780114/GAR 


Training Model to Teach Community Outreach Workers to 
Train Elderly Blind and Visually impaired American Indians 
Independent Living Skills: Foss on on Family Rehabilitation 


(Training Manual). 

PB91-780114/GAR 128,676 PC$38.75/MF$13.75 
PB91-780122/GAR 

Training Model to Teach Community Outreach Workers to 

Train Blind and Visually Impaired American Indians 

Independent Living Skills: Focus on Family Rehabilitation. 

be Bosna ently ys ong ay ne Dn on hore, Vision Loss and 

independent — (Training Manual). 

PSS) 780122/0A 128,677 PC$28.75/MF$10.00 

PB91-913399/GAR 


FDA Inspection Operations Manual - Basic Manual - Janu- 


ay 1991. 
PB91-913399/GAR 127,737 Subscription 
PB91-923512/GAR 
Dispatch Volume 2, Number 12, March 25, 1991. 
PB91-923512/GAR 127,683 Subscription 


PB91-923513/GAR 
Dispatch Volume 2, Number 13, April 1, 1991. 
PB91-923513/GAR 127,684 
PB91-928004/GAR 
pny ne with the USSR and Eastern Europe: A Refer- 


ence Aid. 
PB91-928004/GAR 127,798 PC A06 
PB91-960102/GAR 
Environmental and Energy S 
—" National Energy Strategy: 
PB91-960102/GAR 
PB91-960103/GAR 


Environmental and Energy Study Conference Floor Brief. 
Dire Emergency Supplemental Appropriations for Fiscal 


PBOT -960103/GAR 128,388 Subscription 
PB91-960218/GAR 

Czechoslovak Law on Inventions, Industrial Designs and 

Rationalization 5 aaa (No. 527 of 11/27/90). 

PB91-960218/GAI 127,781 PC A03 


PB91-960219/GAR 
Czechoslovak Law on Extrajudicial Rehabilitation. 
PB91-960219/GAR 127,665 
PB91-960220/GAR 
State Bank of Czechoslovakia Announcement No. 15 on 
Transfers of Income from Non-Resident Investments in 


R. 
PB91-960220/GAR 127,782 PC A01 
PB91-960221/GAR 
conan Act of 1/30/91 on Protection of Economic 


Com 
PBOt-9 "960221 /GAR 127,783 PC A02 
PB91-960222/GAR 


Czechoslovak Act of 2/26/91 on Conditions of Transfer of 
State Property to Other Persons ('Large ae Law’). 
PB91-960222/GAR 127,784 PC A03 


PB91-960223/GAR 
Czechoslovak Customs Act (Unified Text of 2/1/92). 


129,516 CP T04 


Conference Special 
he Bush Administration 


128,387 Subscription 


PC A02 


PB91-960223/GAR 
PB91-960301/GAR 


127,785 PC A04 


Czechoslovak Law (1990) (in Czech). 
PB91-960301 / 128,752 PC AOS 
PB91-960302/GAR 
peg amen ray ah, Rey on Conditions of Transfer of 
as to Other Persons (‘Large Privatization Law’) 
PB91-960302/GAR 127,786 PC A02 
PB91-960303/GAR 


Czechosiovak Law on Extrajudicial Rehabilitation (in 


Czech). 
PB91-960303/GAR 127,787 PC A02 
PB91-960402/GAR 


Decree No. 56 on Economic ity. 
PB91-960402/GAR 127,788 PC A03 


PB91-960627/GAR 
Unified Text of Act XXIV of tees Regarding Investments by 
Non-Residents in Hungary with Subsequent Amendments 
and Supplements. 
PB91-960627/GAR 
PB91-960703/GAR 


Hungarian Act XCIX of 1990 on Modification of Acts on 
en cee oo DE Rants -Siee Canes 


or Properties (in Hungarian). 
Peer -960703/GAR 127,790 PC A03 


PDA-TR- 1385-03-01 
Up and Operation of the DNA Dust Erosion Test Fa- 


AD-A229 428/8/GAR 127,507 PC A03/MF A01 
PMTC-TP-000052 

Tidal and Lunar Data for Point Mugu, San Nicholas Island, 

and the Sands Area 1991. 

AD-A229 479/1/GAR .500 PC A03/MF A01 


PNL-SA-17911 


127,789 PC A03 


DESTOOrST7/GAR ton Dasea “PC A03/MF A01 
PNL-SA-17971 

ne 

Beotoosaa7/Gan ; 127,859 PC A03/MF A01 
PNL-SA-18137 

Waste i 

St ONE a ae 

DE91005618/GAR 128,503 PC A03/MF A01 
PNL-SA-18151 

Deficiencies in radiation protection record 

DE91006892/GAR 129,448 
PNL-SA-18275 


A03/MF A01 


evaluation 
91006725/GAR 
PNL-SA-18334 
Dosimetry model for bronchial and extrathoracic tissues of 


he roast act 129,066 PC A03/MF A01 
PNL-SA-18360 
— ae adsorption on calcium carbonate: Impii- 
in ler. 


tions to metal ion concentrations 3 
DE9100561 1/GAR 128, PC A04/MF A01 
PNL-SA-18395 


Metastable phase formation in Be-Nb intermetallic com- 


pounds. 

DE91005617/GAR 128,896 PC A03/MF A01 
PNL-SA-18410 

Initiating an 


__— envir 
91005090/GAR 
PNL-SA-18427 


a of an automated chemical —— system. 
DE91005522/GAR 128,721 A03/MF A01 
PNL-SA-18465 


Meet the best: Award-winning technologies from Pacific 
Laboratory. 


Northwest 

DE91006973/GAR 127,477 PC A0Q3/MF A01 
PNL-SA-18470 

Metallographic preparation techniques for ceramic materi- 

als. 

DE91004742/GAR 128,787 PC A03/MF A01 
PNL-SA-18509 

Exploration mission enh its possibl 

beaming. 

DE91006718/GAR 
PNL-SA-18518 


128,3 Be ASM A01 





programs in low-technol 
ts. 
128,755 PC A03/MF A01 


with power 
129,861 PC A03/MF A01 





Abiotic i bilization/d 

DE91004735/GAR 
PNL-SA-18530 

Internal radiation dosimetry for clinical testing of radiola- 

beled monoclonal antibodi 

DE91005613/GAR 128,969 PC A03/MF A01 
PNL-SA-18612 





ition of recalcitrant —— . 
128,565 PC A03/MF A01 


Radioluminescent polymer lights. 

DE91005521/GAR 

PNL-SA-18629 
Evaluation of rotary drum screens mee to protect juvenile 
salmonids in the Yakima River Basin, W: , USA. 
DE91005180/GAR 127, or A03/MF AO1 


129,602 PC A03/MF A01 


PSU/ARL-TR-90-015 


PNL-SA-18643 


Ce ee Se Ser ae 
volumes in single and multizone 
DE91004736/GAR 128,350 PC MF AO1 


PNL-SA-18761 
Integrated mission approach to the space exploration initia- 
tive will success. 
DE91006721/GAR 129,846 PC A03/MF A01 
PNL-SA-18779 


NVLAP and DOELAP dosimetry accreditation ——— 
DE91006891/GAR 129,067 PC MF A01 
PNL-SA-18805 


DE91006716/GAR 129,401 PC A03/MF A01 
PNL-SA-18826 


Thermal Ss storage for power 

DE91005049. ey 2 
PNL-SA-18877 

Sorption of humic acids to mineral surfaces and their roles 

in contaminant 

DE91005678/GAR 129,249 PC A03/MF A01 
PNL-SA-18941 

Experience with non-fuel-bearing components in LWR fuel 

DE91006715/GAR 129,488 PC A03/MF A01 
PNL-SA-18944 


of flow Be ee) aaa 


a sae technique. 
Des 006s94/GAR ry 127,740 PC A03/MF AO1 


PNL-SA-18945 


AG3/MF A01 


Proceedings Ror 128,077 PC A03/MF A01 


eat 

865 

of high purity nickel irradiated 
129,390 PC A03/MF A01 


the 
DE91006724/ 
PNL-SA-18994 


Neutron-induced changes 
DE91006971/GAR 
PNL-SA-19061 
Swelling and microstructure 
with fast neutrons in EBR-li. 
DE91007202/GAR 
PNL-SA-19062 


Radiation-induced changes 

wide —— of alloys. 

DE9100' DOO/GAR 
PNL-5441 

Complexant stability investigation. Task 1, Ferrocyanide 

DE91004759/GAR 128,498 PC A03/MF A01 
PNL-6650 


aos ME A01 


in electrical conductivity of a 
129,389 PC A03/MF A01 


Residential fuel choice in the Pacific Northwest. 
DE91005051/GAR 128,376 PC A0S/MF A01 


128,259 PC A04/MF A01 


128,256 PC A07/MF A01 


sional flow i 
DE91006611/GAR bor 617 PC A23/MF A03 
PNL-7462 

DE91005621/ 129,170 PC A03/MF A01 
PNL-7580 


| sector. End-Use Load 
127,738 PC A04/MF A01 





itivity of the 


and Consumer 

DE91005712/GAR 
PNL-7584 

Interim reclamation report, 

Near Surface Test Facitty 1990. 

DE91006309/GAR 
PNL-7585 

ferent report, Basalt Waste Isolation Project, bore- 

DE91006318/GAR 128,530 PC A03/MF A01 
PNL-7592 

Interactions between fuel choice and energy-efficiency in 


new homes in the Pacific 
DE91005835/GAR 128,258 PC A06/MF A01 


Basalt Waste Isolation Project 
"128,647 PC AQ4/MF A01 


Analysis-Northern Plain. 
PB91-156349/GAR 129,295 PC A06/MF A01 


PSI-1045/TR-960 


Laser-Based vor ae for N2(X,v). 

AD-A229 310/8/' 129,597 PC A07/MF A01 
PSU/ARL-TR-90-015 

— Least Squares Problems on Distributed Memory 


AD-A229 501/2/GAR 128,910 PC A0S/MF A01 


June 1,1991 OR-65 
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R/D-5544-MS-01 
Particulate Ceramic Matrix Composites for High Strain-Rate 
Performance. 


AD-A229 364/5/GAR 129,550 PC A03/MF A01 
R/D-5854-EN-01 
Flood inundation Modelling Using Milhy. Volume 1. User 


Manual. 
AD-A229 413/0/GAR 129,280 PC A16/MF A02 
R/D-6067-A-2 


| Conf on Curves and Surfaces Held in 
Chamon Mont-Blanc, anos on 21-17 June 1990. Ab- 


AD-A229 862/8/GAR 129,536 PC A07/MF A01 
R/D-6445-CH-02 
Ss on A Kinetics (11th) Held in Perugia, Italy on 


2-7 
AD-A229 4G0/8/GAR 129,579 PC A13/MF A02 
R/D-6455-EE-02 
NATO Advanced Study Institute Granular Nanoelectronics 
Held in Ciocco, Italy on 23 July-4 August 1990. Poster Ab- 
stracts. 
AD-A229 448/6/GAR 129,661 PC A13/MF A02 
R/D-6581-CH-02 
Cholinergic Synapse International Symposium Held in 
Berlin, G on 23-27 September 1990. 
AD-A229 449/4/GAR 128,995 PC A06/MF A01 


RADC-TR-90-254 


A/U of Dayton Photorefractive Beam Trackii 
AD-A229 504/6/GAR 128,031 


RADC-TR-90-276 





pe A05/MF A01 


Adaptive Interfaces. 
AD-A229 751/3/GAR 
RAE/TR-90029 


Geopotential Harmonics of Order 15 and 30 from Analysis 
of 50 Orbit Determinations of 1967-102B. 
AD-A229 571/5/GAR 129,244 PC A03/MF A01 


RAI-89-RR-2 


127,730 PC A03/MF A01 


Rotating Reactor Studies. 

N91-15421/1/GAR 
RD-6414-EE-02 

— and Modelling of Passive and Active Optical Wave- 


Devices. 
Rovaz28 940, 340/5/GAR 128,169 PC A03/MF A01 
REA-REM-90-08 


Local Area Personal income. Volume 2. New England, Mid- 
east, and Great Lakes Regions, 1983-88. 
PBO!. 160465/GAR 127,768 PC A14/MF A02 


REA-REM-90-11 
Local Area Personal Income. Volume 5. Southeast, Rocky 
— and Far West Regions; Alaska and Hawaii. 1983- 
PB91-160481/GAR 127,770 PC A15/MF A02 
REPT-90-11 
Some Numerical Methods for the Computation of Capillary 
Free Boundaries Governed by the Navier-Stokes Equations. 
(Revised). 
N91-15507/7/GAR 129,589 PC A06/MF A01 
REPT-90-26 


129,588 PC AQ4/MF A01 


is of Wavefront Array P' 
128,048 PC A03/MF A01 





Performance A\ 
N91-15835/2/GA 
REPT-90-28 


Classical Logarithmic Barrier Function ae for a Class 
of Smooth Convex Programming Problem: 


N91-15817/0/GAR 
REPT-90-35 
Strong Law and Central Limit Theorem for a Process Be- 


tween Maxima and Sums. 
N91-15818/8/GAR 128,920 PC A03/MF A01 
REPT-90-41 


implementation of a Solid Modelling System with Quadric 


Surfaces. 
N91-15819/6/GAR 128,921 PC A03/MF A01 
REPT-90-42 


Disjointness avs and Diffuse Operato 
N91-15820/4/GAR 128,922 PC A03/MF A01 


REPT-90-43 
Step Length in Forward Differencing for Curved Surface 


NO-15821 /2/GAR 128,092 PC A03/MF A01 
REPT-90-44 

Asymptotics for a Class of a Semi-Linear H 

tions with an Application to a Problem with 

NO1-19622/0/GAR 
REPT-90-46 

Interactions of an Elastic Solid with a Viscous Fluid: Eigen- 


mode Analysis. 

N91-15508/5/GAR 129,590 PC A03/MF A01 
REPT-90-49 

Linear ney Problem, Sufficient Matrices, and 


N91- 15623/8/GAR PC AQ3/MF A01 
REPT-90-51 


Iterative Methods for Sparse, Linear Systems Arising from 
Tae Image Reconstruction: The Relations Be- 
tween ART, SIRT, and CG. 

N91-15824/6/GAR 


OR-66 VOL. 91, No. 11 


128, 999 “pc A03/MF A01 


lic Equa- 
adratic Non- 


128,923 PC A04/MF A01 


128,924 


128,105 PC A03/MF A01 


REPT-90-56 
Existence and Uniqueness of Limit Cycles in Quadratic Sys- 


tems of Class (Ill) sub |= m= 0. 
N91-15825/3/GAR 128,925 PC A03/MF A01 
REPT-90B00122 
Multisource Data Integration in Remote Sens 
N91-15615/8/GAR 129,358 
REPT-91E00216 
Gravity Field Error Analysis: Applications of GPS Receivers 
and Gradiometers on Low ce Platforms. 
N91-15610/9/GAR 129,266 PC A04/MF A01 
REPT-92 
Random Field Models of ane Varying Ground Motions. 
PB91-155630/GAR 129,273 PC A04/MF A01 
REPT-93 


Seismic Zoning and Ground Motion Parameters for El Sal- 


vador. 

PB91-155622/GAR 129,272 PC A08/MF A01 
REPT-1357 

Testing of Ceramic Radiant Tube Heating System. Topical 


Report, March-September 1990. 
PB91-161323/GAR 128,782 PC A07/MF A01 
REPT-30603-00 


Two-Phase Fiow in Tight Gas Sands. Final Report (Draft), 1 


il 86-30 November 1989. 

PB91-161265/GAR 129,339 PC A11/MF A02 
REPT-900514 

Evaluation of the BioSid Dummy MDB-to-Car Side Impact 

Test of a 26 Crabbed Moving yoyo Barrier into a 

1987 Ford Taurus 4-Door Sedan at 33.5 MPH 

PB91-160390/GAR 129,982 PC A10/MF A02 
REPT-900604 

Evaluation of the BioSid Dummy MDB-to-Car Side Impact 

Test of a 26 deg Crabbed Moving Deformable Barrier into a 

1987 Chevrolet Cavalier 4-Door in at 33.5 MPH. 

PB91-161042/GAR 129,991 PC A11/MF A02 
RESOURCE PUB-177 

Field Manual for the Investigation of Fish Kills. 

PB91-158303/GAR 128,629 PC A07/MF A01 
RFP-ENV-89 

Rocky Flats Plant Site Environmental Report for 1989. 

DE91006668/GAR 128,540 PC A06/MF A01 
RFP-4283 

Summary of — specifications, current and historical. 

DE91006790/G. 129,208 PC A03/MF A01 
RFP-4325 

Chloride anion exchange coprocessing for recovery of plu- 

tonium from pyrochemical residues and Cs2PuCié filtrate. 

DE91006612/GAR 129,487 PC A03/MF A01 
RFP-4453 

Surface preparation effects on GTA weld penetration in 


JBK-75 stainless steel. 
DE91006965/GAR 128,849 PC A04/MF A01 
RFP-4454 
Pew dr of offsite Emergency Planning Zones (EPZ) for the 
pom 2 Flats wom Phase 2, Interim EPZ analysis maximum 
edible acciden 
DE91005782/GAR 


RFP-4456 
Solubility of em! in plutonium in the temperature range 
de. 


475 to 825 centigra 
129,485 PC A07/MF A01 


PC Kos/ME A01 


128,508 PC A06/MF A01 


DE91006410/GAR 
RISLEY-TRANS-6014 
Extracts: costs of electricity-saving. (in the USA and West 


Germany). 

DE91745530/GAR 128,383 PC A03/MF A01 
RR-380 

Ultrasonic Location Measurement for Fast Robot Control: A 


Transputer-Based Environment. 
N91-15550/7/GAR 128,767 PC AQ4/MF A01 


RR-381 
Active Reduction of an Enclosed Sound Field: An Experi- 


mental Investigation. 

N91-15846/9/GAR 129,570 PC A0Q3/MF A01 
ae 

bility Analysis 4 Nonlinear Systems. 

NOD 15826/1/GAR 128,926 PC A03/MF A01 
RR-391 

K-Exponential and of —— Delay Systems. 

N91-15827/9/GAR 8,927 PC A03/MF A01 
RR-392 

Infinite-Dimensional Carleman Linearization, the Lie Series, 

and Optimal —- of Nonlinear PDES. 

NOt- 15828/7/GAR 128,928 PC A03/MF A01 
RR-393 

Practical identification of Narmax Models Using Radial 


Basis Functions. 

N91-15829/5/GAR 128,940 PC A03/MF A01 
RR-396 

Describing Functions, Volterra Series, _ Na Analysis of 

Noninger Systems in the aes Dom 

N91-15830/3/GAR 128,929 “PC A03/MF A01 
RR-397 

Selection of Weights in Optimal — 

N91- 1 796/6/GRR 27,551 PC A03/MF A01 
RR-398 

Real-Time Distributed Optimal Autopilot. 


N91-15181/1/GAR 
RR-399 


Optimal Control by Neural Networks. 
N91-15797/4/GAR 128,099 PC A01/MF A01 


RR-401 
pose Accu Tests for Nonlinear Signal Processing Appli- 


NOt. 15468/2/GAR 128,122 PC A03/MF A01 
RSRE-MEMO-4409 
QR-Decomposition Based Least-Squares Lattice Algorithm 


for Adaptive Filtering. 
AD-A229 790/1/GAR 128,142 PC A04/MF A01 
RSRE-MEMO-4416 


Boltzmann Equation in Gas Discharges with Some Applica- 


tion to SF6. 
N91-15862/6/GAR 129,822 PC A03/MF A01 
RT/COMB-89-4 


Impianto EUREX: annuario meteorologico 1987 del sito 
EUREX di Saluggia. (EUREX reprocessing plant site. 1987 
annual meteoro! report, = Italy). 

DE91744359/GA\ 7,638 PC A05/MF A01 


RT/COMB-89-24 


| tufi vulcanici zeolizzati del Monte Vulture (Basilicata): Inda- 
gini mineralogiche e chimico-fisiche per un loro potenziale 
impiego nella decontaminazione di soluzioni radioattive. 
(Volcanic zeolite tuffs of Mount Vulture (italy) as radioactive 
solution decontaminants: Mineralogical, physical-chemical 
feasibility study). 

DE91744414/GAR 

RT/FUS-89-10 


se theoretical considerations about cold fusion reactions 


m deuterated metals. 
be51744957/GAR 129,818 PC A03/MF A01 
RT/NUCL-90-07 


Transport properties of high critical temperature supercon- 


ductors. 
DE91744411/GAR 129,686 PC A03/MF A01 
RT/PAS-89-30 


Distribuzione a in traccia nelle acque naturali 
del bacino del levole (Alpi Dolomitiche, Agordo, Bel- 
luno, Italia). (Cordevole River Basin (Italy) trace elements 


distribution). 
DE91744358/GAR 129,264 PC A03/MF A01 
RT/PAS-89-31 


Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake 

systems. Results of a research carried out using radioactiv- 

ity measurement data collected following the Chernobyl ac- 

cident. 

DE91744360/GAR 128,620 PC A03/MF A01 
RT/PAS-89-33 

Exposure chamber for acute aerosol and gas inhalation ex- 


periments. 

DE91744356/GAR 129,087 PC A03/MF A01 
RT/TIB-89-56 

Feasibility study on a free electron laser source for plasma 


ing. 
DE91744409/GAR 
RT/TIB-89-57 


Visible and near-UV laser multiphon ionization mass spec- 
troscopy of tetramethyltin and tetramethylsilane. 
DE91744406/GAR 128,801 PC A03/MF A01 


RT/TIB-89-59 
Inductance calculation of discharge chamber for transverse 


2 as flow laser system. 
E91744340/GAR 129,615 PC A03/MF A01 
RT/TIB-89-60 


Effect of preionization on uniformity of X-ray triggered XeC! 


laser discharges. 
DE91744337/GAR 129,612 PC A03/MF A01 


127,538 PC A03/MF A01 


128,558 PC A08/MF A01 


129,650 PC A06/MF A01 





tics on a photochemical reactor byes IR laser 
induced — luction of Si and ‘Si/sub 3/N/sub 4/ powders. 
DE91744367/GAR 128,799 PC A03/MF A01 


RT/TIB-89-65 
Relation between cavity detuning and output optical intensi- 


in free electron lasers. 
E91744338/GAR 129,613 PC A03/MF A01 
RT/TIB-89-72 


High gain FEL equation: An inexpensive numerical algo- 


rithm. 

DE91744347/GAR 129,619 PC A03/MF A01 
RTT-91-10024 

OECD Trade with the USSR and Eastern Europe: A Refer- 


ence Aid. 

PB91-928004/GAR 127,798 PC A06 
SAIC-90/ 1474 

Characteristics of Trapped Proton Anisotropy at Space Sta- 


tion Freedom Altitudes. 
N91-15953/3/GAR 127,609 PC A03/MF A01 
SAND-86-1309-VOL-4-REV-1-PT-1 


Evaluation of Severe Accident Risks: Peach Bottom, Unit 2. 


Main Report. 

PB91-157107/GAR 129,478 PC A99/MF A04 
SAND-86-1309-VOL-4-REV-1-PT-2 

Evaluation of Severe Accident Risks: Peach Bottom, Unit 2. 


Appendices. 
PB91-157115/GAR 129,479 PC A18/MF A03 
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SAND86-1309-VOL-6-REV-1-PT-1 
Evaluation of Severe Accident Risks: Grand Gulf, Unit 1. 


Main Report. 
PB91-159806/GAR 129,480 PC A13/MF A02 
SAND86-2084-VOL-4-REV-1-PT-3 


Analysis of Core Damage Frequency: Peach Bottom, Unit 2 


External Events. 
PB91- 157099/GAR 129,477 PC A20/MF A03 
SAND-88-0712 


Thermal tests of MC3811 /flex printed wiring boards. 
DE91006431/GAR = 128, 185 PC A03/MF A01 


SAND-89-0629 
Meyer refrigeration _— to support —_ environmen- 
lest chambers: 


a ind evaluation. 
Deg10049977 GAR 28,694 PC A04/MF A01 
SAND-89-2408 


Data used in preliminary performance assessment of the 
Waste Isolation Pilot Plant (1990). 
DE91006427/GAR 129,442 PC A16/MF A02 


SAND-89-2497 
Summary of 1988 WIPP Facility horizon gas flow measure- 
ts. 


ments. 

DE91006099/GAR 129,438 PC A12/MF A02 
SAND-89-3107 

Unique | Override Plug electr 

DE91004996/GAR 127,5. ee ‘Sc R037 IF AO1 
SAND-89-8011 


Sandia Combustion Research Program. Annual report 1988. 
DE91006138/GAR 129,317 PC A12/MF A02 


SAND-90-0323 
Theoretical solution of the minimum charge problem for 


is detonations. 
E91006429/GAR 127,933 PC A03/MF A01 
SAND90-0364 


MELCOR 1.8.0: A Com 
Severe Accident Source 


ses. 

NUREG/CR-5531/GAR 
SAND-90-0549 

Review of WIPP repository clays and their relationship to 


clays of adjacent strata. 
DE91007151/GAR 129,262 PC A04/MF A01 
SAND-90-1191C 


Identification of surface contaminants using infrared micro- 


Bies1086779/GAR 127,876 PC A03/MF A01 
SAND-90-1474C 
Electronic structure and charge density of zirconium dibor- 


DE91006642/GAR 127,874 PC A03/MF A01 
SAND-90-1511C 


Interactions at glass-ceramic to metal interfaces. 
DE91006630/GAR 128,826 PC A03/MF A01 


SAND-90-1590C 
Operational performance of the three bean salad control al- 
i the ACRR. 


m 
1E91006772/GAR 129,460 PC A03/MF A01 
SAND-90-1950C 


Mechanisms of selectivity loss during tungsten 
DE91006627/GAR 128,897 PC A0g/MF A01 


GAND-00-2087 
Ad\ of the sp sciences Model 


5005- TF, ge re test fixture. | 
DE91004940/GAR 128,196 PC A04/MF A01 


SAND-90-2009 
Predictive aging results for cable materials in nuclear power 


lants. 
5e91006428/GAR 129,459 PC A04/MF A01 
SAND-90-2114C 
Comparison between simple and detailed methods for ana- 
lyzing releases of radionuclides to ground water from low- 


level waste facilities. 
DE91006641/GAR 128,539 PC A03/MF A01 
SAND-90-2246C 


Capattery double layer capacitor life performance. 
DE91006639/GAR 128,179 PC A03/MF A01 


SAND-90-2337 


Justification for using scale models eyes Rs ges —* 
evaluation of the SST Transportation S 
DE91006100/GAR 12999" “PC A03/MF aot 


SAND-90-2341 
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DE91006781/GAR 128,172 PC A03/MF A01 
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Considerations relating to pulsed-beam modification of ma- 
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DE91006771/GAR 128,864 PC A03/MF A01 
SAND-90-7011 
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DE91006752/GAR 129, 256° “PC A14/MF A02 
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DE91006435/GAR 129,420 PC A04/MF A01 
SAND-90-7033 
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128,199 PC A08/MF A01 
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DE91006430/GAR 129,253 PC A04/MF A01 
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DE91006638/GAR 128,538 PC "A03/MF A0i 
SAND-90-7091 
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DE91004984/GAR 128,407 be ‘A03/ MF A01 
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Solar Total Energy Project final test report. 
DE91006070/GAK 128,397 PC A04/MF A01 
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SAND-91-0139C 
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(28,227 PC A03/MF A01 


128,895 PC A03/MF A01 
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DE91007070/GAR 
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columns at run 
DE91007063/GAR 
SBI-AD-E501-307 


128,078 PC A03/MF A01 


Physics of aoe Air. Pt. 2. Applications. 
AD-A229 778/6/ 129,227 PC A09/MF A01 
SBI-AD-E501-318 


Soviet Thinking and Nuclear Weapons Issues. 
AD-A229 /8/GAR 129,207 PC AO5S/MF A01 


SBI-AD-E501-319 
Future of Military RD: Towards a Flexible Acquisition Strate- 


2b.a229 783/6/GAR 129,192 PC A03/MF A01 
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129,219 PC A03/MF A01 
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Pyroshock Data 

AD-A229 632/5/GAR 
SBI-AD-E900-925 

Equations of Learning and Capacity of Layered Neural Net- 

AD-A229 633/3/GAR 128,113 PC A03/MF A01 
SBI-AD-E901-003 


Explosive Properties of 
AD-A229 627/5/GAR 
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Polyni . 
129,543 PC AQ3/MF A01 
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128,037 PC A03/MF A01 
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Sensitivity Time Control L 
AD-A229 784/4/GAR 
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DE91007419/GAR 129,805 PC A03/MF A01 
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SLAC-PUB-5319 
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AD-A229 724/0/GAR 127,846 PC A03/MF A01 
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Coulometric Assay of Deuterium Loading Levels in Palladi- 


um Electrodes. 

AD-A229 759/6/GAR 127,850 PC A03/MF A01 
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Devel of Mic ic Methods to Determine Hy- 
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PB91-161208/GAR 129,338 PC AO7/MF A01 
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Reactive Removal of BiF Ground State. 

AD-A229 360/3/GAR 127,832 PC A03/MF A01 
TR-0090(5930)-04)-2 

Direct Observation of NF(X) Using Laser Induced Fluores- 

cence: Determination of H + NF(2) Branching Ratio. 

AD-A229 444/5/GAR 127,835 PC n3/v MF A01 
TR-0090(5945-03)-2 


Use of Solid Ceramic and Ceramic Hard-Coated Compo- 
poten to Prolong the Performance of Perfluoropolyalky- 


let Lubricants. 

AD-A229 296/9/GAR 128,858 PC A03/MF A01 
TR-0090(5945-03)-3 

Comparison of Lubricant Performance in an Oscillating 


cecraft Mechanism. 

AD-A229 445/2/GAR 129,865 PC A03/MF A01 
TR-91-1 

Harn of Technologies and Techniques to Enhance 

yoy seerag Natural Gas Storage age Well Casing 
epair. Topical Report, December 

Peet. 161331/GAR 128,344 PG A06/MF A01 
TR4489-096-90 

Variable Speed Gas Engine-Driven Air Compressor System. 

Topical Report, Phase 1 System Analysis. October 1989- 


October 1990. 
PB91-159533/GAR 128,777 PC A03/MF A01 
TR-062188-3273F2 


Electromagnetic penetration through narrow slots in con- 
ducting surfaces and coupling to structures on the 


side. 

DE91007155/GAR 129,781 PC A14/MF A02 
TRAC-F-TD-0190 

Burst Fire Algorithm. 

AD-A229 565/7/GAR 
TRB/TRR-1268 

. hway Maintenance Operations and Research. 

PB91-155648/GAR 127,928 PO AI0/ MF A02 

TT-88-NLM-003 

Microstructural Analysis of the Execution of Complex Motor 

Actions: Methods and Results--Transiation. 

PB91-120071/GAR 129,028 PC A08/MF A01 
TTC-1016 

Budget allocation a. the Te oy process. 

DE91004984/GAR 8,407 PC A03/MF A01 
TTKK-VYT-A39 

Sellutehtaan lietteiden anaerobikaesittely ja sen vaikutukset 

lietteen kuivattavuuteen. (Anaerobic treatment of pulp mill 

sludges and it’s effects on sludge dewaterability). 

DE91746268/GAR 128,579 PC A08/MF A01 
TVA/PUB-90/1 

Two-dimensional water quality modeling of Town Creek em- 

bayment on Guntersville Reservoir. 

DE91005475/GAR 128,601 PC A06/MF A01 
TVA/PUB-90/2 

Johnsonville Fossil Plant (JOF): Supplement to the environ- 

mental assessment (EA) for the new ash dredge pond. 

DE91005456/GAR 128,414 PC A03/MF A01 
TVA/WR/AB-90/7 

Results of fish tissue screening studies from sites in the 

Tennessee and Cumberland Rivers in 1988. 
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sbrusry 1989. 
Dea BIGAR 128,991 PC AQ3/MF A01 
TVA/WR/AB-90/11 


eee Se ee eae, Fort Loudoun, Tellico, 
leservoirs, 1 


and Melton Hill Ri 
DE91005485/GAR 9° 28,990 PC A04/MF A01 
TVA/WR/WGQ-90/ 10 


Effect of Sequoyah Nuclear Plant on dissolved oxygen in 


Meee Reservoir 
DE91005452/GAR 128,502 PC A99/MF E06 
TVA/WR/WQ-90/11 


D of 
municipal wastewaters, 
March 1 
DE91005495/GAR 


TVA/WR/WQ-90/17 


I Oe Ser aes be mies tan Cay 

dams in the Tennessee River Valley. 

DE91005494/GAR 128,602 PC A14/MF A02 
TVA/WR/WQ-90/25 


ee a aoe 


ba} 
Bes100s455/GAR 600 PC A03/MF A01 
U/BUFFALO/DC/90/TR-37 
Cooperative Absorption-induced 
AD-A229 553/3/GAR 127, 
UAH-SUB89-116 
a of Operator Method Digital Optical Computers 
ior Application ; 
Non 15695/0/GAR 128,045 PC A03/MF A01 
UBA-FB-90-047 
Untersuchung an der Gasfeuerung eines Dampferzeugers 
auf stark geminderte _NOx-Emissionen durch thermische 
nn ig. (Ri ion of the NOx-emissions from a 


boiler using reburning). 
Brot zas 744676/GAR 128,244 PC A06/MF A01 
UBUFALLO/DC/90/TR-31 


ee eee, ane ORNS See, 


Biased 
AD-A229 /2/GAR 128, 716 PC A03/MF A01 
UBUFFALO/DC/90/TR-29 


ical ( ) Polari 
AB-Az2o /5/GAR 
UBUFFALO/DC/90/TR-36 





cted wetlands for t of 
monitoring report for the period, 
128,603 PC A07/MF A01 





Transfer in a Solid. 
PC A03/MF A01 





of Small Silicon Clusters. 
127,833 PC A02/MF A01 





in Metals under Large Temper- 
129,662 PC A03/MF A01 


ature Gradients. 

AD-A229 548/3/GAR 
UC-BFE-001 

Code development incorporating 


, Safety and 
economic aspects of fusion reactors. ‘Stus tus report. 
DE91006877/GAR 129,387 PC A03/MF A01 
UC-BFE-009 

Code development i 
economic 
DE91006878/GAR 
UCB/ERL-M-89/114 
Analytical solutions and particle simulations of cross-field 


plasma sheaths. 
DE91007306/GAR 129,646 PC A04/MF A01 
UCB/ERL-M-89/116 


Traveling-wave-tube simulation: The IBC code. 
DE91007305/GAR 128, 168 PC A03/MF A01 


UCB/ERL-M-89/136 

Numerical error in electron orbits with large omega (sub 

ce)(Delta)t. 

DE91007304/GAR 129,645 PC A03/MF A01 
UCID-21588-REV.1 

beh A od program to analyze chemical reac- 

tion data. Revision 1. 

DE91006221/GAR 127,870 PC A03/MF A01 

UCLA-90/TEP/76 


incorporating environmental, safety, and 
of fusion reactors. Status 
129,388 PC A04/MF A01 


Techni-rho production at SSC and LHC. 
DE91007059/GAR 129,773 PC A03/MF A01 
UCRL-CR-104000 
Investigation of optical methods for hydroyield measure- 
ments. Final — 
DE91005218/GAR 128,134 PC A03/MF A01 
UCRL-CR-105095 


Network security monitor. 

DE91007139/GAR 
UCRL-CR-105154 

Colloid migration in fractured media. 1988-1989 Annual 


91005198/GAR 128,501 PC A03/MF A01 
UCRL-CR-105155 


128,119 PC A03/MF A01 


nonoxide ceramic and composite 


om for li metal ‘nantration 
0 1007004/ AR 128,794 PC A18/MF A03 
UCRL-CR-105184 


FEMS3A simulations of selected LNG vapor barrier verifica- 
tion field tests. Final report, October 1988-June 1990. 
GAR 126,411 PC A09/MF ant 


tion Field Tests. Final Report, October 1988-June 1990. 


UCRL-ID-105780 


PB91-161232/GAR 
UCRL-CR-105290 

International Thermonuciear eee ee (ITER 

neutral beam Summary report for : 

DE91006684/ 129,386 Foc A07/MF A01 
UCRL-CR-105335 


Use of ion = techniques to characterize lead diffusion 

in 

DE91006240/GAR 129,318 PC A03/MF A01 
UCRL-CR- 105338 

Purification and characterization of the Oligosaccharyl 

transferase. 

DE91005196/GAR 128,952 PC A03/MF A01 
UCRL-CR-105339 

Praise enhancements to include general strain hardening 

exponents and mid-life ptm stress and water chemistry 

DE91005197/GAR 129,454 PC A0S/MF A01 


128,449 PC A08/MF A01 


for FY 1990. 
DE91005219/GAR 
UCRL-CR-105373 
Application of MeV ions to the analysis and 
= temperature materials. Final report. 
91007317/GAR 128,796 PC A03/MF A01 


UCRL-CR-105454 
L Li National Lab 


128,870 PC A03/MF A01 





low-level waste 
systems performance assessment. Final draft. 
DE91005428/GAR 129,056 PC A08/MF A01 


UCRL-CR-195455 


Mixed waste study, Lawrence Livermore National Laborato- 
Hazardous Waste Management facilities. 
91005435/GAR 128,599 PC A05S/MF A01 


UCRL-CR-105603 
oS 3 a numerical computer code and circuit ele- 
for simulation of firing systems. Final report, 
Aon 15. 1968. 
:91007162/ 


15, 1990. 
128,160 PC A10/MF A02 
UCRL-CR- 105695 


Instruction manual for installation, Loy oe and mainte- 
nance of the Q-250 LLNL filter-life tester. Final report. 
DE91007141/GAR 128,689 PC A04/MF A01 


UCRL-CR-105763 
Laser re on Current research 
DE91005421/GAR : 
UCRL-CR-105773 
Electromagnetic penetration through narrow slots in con- 
ducting surf: and ling to struct on the shadow 


needs. Final report, 
128,762 PC A03/MF A01 





ow 


side. 
DE91007155/GAR 
UCRL-CR-105776 


129,781 PC A14/MF A02 


Radon transform computer. Final 
DE91007126/GAR 


UCRL-CR-105789 
Real-time 
DE91007147/GAR 

UCRL-CR-105803 


inal ob o47 PC A03/MF A01 


, See had ‘esi 
inal report. 
128,042 PC A03/MF A01 


Analysis of gamma-ray burst energy spectra. Final report, 
January 15, 1990-August 31, 1990. 

DE91006686/GAR 127,594 PC A03/MF A01 
UCRL-CR-105807 


oe ea cavition formation, and non- 
— a plasma density maximum. Final 
June 16, 1989-June 15, 1990. 
'91006683/GAR 129,639 PC A03/MF A01 

UCRL-CR-105907 

Studies of Fe gee Bayo nearly 

mixing of laser — in plasmas. 

1989-. 6, 1990. 

DE91 /GAR 
UCRL-ID-105197 


Finnigan ion trap 
thermal energy 


ite four wave 
‘inal report, June 7, 


129,638 PC A03/MF A01 


mass spectrometer detection limits and 
analyzer interface status eal and present 
:91006220/GAR 127,801 PC A03/MF A01 
UCRL-ID-105260 
ONT High Gain Initiative WRAP computational performance 
section. Final 
DE91004950/GAR 128,945 PC A03/MF A01 
UCRL-ID-105439 


Deconvolution using a network. 
DE91007114/GAR 128,950 PC A03/MF A01 
UCRL-ID- 105666 

a ene eae 


DE91006222/GAR 129,405 PC A03/MF A01 
UCRL-ID-105671 

F of silicon field emission 
electronics by KOH/Alcohoi/Water conine 
DE91006216/GAR 128,198 PC A03/MF A01 


UCRL-ID-105780 
X-ray gauge monitoring of LLNL replica carbon production 


process. 
DE91007116/GAR 129,780 PC A03/MF A01 


June 1, 1991 OR-69 
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UCRL-ID-105804 
Janus Upgrade using brewster angle disk amplifier technol- 
'91006750/GAR 129,607 PC A03/MF A01 

UCRL-JC- 103330 
Nickel-like soft x-ray lasers at 44.8 Angstrom and 43.1 Ang- 


strom. 
DE91006513/GAR 129,606 PC A03/MF A01 
UCRL-JC-103413 


bonne source term 
DE91007130/GAR 


UCRL-JC-103527 
— dihoienee x)Ga(sub 1-x) as Lee ecm oo 
picosecond 


@ devices 
aera optoelectronic 
DE91007143/GAR 128,200 BC ADa/ ME = AOI 
UCRL-JC-103724 


Photoemission investigation of compound semiconductor 
DE91006707/GAR 127,829 PC A03/MF A01 


UCRL-JC-103725 
diffraction of magnetic ultrathin films: Fe/ 


Cu(001). 
DE91007254/GAR 127,879 PC A03/MF A01 
UCRL-JC-103826 


Simulation of a standing-wave free-electron laser. 
DE91007330/GAR 129,611 PC A03/MF A01 


go atm 


estimation. 
128,550 PC A03/MF A01 


006685/GAR Tabet 
be01006885/GAR 128,542 PC A03/MF A01 
UCRL-JC-104077 


Review of source term and dose estimation for the TMI-2 


DE91007131/GAR 128,551 PC A03/MF A01 
UCRL-JC-104285 

Vacuum requirements for heavy ion recirculating induction 

DE91007332/GAR 129,793 PC A03/MF A01 
UCRL-JC-104539 


Trace metals in 
DE91006516/GAR 


UCRL-JC-104593 
ical ee of phase stability in non-magnetic 
DES91006711/GAR ; 129,681 PC A03/MF A01 

UCRL-JC-104595 
Defect dependence of positron lifetimes in oxide supercon- 


ductors. 

DE91006714/GAR 129,682 PC A03/MF A01 
UCRL-JC-104612 

Measurements with a 35 psec gate time microchannel plate 


camera. 
DE91006701/GAR 129,640 PC A03/MF A01 
UCRL-JC- 104640 
Intense microwave 
DE91007262/GAR 
UCRL.-JC-104677 
—— of — and pasate future aircraft emissions 
Beste 22/GAR. ” 128,413 PC A03/MF A01 
UCRL-JC-104716 
Some limitations of detailed balance for inverse reaction 


calculations in | p-process. 
DE91007258/GAR 129,787 PC A03/MF A01 
UCRL-JC-104794 


Model experiment to.search for emittance gain of recirculat- 


:91007263/GAR 129,789 PC A03/MF A01 
UCRL-JC-104799 


eee a model of a heavy-ion recirculator. 
DE91007331/GAR 129,792 
UCRL-JC-104810-REV.1 


crude oils and tar sand bitumens. 
128,324 PC A03/MF A01 


‘ation using free-electron lasers. 
129,610 PC A03/MF A01 


PC A03/MF A01 


Introduction to biological dosimetry. Revision 
DE91007125/GAR 129,085 PC (A03/MF A01 
UCRL-JC- 104884 
Novel perfluorinated _ and protective coating for KDP and 
i terials. 


other optical mai 
DE91006247/GAR 129,603 PC A03/MF A01 
UCRL-JC-104981 
3D particle simulation of beams using the WARP code: 
‘ound bends. 


Transport ar 

DE91006507/GAR 129,738 PC A03/MF A01 
UCRL-JC-105008 

Relationship between aerosol and drop size distributions in 


the marine oe ate 
DE91006514/GAI 127,646 PC A03/MF A01 
UCRL-~JC-105042 


Fission decay in intermediate heavy ion reai 

DE91006255/GAR 129,721 POA A03/MF A01 
UCRL-JC-105099 

DOE's Computer incident Advisory Capability (CIAC). 

DE91007136/GAR 128,118 PC A03/MF A01 
UCRL-JC-105170 

LLNL Oil Shale Pilot Plant status report. 

DE91004878/GAR 128,306 PC A03/MF A01 
UCRL-JC-105293 

Uncertainties in forecasting future climate. 
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DE91005225/GAR 
UCRL-JC-105324 
Effects of relativity of RTEX in collisions of U(sup q+ ) with 


91007260/GAR 129,788 PC A03/MF A01 
UCRL-JC-105426 


126,412 PC A03/MF A01 


Gauss elimination: A case study on parallel 
Beo100e2se/GAR 128,947 PC AOS) ME A01 
UCRL-JC-105427 


Killer micro attack on 3D neutron transport. 
DE91006258/GAR 129,419 PC A03/MF A01 


UCRL-JC-105492 

Nonlinear with focused x-ray lasers. 

DE91006512/GAR 129,605 “PC A03/MF A01 
UCRL-JC-105731 

Coherent x-ray lasers for applications. 

DE91006257/GAR 129,604 PC A03/MF A01 
UCRL-JC-105745 

Zonal statistics in GCM/GCM/Data intercom; 

DE91006706/GAR 127,611 
UCRL-JC-105812 

Sterile neutrinos in the early universe 

DE91006704/GAR 129, 749 PC A03/MF A01 
UCRL-JC-105825 


PE A0S/MF A01 


New biomedical tions of radiocarbon. 
DE91006249/GA 128,974 PC A03/MF AO1 
ye need 
Chaotic tion and the omega problem. 

DE91 006253/GAR 129,720 PC A03/MF A01 
UCRL-JC-105905 

UV Thomson scattering from as laser plasm: 

DE91007347/GAR (29,648 
UCRL-JC-105937 


Somatic cell genotoxicity at the glycophorin A locus in 


humans. 

DE91007129/GAR 129,086 PC A03/MF A01 
UCRL-JC-106108 

Solar and their infl on trends in upper strat- 


—_ ozone and temperature. 
DE91007132/GAR 127,598 PC A03/MF A01 
UCRL-LR-105145 

Cost-constrained _—— salesman problem. 

DE91004943/GAR 128,932 PC A06/MF A01 
UCRL-52997-CHG.2 

= —_—— handbook: a. of chemical explo- 

and explosive simulants. Change 

DE91006884/GAR bh a PC A23/MF A03 

UCRL-53916 


PC 403/MF A01 





Energy sciences supercomputing 1990. 
DE91007188/GAR 129, 783 PC A04/MF A01 


UCAL-102943 
y criteria for some jets. 
125eF PC A03/MF A01 
Boundary Conditions for Finite 
Circuit and Scattering Problems. 
128,158 PC A07/MF A01 





Bea 1008D42/GaR 
UILU-ENG-90-2252 

Asymptotic and 

Element Analysis of 

AD-A229 564/0/GAR 
UILU-ENG-90-2254 

Efficient Evaluation of the Inner Products in the Spectral 

Domain Analysis of Mi ip Di inuities. 

AD-A229 607/7/GAR 128,188 PC A04/MF A01 
UIOP-91-1 

New —_ reey SS ene Insurance Reemployment Dem- 

onstration Project vere Report. 

PB91-160838/GAR 127,771 PC A06/MF A01 
UIOP-91-2 

— in U ploy I Claims Activity in the 


PBOT *160994/GAR 127,772 PC A05/MF A01 
UMTA-GA-08-7002-90-1 
Atlantic Regional Commission Rail Car Cost Containment 


Study. 
PB91-153114/GAR 129,976 PC A04/MF A01 
UMTA-GA-11-0020-90-1 
Impact of the Overmatch Initiative: An Assessment of Inter- 
Ss Finance in the Transit Industry. 
'B91-153130/GAR 129,836 A06/MF A01 


UMTA-MA-06-0167-89-1 
Causes of Wheel Flange Wear and Derailments on MBTA 


and Blue Lines. 
129,977 PC A08/MF A01 








Orange 
PB91-153122/GAR 
UMTA-NJ-06-0028-90-1 
Coordinated Program to Improve Mass Tpepoorigfion Ac- 

cessibility between Queens and Manhattai 
PB91-153106/GAR 130,005 "pC A05/MF A01 


UNC/SG-90/04 


Getting to Know Southeast — Consume: 
PB91-161083/GAR 127,570 PC "A03/MF AO1 


UNC/SG-91/02 
Clam Gardening: A ee for the Small-Scale Clam Oper- 


ation in North 
PB91- Te1O7S/GAR 127,585 PC A03/MF A01 
yer tot rs 
——— of the Essential oo Industry in Korea. Tech- 


eport: Design of Modern Chemical Equipment for the 
Pomhaetios and Processing of Essential Oils (June 7, 1990). 


PB91-159889/GAR 
UNIDO-DP/ID/SER.A/1359 

Asia and Pacific Forest Industries Development Group. 

Technical Report: A Study of Potentials for Downstream 

Timber Processing in Developing Countries of the Asia/Pa- 

cific Hey + 

PB91-159897/GAR 129,240 PC A08/MF A01 
UNIDO-DP/ID/SER.A/ 1362 

Industrial Advisory Services and serine. Egypt. Recom- 


mendations for Tower Testing Sta‘ 

PB91-159905/GAR 128,254 PC A06/MF A01i 
UNIDO-DP/ID/SER.A/ 1363 

Production of Standards and Reagents for the Quality Con- 

trol of Medicines. Technical Report: Production of Chroma- 


Hay Adsorbents. 
91-159871/GAR 129,020 PC A03/MF A01 
UNIDO-DP/ID/SER.A/ 1364 


Production of Standards and Reagents for the Quality Con- 
trol of Medicines. Technical Report: Production of Stand- 
ards Antibiotics and Other Reference Substance. 

PB91-159863/GAR 129,019 PC A03/MF A01 


as 8 rr dy 
Production o' dards and R for the Quality Con- 
trol of Modiones. Technical Report: Establishment of Sec- 
lerence Substances for Pharmaceutical Quality 
Control i in viet Nar Nam. 
PB91-159855/GAR 129,018 PC A03/MF A01 
UNIDO-DP/ID/SER.A/ 1367 
| ae ay of the Tech 


127,825 PC A04/MF A01 





nological Capability of the Thai 
Center. Technical Report: Development of Pack- 
agg istribution of Fresh Fruits and Vegetables. 
159848/GAR 127,590 PC A04/MF A01 
USAARL-90-8 
Development of a = 
Performance Testi 
AD-A229 421 421/ 3/GAR 
USAEHA-75-51-0234-90 
Preliminary Assessment of the Relative Toxicity of the Can- 
didate Insect Repellent 1-(3-Cyclohexen-1- 
Yicarbony!)piperidine Al3-35765 Acute Toxicity. 
AD-A229 361/1/GAR 129,009 PC A03/MF A01 
USAFETAC/DS-88/202A 
Surface Observation Climatic Summaries (SOCS) for 
Yokota AB, Japan. 
AD-A229 380/1/GAR PC A16/MF A02 
USAFETAC/DS-88/204A 
Surface Observation Climatic Summaries (SOCS) for RAF 
Mildenhall, United Ki 
AD-A229 373/6/GAR PC A16/MF A02 
USAFETAC/DS-88/206A 
Surface Observation Climatic Senne (SOCS) for NASA 


Shuttle Landing Facil 
AD-A229 378/ " 127,629 PC A11/MF A02 


a toeee fon Computer for 
marty 037 Rc A03/MF A01 


127,631 
127,624 


LF 

ian” 

USAFETAC/DS-89/217 
Surface Observation Climatic Summaries (SOCS) for Ram- 


stein AB, G 
AD-A229 377/7/GAR 127,628 PC A16/MF A02 
USAFETAC/DS-89/219 


prarey Observation Climatic Summaries for Pease AFB, 


Hampshire. 
ADADaS 309/0/GAR 127,619 PC A16/MF A02 
USAFETAC/DS-89/223 
Surface ay Climatic Summaries (SOCS) for Shaw 


AFB, South 
AD-A229 374/4/GAR 127,625 PC A16/MF A02 
USAFETAC/DS-89/229 


Surface Observation Climatic Summaries (SOCS) for An- 
drews AFB, Maryland. 
AD-A229 371/0/GAR 


USAFETAC/DS-90/037 


bar Climatic Summaries, USSR, Mongolia and China. 
D-A229 298/5/GAR 127,615 PC A19/MF A03 


Fevers 
Station Climatic Summaries: Antarctica, Australia and Oce- 


ania. 

AD-A229 376/9/GAR 127,627 PC A05/MF A01 
USAFETAC/DS-90/201 

Surface Observations Climatic Summaries (SOCS) for Gie- 


belstadt AAF, Germany. 

AD-A229 382/7/GAR 127,632 PC A10/MF A02 
USAFETAC/DS-90/204 

Surface Observation Climatic Summaries for Altus AFB, 


AD-A229 302/5/GAR 127,617 PC A16/MF A02 
USAFETAC/DS-90/212 
Surface Observation Climatic Summaries for Griffiss AFB, 


ADAzSS 307/4/GAR 127,618 PC A16/MF A02 
USAFETAC/DS-90/213 

pes AEB, V Observation Climatic Summaries (SOCS) for Lang- 

K A229 \B7B/S/GAR 127,623 PC A16/MF A02 
USAFETAC/DS-90/215 

Surface Observation Climatic Summaries for Davis-Monthan 


AFB, Arizona. 
AD-A229 301/7/GAR 127,616 PC A16/MF A02 


127,622 PC A16/MF A02 
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USAFETAC/DS-90/219 
— Observation Climatic Summaries (SOCS) for Cro- 


tone, Italy. 
AD-A229 379/3/GAR 127,630 PC A16/MF A02 
USAFETAC/DS-90/225 


Surface Observation Climatic Summaries (SOCS) for Brad- 
shaw AAF, Hawaii. 
AD-A229 370/2/GAR PC A11/MF A02 


USAFETAC/TN-90/004 


~— (Southwest Asia-Northeast Africa): A Climatologi- 
cal Study. Volume 1. The Horn of Africa. 
AD-A229 375/1/GAR 127,626 PC A12/MF A02 


USAFSAM-JA-89-59 

Force Necessary to pee the Orbital Floor 

AD-A229 365/2/GAR 129,074 PC A02/MF A01 
USAFSAM-TR-90-30 

Influence of Anticholinesterase on Distribution of Ventilation 


and Gas Exchange. 
AD-A229 341/3/GAR 129,082 PC A03/MF A01 
USARIEM-T21-90 


Comparison of the Meal, Ready-to-Eat Vil! with Supplemen- 
tal Pack and = _— Cold Weather Consumed in an 


Arctic Environm 
AD-A229 412/2/GAR 129,006 PC A05/MF A01 
USARIEM-TN-91-1 
Sustaining Health and Performance in the Desert: Environ- 
— ledicine Guidance for Operations in Southwest 


AD A229 643/2/GAR 128,667 PC A04/MF A01 
USARIEM-TN-91-2 


Sustaining Health and Performance in the Desert: A Pocket 
a to Environmental Medicine for Operations in South- 


st Asia 
AD-A229 846/1/GAR 129,076 PC A05S/MF A01 
USCG-COMDTPUB-P5312.17 


Women in the Coast Guard Study. 
PB91-155986/GAR 129,174 PC A11/MF A02 


USCG-D-05-90 


Model Tests of Inflatable Life Rafts in Breaking Waves. 
AD-A229 406/4/GAR 129,507 PC A03/MF A01 


USCG-D-14-90-VOL-2 


Evaluation of Night Vision Goggles for Maritime Search and 
Rescue. Volume 2. Data Appendix. 
AD-A229 393/4/GAR 128,170 PC A0S/MF A01 


USCG/ONSCEN-04-90 
SYNC2 Program Assessment Report. 
AD-A229 505/3/GAR 129,376 PC A04/MF A01 
USCG-ONSCEN-05-90 
Omega System Availability as a Global Measure of Naviga- 
tion Accuracy. 
AD-A229 492/4/GAR 


USDA/ARS-86 


Neem’s Potential in Pest Management Programs: Proceed- 
ings of the USDA Neem Workshop. Heid in Beltsville, Mary- 


land on April 16-17, 1990. 

PB91-160333/GAR 127,571 PC A07/MF A01 
USGS-BULL-1730-D 

Mineral Resources of the Lime Canyon Wilderness Study 


Area, Clark County, Nevada. 
PB91-155945/GAR 129,324 PC A03/MF A01 


USGS/BULL-1741-F 
Mineral Resources of the Lower —— Canyon Wilder- 
ness Study Area, Malheur County, Or 
PB91-156208/GAR 129,3. O "PC A03/MF A01 
USGS-BULL-1744-B 
Mineral Resources of the Badlands Wilderness Study Area 
and the Badlands Wilderness Study Area Additions, Crook 
and Deschutes Counties, Oregon. 
PB91-156190/GAR 129,329 PC A03/MF A01 


USGS-BULL-1857-F 
Gold-Bearing Polymetallic Veins and Replacemerit Depos- 
g. 


its. Part 
PB91-155952/GAR 129,325 PC A04/MF AO1 
USGS-BULL-1897 


True Amplitude Processing Techniques for Marine, Crustal- 


Reflection Seismic Data. 

PB91-154633/GAR 129,271 PC A0Q3/MF A01 
USGS-BULL-1910 

Uranium Distribution and Geology in the Fish Lake Surficial 

Uranium Deposit, Esmeralda County, Nevada 

PB91-156059/GAR 129,274 PC A03/MF A01 
USGS-BULL-1922 

Geologic and Fission-Track Evidence for Late Cretaceous 

Faulting and Mineralization, Northeastern Flank of Blacktail 

Mountains, Southwestern Montana. 

PB91-156299/GAR 129,276 PC A03/MF A01 
USGS-BULL-1936 

ee Changes Induced by Hydrothermal Alteration 

Red Mountain Alunite Deposit, Lake City, Colorado. 

PBet- 156125/GAR 129,275 PC A03/MF A01 
USGS-BULL-1958. 

Industrial Minerals in California: Economic Importance, 

Present Availability, and Future Development. 

PB91-156141/GAR 129,328 PC A07/MF A01 
USGS/G-1476 

Comparative Performance of Institutional Arrangements for 

Groundwater Resources. 


127,621 


129,375 PC A0S/MF A01 


PB91-159459/GAR 
USGS/G-1498 

Molecular Structure Basis for the Mutagenicity of Lignin- 

and Humic-Derived Chiorofuranones. 

PB91-159442/GAR 128,632 PC A04/MF A01 
USGS-OFR-90-354 

oa and poctteids data for test hole USW UZ-1, 
ucca Mountain, Nye County, Nevada. 

be01006167/GAR 129,441 PC A04/MF A01 
USGS/WATER-SUPPLY PAPER-2341-B 

Evaluation of Site-Selection Criteria, Well Design, Monitor- 

ing Techniques, and Cost Analysis for a Ground-Water 

Supply in Piedmont Crystalline Rocks, North Carolina. 

PB91-154641/GAR 129,287 PC A03/MF A01 
USGS/WDR/MN-90/2 

— Resources Data for Minnesota, Water Year 1989. 

me 2. Upper Mi i and Missouri River Basins. 

poor 161174/GAR 128,637 PC A15/MF A02 

USGS/WDR-89/1 


Water Resources Data for Minnesota, Water Year 1989. 

Volume 1. Great Lakes and Souris-Red-Rainy River Basins. 

PB91-161166/GAR 128,636 PC A07/MF A01 
USGS/WRD/HD-90/303 

Water Resources Data for Minnesota, Water oe 1989. 

Volume 1. Great Lakes and mee yy er Basins. 

PB91-16; 166/GAR 28,636 PG AQ7/ME A01 
USGS/WRD/HD-91/233 

Water Resources Data for Minnesota, Water Year 1989. 

Volume 2. Upper Mississippi and Missouri River Basins. 

PB91-161174/GAR 128,637 PC A15/MF A02 
USGS/WRI-88-4174 


129,352 PC A04/MF A01 


Effect of Spray a tion of Treated Wastewater on Water 
Quality of the Su —— ———— Reedy Creek Im- 


provement District, Central FI 

PB91-156042/GAR ae 627 PC A04/MF A01 
USGS/WRI-89-4048 

Altitude of Potentiometric Surface, Fall 1985, and Historic 

Water-Level Changes in the Fort Pillow Aquifer in Western 

Tennessee. 

PB91-155879/GAR 129,290 PC A03/MF A01 
USGS/WRI-89-4141 

Tran: and Fate of Acetone in an 


Outdoor Model 
Stream, Stennis Space Center Near Bay St. Louis, Missis- 


sippi. 
PB91-154674/GAR 
USGS/WRI-89-4177 
Estimated Water-Quality Conditions and Potential Down- 
stream Channel Effects of the Proposed Rock Creek and 
Wolford Mountain Reservoirs, North-Central Colorado. 
PB91-156323/GAR 129,294 PC A06/MF A01 
USGS/WRI-90-4001 
Effects of Present and Projected ee Withdraw- 
als on the Twin Cities Aquifer System, Minneso’ 
PB91-156182/GAR 129,293 PC A08/MF AO1 
USGS/WRI-90-4003 
Chemical Stability of Wet-Deposition Samples Subsampled 


Daily for One Week. 
PB91-154658/GAR 127,647 PC A03/MF A01 
USGS/WRI-90-4010 


Potential for Ground-Water Development in Central Volusia 
County, Florida. 
129,292 PC A03/MF A01 


128,626 PC A06/MF A01 


ty, 
PB91-156034/GAR 
USGS/WRI-90-4017 


Trends and Comparison of Water Quality and Bottom Mate- 
rial of Northeastern Arkansas Streams, 1974-85, and Ef- 


fects of Planned Diversions. 
PB91-155788/GAR 129,289 PC A11/MF A02 
USGS/WRI-90-4018 
Comparison of Recording Current Meters in Shallow Waters 
of San Francisco Bay, California. 
PB91-156331/GAR 129,505 PC A0S/MF A01 
USGS/WRI-90-4025 


Simulation of Solute Transport in Variably Saturated Porous 
Media with Supplemental Information on Modifications to 
the U.S. aS. Survey's Computer Program VS2D. 
PB91-155960/GAR 129,291 A07/MF A01 
USGS/WRI-90-4048 

Preconditioned Conjugate-Gradient 2(PCG2), a Computer 
Program for ere Ground-Water Flow Equations. 
PB91-154666/GAR 129,288 PC A03/MF A01 


USGS-WRI-90-4147 
Mineralogical correlation of surficial sediment from area 
drainages with selected sedimentary interbeds at the Idaho 
National Engineering Laboratory, Idaho. 
DE91006140/GAR 129,439 PC A03/MF A01 
USIP-90-02 
Veto Detector for —— ¢ Aye ga articles. 
N91-15864/2/GAR 29,824 PC A03/MF A01 
USIP-90-03 
Democratic Monte-Carlo Generation of Hadronic Fragments 


with Conserved Momentum. 

N91-15836/0/GAR 129,709 PC A03/MF A01 
USIP-90-05 

Algebraic Moments of the Transverse Momentum Distribu- 

tion of Hadrons — in Lepto-Production 

N91-15865/9/GAR 129,825 PC A03/MF AO1 
USIP-90-06 

Cosmic-Ray Muons as a Calibration Source for High Energy 

gamma Ray Detectors. 


WES/MP/EL-90-15 


N91-15973/1/GAR 
UTRC/R90-917280-1 


Extreme Temperature Strain 
AD-A229 802/4/GAR 


UTRC-956966-F 
Kinetics of coal pyrolysis. Volume 1, Sections 1-5: Final 


91005307/GAR 129,312 PC A19/MF A03 
V-90-85025 


Production of Standards and Reagents for the Quality Con- 
trol of Medicines. Technical Report: Production of Chroma- 


1-159871/GAR 129,020 PC A03/MF A01 
V-90-85744 
Asia and Pacific “ Industries Development Group. 
Technical Report: A Study of Poteniiale for Downstream 
= Processing in Developing Countries of the Asia/Pa- 
PB91-159897/GAR 129,240 PC A08/MF A01 
V-90-86012 
Industrial a Se and Rae E Recom- 
mendations for ee Fe — 
PB91-159905/GAR 128,254 PC A06/MF A01 
V-90-86026 


129,826 PC A03/MF A01 


129,705 PC A05S/MF A01 


Production of Senge ant Senate Se Con- 
trol of Medicines. Technical Report: Production of Stand- 


129,019 PC A03/MF A01 


Production of Serpeats ond Revere bade Qe oe 

trol of Medicines. Technical Report: Establishment of Sec 

ondary Reference Substances for Pharmaceutical 

Control in Viet Nam. 

PB91-159855/GAR 129,018 PC A03/MF A01 
V-90-86225 


Packaging Canter. Te Mary ord oe sr lrg 
Technical Report: Development of Pack- 
of Fresh Fruits and Vi 


Phot. 159848/GAR 127,590 


VPI-AOE-172 


A04/MF AO1 


. ee & Saye. Sen ae 


AD hase bie 402/8/GAR 127,485 PC A22/MF A03 
VPI-AOE-173 

Measurements of Surface Shear Stresses Under a Three- 

Dimensional Turbulent Boundary Layer Using Oil-Film Laser 

Interferometry. 

AD-A229 494/0/GAR 127,483 PC A07/MF A01 
VPI-AOE-174 

Mean Vi and agg Measurements of Flow 


Around a 6:1 Prolate 
AD-A229 493/2/GAR 127,482 PC A12/MF A02 
VPI-AOE-178 


Study of Three-Dimensional Pressure-Driven Turbulent 


AD-A229 495/7/GAR 127,484 PC A21/MF A03 
VTI/MEDDELANDE-644 
ping Kantlinje pa Motortrafikied (Continuous Edgeline 


on Major Ri 
PB91-160192/GAR 129,981 PC A03/MF A01 
VTT-SYMP-56 


Reduction of harmful flue gas emissions. 
DE91746266/GAR 128,438 PC A08/MF A01 
VTT-SYMP-65 
Turve- ja mi. (Peat and humus). 
DE91746285/GAI 128,338 PC A10/MF A02 
VTT-SYMP-108 


Low-grade fuels. Volume 2. 
DE91741612/GAR 


VTT-TIED-1020 
pe rrecer o poltto saehkoen ia laemmoen yhteistuotan- 


nossa. (Pressurized 

DE91746265/GAR 128095 PC AOS/MF A01 
VTT-TUTK-677 

Metallihydridien kaeyttoe 

st in metal i 

DE91746267/GAR 
VTT-TUTK-690 

Oulun a. Osa 2. Laempoevaraston muu- 

tostoet sekae niiden kustannukset. (Rock cavern heat stor- 

in Oulu. Part 2. The a works and their costs). 
91746284/GAR 128,369 PC A04/ME AO1 

VTT-TUTK-706 


Oulun kalliolaempoevarasto. Osa 4. Laempoevaraston vir- 
taustekniikkaa ja pienoismallikokeet. Lone cavern heat 
storage in Oulu. Part 4. Water streams in the storage and 
the miniature model of the storage). 

DE91746283/GAR 128,368 PC A05S/MF A01 


WES/MP/EL-R-90-2 


128,333 PC A20/MF A03 





vedyn varastoinnissa. (Hydrogen 
128,336 PC A04/MF A01 


Proceedings of Annual Meeting, Natural Resources Re- 

po gee (15th) Held in Atlanta, Georgia on 18-19 

AB Az29 796/8/GAR 129,342 PC A05/MF A01 
WES/MP/EL-90-15 

eon ioe Approaches for Water hy = gp ignaae 


Point and East Sidney Lake, New 
AD-AZ29 529/3/GAR 129,341 PC. ROT /MF AO1 
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WES/MP/GL-90-17 
Influence of Soil Suction on the Shear Strength of Unsatu- 


rated Soil. 

AD-A229 815/6/GAR 129,370 PC A10/MF A02 
WES/MP/HL-90-10 

Flood-Control Channel National Inventory. 

AD-A229 454/4/GAR 127,900 PC A07/MF A01 
WES/MP/SL-90-3 

Preliminary | tion of Cementitious Materials for 

Olmsted Lock and ‘ 

AD-A229 723/2/GAR 127,905 PC A03/MF A01 
WES/TR/D-90-11 

Selected Tools and Techniques for Physical and Biological 


Monitoring of Aquatic Dredged Material Sites. 
AD-A229 442/9/GAR 128,592 A06/MF A01 


WES/TR/E-90-1 
Effects of Alum Treatment on Phosphorus Dynamics and 
Phytoplankton Response in Eau Galle Reservoir, Wiscon- 
sin. 
AD-A229 509/5/GAR 
WES/TR/EL-DRP-90-1 
Research Program: Practices and ae Asso- 
with Economic Loading and Overflow of Dredge 
Poppers and Scows. 
AD- 528/5/GAR 127,902 PC A04/MF A01 
WES/TR/EL-90-10 


Te i for Studying the wrod Effects of Commercial 
Traffic on Aquatic Habitat 
AD-A229 834/7/GAR 129, 497 PC A07/MF A01 


WES/TR/GL-90-17 
Property Changes in Lime Treated Expansive Clays under 


AD-A229 440/3/GA\ ’ 129,367 PC A19/MF A03 
WES/TR/GL-90-18 
Investigation of the Frost Resistance of Air-Entrained and 
Nonair-Entrained ea gee Concrete (RCC) Mix- 
tures for Pavement Applicati 
AD-A229 441/1/GAR 127,923 PC A15/MF A02 
WES/TR/ITL-90-7 
Methods of Evaluating the Stability and Safety of Gravity 
— Structures Founded on Rock. Phase 2 
AD-A229 798/4/GAR 129,369 PC A06/MF A01 
WES/TR/SL-REMR-CS-30 
Jos «4 pas. b aap mo age and Rehabilitation Re- 
situ Repair of Deteriorated Concrete in 
Hyeraulc Souter Epoxy injection Repair of a Bridge 
AD-A229 429/6/GAR 127,922 PC A06/MF A01 
WES/TR/SL-90-11 


Response Limits of Blast-Resistant Slabs. 
AD-A229 338/9/GAR 129,549 PC AO5/MF A01 


WHC-EP-0373 
Summary status on the seismic evaluations of Hanford Site 


radioactive waste storage tanks. 
DE91006809/GAR 129,447 PC A03/MF A01 
WHC-EP-0394-1 


Ground water 
DE91007160/GAI 


WHC-SA-0256 
ition and decommissioning of a fuel reprocess- 
t. 


i 

Ded 1004 168/GAR 129,450 PC A03/MF A01 
WHOI-CONTRI-6953 

Recruitment of Encrusting Benthic Invertebrates in Bounda- 

ye al Flows: A Deo later Experiment on Cross Sea- 

AD-AZ29 332/2/GAR 129,496 PC A03/MF A01 
WHOI-CONTRIB-7033 


ing of Free Coastal-Trapped Waves. 
RD Aes 355/3/GAR 129,524 


WHOI-CONTRIB-7410 
Determination AG ag ae ee o> in Aqueous So- 
— by Liquid Ch graphy Detec- 
AD-A229 356/1/GAR 

WHOI-CONTRIB-7411 
a Disk Recorders in 
AD-A229 315/7/GAR 

WHOI-CONTRIB-7429 
Development of the Arctic Remote Autonomous Measure- 


ment Platform. 

AD-A229 316/5/GAR 129,519 PC A02/MF A01 
WHOI-90-39 

SAIL Compatible Three Channel Acoustic Navigation Inter- 


a. 
AD-A229 736/4/GAR 129,377 PC A06/MF A01 
WJE-861612 
Loads and Environmental Effects on Interior Gas Piping 
Systems. Final Technical Report, February 1, 1989-Decem- 
ber 28, 1990. 
PB91-161216/GAR 128,341 PC A0S/MF A01 
WL-TR-90-45 


128,593 PC A03/MF A01 


of the Hanford Site. 
129,286 PC A03/MF A01 


PC A02/MF A01 





127,799 PC A02/MF A01 


Arctic Instrumenta’ 
128,035 PC A A02/MF A01 


Laser-Based tics for N2(X,v). 

AD-A229 310/8/GAR 129,597 PC A07/MF A01 
WL-TR-90-69 

Analytic Model for the Compression of Plasma Toroids. 
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AD-A229 500/4/GAR 
WL-TR-90-77 
Bibliography of gn Related to the 


129,636 PC A03/MF A01 


ation, — = of Coaxial fn a 


Guns. R 

{AD-A229 7997 799/2/GAR 129,637 PC A11/MF A02 
WORLD BANK/DP-114 

Using Knowledge from Social Science in Development 

PB91-159996/GAR 127,780 MF A01 
WR-28-1-6-104 

Two-dimensional water quality modeling of Town Creek em- 


ramen on Guntersville Ri 
91005475/GAR 


eservoir. 
128,601 PC A06/MF A01 
gt amen 


equired Signal for LIMARS Experimen 
AD-AD28 5o0)4/GAR 128,131 PC AOS/MF AO1 


WRDC-TM-90-203-POTX 
Review of Air ae Compressor Blade and Vane Rework 
on i 

AD-A229 518/6/GAR 127,509 PC A04/MF A01 
WRDC-TR-90-2079-VOL-1 

anced Thermally Stable a Fuels Development Pro- 

— ee jae sey Volume 1. Model and Experiment 

‘A229 692/: /GAR 128,294 PC AQS/MF A01 
quae tnesenexDee 


Advanced Thermally Stable Jet Fuels es Pro- 
a ag R Volume 2. Compositional Factors Af- 


tion of Jet Fuels. 
Sls 693/7/ 
in Measurement 


128,295 PC A05/MF A01 

eeuimena Temperature Straii 

AD-A229 802/4/GAR 129,705 
WRDC-TR-90-3066 

Methodology for Development and Verification of Flight 

AD-A229 800/8/GAR 127,526 PC A03/MF A01 
WRDC-TR-90-4093 

Synthesis of Aromatic Polybenzoxazoles in Trimethylsilyl 


hog yor (PPSE). 
AD- 339/7/GAR 127,805 PC A03/MF A01 
WRDC-TR-90-4098 


Laser and Electrochemical Studies of Metallizations Elec- 
ic Devices. 


tronic ¢ . 

AD-A229 801/6/GAR 129,667 PC A05/MF A01 
WRDC-TR-90-4099 

Laser and Electrochemical Studies of Metallizations in Elec- 


tronic Devices. 
AD-A229 747/1/GAR 128,808 PC A03/MF A01 
WRDC-TR-90-4123 


_ 
A05/MF A01 


Manufacturing Research: Self-Directed Contro 
AD-A229 488/2/GAR 128,759 Pe. (A06/MF A01 
WRRI-251 
New Approaches to Metal Speciation in Natural Waters 
Based on Modified and Microvoltammetric Electrodes. 
PB91-159467/GAR 128,633 PC A03/MF A01 
WRRI-253 


Riofish: A Fishery Management Planning Model for New 


Mexico Reservoirs. 
PB91-159483/GAR 127,583 PC A14/MF A02 
ee 


Properties o' ie’ Tailored 
Pe 1- 150478/GAR 28,586 


WSRC-MS-90-10 
Parametric model for analysis of melt progression in U-A1 
assemblies. 
DE91005145/GAR 129,481 PC A03/MF A01 
WSRC-MS-90-27 
Selection of a hydride former for the separation of hydro- 


+ isotopes from 
91006580/GAR 128,879 PC A03/MF A01 
WSRC-MS-90-40 


Soils. 
PC A03/MF A01 


Control of DWPF melter feed composition. 
DE91005656/GAR 128,504 PC A03/MF A01 
WSRC-MS-90-42 
Emergency cooling simulation tests on an electrical 
- was channel typical of SRP reactor fuel channels - Ri 
DE91005132/GAR 129,452 PC A03/MF A01 
WSRC-MS-90-59 
Analysis of frit by sodium peroxide fusion and flow injection 
analysis. 
DE91005684/GAR 128,506 PC A03/MF A01 
WSRC-MS-90-77 
Design and 
Desioo7eoa, i 
WSRC-MS-90-106 
Online analytical systems for the uranium solidification facil- 


ity at SRS. 

DE91005590/GAR 129,410 PC A03/MF A01 
WSRC-MS-90-116 

New into uranium (VI) sol 

DE91 72/GAR 
WSRC-MS-90-123 


——— destruction of spent = phosphate extractant 
using silver catalyzed ical oxidation. 





of the Defense Waste 
129,451 PC A03/MF A01 


139,489 PC BC A03/MF A01 


DE91005133/GAR 
WSRC-MS-90-124 
Velocity prediction errors related to flow model calibration 


pone 
DE91005651/GAR 128,607 PC A03/MF A01 
WSRC-MS-90-175 

Liquid level measurement in high level nuclear waste slur- 


nes. 
DE91005150/GAR 128,500 PC A03/MF A01 
WSRC-MS-90-189 


Corrosion studies in molten calcium chloride with chlorine. 
DE91007243/GAR 129,490 PC A03/MF A01 


WSRC-MS-90-203 
Benchmarking the RELAP5/MOD2. - - heta) model of an 


SRS reactor to the 1989 L-Reactor 
DE91007237/GAR 129,465 PC A03/MF A01 
WSRC-MS-90-204 


Air con oe into the external loops of a Savannah River 


Site feos postulated LOCA. 
DES! 007239/GA 129,466 PC A03/MF A01 
WSRC-MS-90-228 


eaneay Vibration Monitoring Program at the Savannah 


DE91006373/GAR 129,458 PC A04/MF A01 
WSRC-MS-90-230 
payers ae of kee flow control for a gaseous efflu- 


ent sampling lem. 
DE91005654/ aR 128,422 PC A03/MF A01 
WSRC-MS-90-237 


Testing fritted-end bubblers for tank-level measurement. 
DE91006582/GAR 128,537 PC A03/MF A01 


WSRC-MS-90-281 


on yn at Fs eesane go of the tertiary 
systems of the ‘al separations area 
at the ny River Site. = 

DE91006522/GAR 129,255 PC A03/MF A01 


WSRC-MS-90-282 


Hydrogeologic characterization of the cretaceous-tertiary 
Coastal Plain sequence at the Savannah River Site. 
DE91006521/GAR 129,254 PC A03/MF A01 


WSRC-MS-90-291-REV.1 
Poy and operation of internal dosimetry programs. Revi- 


DE91006411/GAR 129,061 PC A04/MF A01 
WSRC-MS-90-297 


Feasibility study of acoustic emission monitoring of pinch 
welding tritium reservoir fill stems at the Savannah River 


128,499 PC A03/MF A01 


Site. 
DE91007210/GAR 
WSRC-RP-89-277 
it of the fish community in a new cooling reser- 


voir in the southeastern USA 
DE91005686/GAR 128,992 PC A03/MF A01 
WSRC-RP-89-387 


Use of liquid scintillation in the ae of non-radioactive 
waste shipments from nuclear facilitie: 
DE91004330/GAR 128, 497 PC A03/MF A01 


WSRC-RP-89-413 
Application of neutron radioscopy to lithium-aluminum alloy 


— elements. 
1005138/GAR 129,395 PC A03/MF A01 
WSRC-RP-89-1010 


Groundwater modeli 
actor site, Savannah 
DE91006367/GAR 


WSRC-RP-89-1193 


128,756 PC A03/MF A01 


of the proposed new production re- 
iver Site, South Carolina. 
128,531 PC A04/MF A01 


- crawlers: Versatile adaptations for real applications. 
91005152/GAR 128,732 PC A03/MF AO1 
WSRC-RP-89-1301 


nee: — in cylindrical hydride ocd when using 
esistance he: to simulate tritium decay 
e91008130/GA 129,409 ‘eC ‘A03/ME A01 


WSRC-RP-89-1383 
Evaluation of a photo-electron rejecting alpha liquid scintil- 
lation (PERALS) spectrometer for the measurement of 
Bee 10056s27GAR 129,411 PC A03/MF A01 
WSRC-RP-90-297 
Control — radioactive waste-glass melters. Part 2, Resi- 


dence time and melt rate limitations. 
DE91005662/GAR 128, 505 PC A03/MF A01 
WSRC-RP-90-482 


Heavy ae . fish from streams near F-Area and H-Area 

seepage basi 

DE91006518/GAR 128,615 PC A03/MF A01 
WSRC-RP-90-820 

Measuring the voy =A hed he a root biobarrier with x-ray com- 


Besioossaa/eah i 127,560 PC A04/MF A01 
WSRC-RP-90-1089 





Effects of tributyl ph 
DE91006578/GAR 
WSRC-RP-90-1185 


lity assessment plan for the Metallurgical 
Laboratory Hazardous Waste Management Facility. 
DE91006583/GAR 128,616 PC A03/MF A01 


nN a poly ic ultrafilter. 
129,486 PC A03/MF A01 
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WSRC-TR-90-156-REV.1 
ot aa on molecular modeling of metal hydrides. Revi- 
sion 1. 
DE91005747/GAR 128,789 PC A03/MF A01 
WSRC-TR-90-253 
of tree ti 
age basins of the 
'91005748/GAR 
WSRC-TR-90-474 
Mixed Waste Management Facility (MWMF) closure, Savan- 
nah River Plant: Clay cap test section construction 
DE91006082/GAR 129,435 PC A04/MF A01 
WSRC-TR-90-474-APP.2 
Mixed Waste Management Facility (MWMF) closure, Savan- 
nah construction report. 


near the F- and H-Area seep- 
River Site. 
128,569 PC A06/MF A01 
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Appendix 2. 
DE91006081/GAR 129,434 PC A08/MF A01 
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WSRC-TR-90-474-APPS.3-6 

Mixed Waste Facility (MWMF) closure, Savan- 

nah River Plant: Clay cap test section construction report. 

Oe 1006083/GAR 129,436 PC A13/MF A02 
WSRC-TR-90-497 

Entrainment it the S ih River Site (SRS) 

River water intakes (1991). 

DE91006437/GAR 128,994 PC A03/MF A01 
WSRC-TR-90-502 

pore cw ny | age oe = ager Aye and H-Area 

the distribution of fish in Four Mile 


128,553 PC A03/MF A01 





Creek. 
DE91007248/GAR 
WSRC-TR-90-521 
i and chemical a of the gas 
of canistered waste 


ithi free 
DE91005746/GAR 128,507 BO At A03/MF A01 


40005 


Y/DZ-687 


WSRC-TR-90-537 
Pa ee of trichioroethylene through the threaded joints of 
be51008690/GAR 
XMR-TR-88-1B 


and Impurities in Mercury Cadmium Telluride. 
128,191 PC A06/MF A01 


128,608 PC A08/MF A01 


Defects 
AD-A229 709/1/GAR 
Y/DW-879 


Standard Leak Calibration Facility software 
DE91006689/GAR 128,695 
Y/DW-1029 


Visual inspection system for evaluating the interior surface 
9445, PC AOS 
129,445 PC /MF A01 


A05/MF A01 


———— of sedimentation model to uniform and segre- 
= fluidized beds. 
91004932/GAR 127,931 PC A10/MF A02 
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(Ordering by title only will delay your order) (up to 8 digs) Copy | fiche Air Mail 
/IGAR 
/GAR 
/GAR 
/GAR 
/GAR 
/IGAR 
7 /GAR 


L OVER—Order continued on reverse SUBTOTAL From Other Side 


ae ; : ; : : Regular Service Handling Fee per order 
+Purchase Order Service: There is a $7.50 charge for this service. It is restricted to Nts 

U.S. addresses There is no additional charge for subscription orders. A late payment ($3 U.S., Canada, and Mexico; $4 others) 
charge will be applied to all billings more than 30 days overdue. 

tt Customer Routing Code: NTIS can label each item for routing within your organiza- 
tion. If you want this service, put your routing code in this box. GRAND TOTAL 
NTIS does not permit return of items for credit or refund. A replacement will be 


provided if an error is made in filling your order, if the item was received in damaged 
condition, or if the item is defective. 


















































Purchase Order Fee if required ($7.50) 














National Technea! information Service INTES. ORDER FORM—Side 2 


SPRINGFIELD, VA 22161 








3 Order Selection (Cont.) ee 


Enter the NTIS order number(s) Customer | Printed] Micro- Foreign 
(Ordering by title only will delay your order) Routing | Copy | fiche Air Mail 


8. /GAR 
9. /GAR 
10. /GAR 
11. /GAR 
12. /GAR 
13. /GAR 
14. /GAR 
15. /GAR 
16. /GAR 
17. /GAR 
18. /GAR 
19. /GAR 
























































Subtotal 








After the original stock of a technical report is exhausted, NTIS reprints 
specifically for each order directly from a master archival copy. These 





printed-to-order copies are the best possible reproductions. ENTER this enroun t on the wD 
other side of this form. 





4 Computer Products | 't you have questions about a computer product, 
please call the Federal Computer Products 


Center at (703) 487-4763. TAPE DENSITY 
(9 track) 

















Enter the NTIS order number(s) Customer 
(Ordering by title only will delay your order) Routing Quantity" | 1600 bpi | 6250 bpi 


20. /GAR 
ei. /GAR 
22. /GAR 
23. /GAR 
All magnetic tapes are sent air mail or equivalent Subtotal 


ice to both U.S. and foreign add; . 
caer ee ee ENTER this amount on the 
other side of this form. 






































SPECIAL RUSH and EXPRESS RUSH SERVICE—Orders are processed within 24 hours and sent First Class or 
ORDERING OPTIONS equivalent. U.S., Canada, and Mexico, add $12 per item, other countries add 
$14.50 per item (Air Mail postage additional, see other side). 
Telephone: (800) 553-6847 
in Virginia call: EXPRESS SERVICE—Orders are processed within 24 hours AND delivered by 
(703) 487-4650 overnight courier. Available to U.S. addresses only, add $22 per item. 














International Cooperating Organizations 


NTIS is represented in many countries around the world by local organizations. These representatives ensure that NTIS 
clients in those countries receive fast and efficient service when transacting business with NTIS. They offer the conven- 
ience of accepting payment in local currencies and can resolve any order-related problem. These representatives may 
also serve as a channel for non-U.S. information acquisitions. 





ARGENTINA 
Suministros Asociados S.A. 
Mr. Daniel B. Koretzky 
Belgrano 333, 1/34 

1642 - San Isidro, 

Buenos Aires, ARGENTINA 
PHONE: 742-1466, 747-6944 
FAX:54-1-11-2206 or 743-6461 


AUSTRALIA 
INFO-LINE 

Overseas Document Delivery 
235-243 Jones St.., Broadway 
N.S.W. 2007, AUSTRALIA 
PHONE: 282-1614 

FAX: 61-2-282-1640 


BOTSWANA 

The Botswana Technology Centre 
Private Bag 0082 

Gaborone, BOTSWANA 

PHONE: 314161 

FAX: 267-374-677 


BRAZIL 

PTi Ltda. 

Mr. Pierre Grossmann 

Rua Peixoto Gomide, 209 
01409 Sao Paulo - SP, BRAZIL 
PHONE: 257-1640 

FAX: 55-11-258-8442 


CANADA 

Micromedia Limited 

Mr. Gary Gibson 

165 Hotel de Ville 

Place du Portage II 

Hull, Quebec J8X 3X2 CANADA 
PHONE: 770-9928 

FAX: 819-770-9265 


CHILE 
INTEC/CHILE 

Attn: Library 

P.O. Box 19002 
Santiago 19, CHILE 
PHONE: 228-2083 
TLX: 341641 INTEC-CK 


CHINA, PEOPLE’S REPULIC 
OF 


Institute of Scientific & Technical 
Information of China (ISTIC) 

Mr. Ge Songxue 

P.O. Box 3827 

Beijing, 100038 CHINA 

PHONE: 801-4020 

FAX: 86-1-801-4025 


COLOMBIA 

COLCIENCIAS 

Division de Biblioteca y Documentacion 
Mrs. Isabel Forero de Moreno 
Apartado Aereo 051 580 

Bogota, D.E., COLOMBIA 

PHONE: 274-0660, 274-0004 

FAX: 57-1-274-4460 


ENLACE Lida. 

Dr. Octavio Rojas 

Apartado Aereo 34270 
Bogota, D.E., COLOMBIA 
PHONE: 287-6950, 285-1779 
FAX: 57-1-288-3520 


ECUADOR 

Centro de Into. Tecnica y Cientifica 
Inst. de Invest. Tecnoloicas-EPN 
Ing. Luis Orquera 

Apartado 2759 

Quito, ECUADOR 

PHONE: 554-302, 541-794 

TLX: ESPONA 2650 





ENGLAND 
Microinfo Limited 

NTIS Division 

P.O. Box 3 

Alton, Hants GU34 2PG 
ENGLAND 

PHONE: 420-86848 
FAX: 44-420-89889 


FINLAND 

Technical Research Center of Finland 
Technical Information Service 

Mr. Sauli Laitinen, Director 
Vuorimiehentie 5 

02150 ESPOO 15, FINLAND 

PHONE: 4561 

FAX: 358-0-455-4073 


FRANCE 

World Data 

Mr. Boris Prassaloff 

B.P. 68 

75060 Paris 2, FRANCE 

PHONE: 4508-8566 

FAX: 33-1-42-78-1472 
(Mark "For World Data’) 


GERMANY 


FIZ Karlsruhe 

Mrs. Ulrike Keil 

D-7514 Eggenstein-Leopoldshafen 2, 
GERMANY 

PHONE: 7247-808 300 

FAX: 49-7247-808-666 


INDIA 
Allied Publishers Ltd. 
NTIS Division 
751 Mount Road 
Madras 600 002, INDIA 
PHONE: 863938, 863948 
FAX: 91-44-470-649 
(Mark "Attn: Haripriya, 863-938") 


Higginbothams Ltd. 
NTIS Division 

Mrs. Vasantha Mithra 
814 Anna Salai 

Madras, 600 002, INDIA 
PHONE: 831841 

FAX: 91-44-834-590 


Informatics 

Attn: Mr. N. V. Sathyanarayana 
P.O. Box 360 

Malleswaram 

Bangalore, 560 003, INDIA 
PHONE: 344-598 

FAX: 91-812-320-840 


INDONESIA 

Pusat Dokumentasi dan Informasi limiah (PDI!) 
Mrs. Mursi Sutarti 

P.O. Box 269/JKSMG/88 

Jakarta, 12790 INDONESIA 

PHONE: 583-465/6 

TLX: 62875 


ISRAEL 

National Center of Scientific and Technological 
Information (COSTI) 

P.O. Box 43074 

Tel Aviv 61430, ISRAEL 

PHONE: 492-040 

FAX: 972-3-492-033 


ITALY 

Diffusione Edizioni Anglo-Americane 
Librerie Internazionale 

28 Via Lima 

00192 Roma, ITALY 

PHONE: (06) 855-1441 
FAX:39-6-854-3228 





JAPAN 


Mitsubishi Research Institute Inc. (MRI) 
NTIS Manager 

Time and Life Building 

3-6 Otemachi 2-chome, Chiyoda-ku 

Tokyo 100, JAPAN 

PHONE: 277-0523 

FAX: 81-03-279-1308 


JORDAN 

Royal Scientific Society 

Dr. Yousef Nusseir, Director 
Computer Systems Department 
P.O. Box 925819 

Amman, JORDAN 

PHONE: 844701/9 

FAX: 962-6-844806 


KOREA 

Korea Institute for Economics and Technology 
Information Resources Division 

Ms. Sukyoung Kim 

P.O. Box 205, Cheongryangri 

Seoul, KOREA 

PHONE: 962-6211; 966-6501 

FAX: 822-962-4702 


LESOTHO 

M. D. Consultants (Pty) Ltd. 
Mr. Karun Kumar 

P/Bag A-305 

Maseru 100, LESOTHO 
PHONE: 317-609 

FAX: 266-50-310-130 


MEXICO 

INFOTEC 

Ms. Guadalupe Carrion 
Apdo. Postal 22-860 

14050 Tlalpan, D.F. MEXICO 
PHONE: 606-0011 

FAX: 525-606-0386 


MOROCCO 

Centre National de Documentation of Morocco 
Mr. Battiwa Lekbir 

B.P. 826, Haut Agdal 

Rabat, MOROCCO 

PHONE: 74944, 73131 

TLX CND 31052 M 


NEPAL 

Research Centre for Applied Science and 
Tecnnology, Tribhuvan University 

Attn: Ms. Nirmala Shrestha 

P. O. Box 1030 

Kirtipur, Kathmandu, NEPAL 

PHONE: 2-14303 


THE NETHERLANDS 
Bibliotheek TU Delft 

Mr. Reinder Jan Zwart 
Schuttersveld 2; Postbus 98 
2611 MG Delft 

THE NETHERLANDS 

PHONE: (15) 785-644 

FAX: 311-159-007 


NEW ZEALAND 

R. Hill and Son 

Mr. Peter J. Smith, Ideal House 
Eden Street, New Market 
Auckland 1, NEW ZEALAND 
PHONE: 524-8119 

FAX: 64-9-524-8067 


NIGERIA 

The Director FIIRO 

Mr. R.O. Sodipe 

Private Mail Bag 21023 
Ikeja, NIGERIA 

PHONE: 521-010, 523-260 
TLX: 26006 FIIRO NG. 





PHILIPPINES 

Tech. & Livelihood Resource Ctr. 

Mr. Francisco P. Cayco 

TRC Bldg, Sen. Gil J. Puyat Ave. Ext. 
Makati, Metro Manila, PHILIPPINES 
PHONE: 818-7944; 85-16-31 

TLX 64002 TLRC PN 


PORTUGAL 
Consulplano SA 

Mr. Miguel! Silva 

Division de Informacao Tecnica 
Av. Frei Miguel Contreiras, 54-3 
P-1700 Lisbon PORTUGAL 
PHONE: 891187/8/9 

FAX: 351-1-896738 


SINGAPORE 

Info Access and Distribution 
Mr. Lee Pit Teong 

14 Conway Grove 

1955 SINGAPORE 

PHONE: 226-0865, 289-8720 
FAX: 65-288-1622 


SPAIN 

INFILE 

Sr. Federico Pena 

Don Ramon de la Cruz, 101- 4°B 
28006 Madrid, SPAIN 

PHONE: 402-3236, 254-6958 
FAX: 341-402-4819 


SWEDEN 

Royal Institute of Technology Library 
Studsvik Library 

Ms. Vicki Pell 

S-611-82, Nykoping, SWEDEN 
PHONE: 155 21000 

FAX: 46-155-63044 


TAIWAN 

National Science Council 
Science &Technology Infor. Ctr. 
Miss Phoebe W. L. Wang 

P.O. Box 91-37 

Taipei 10636, TAIWAN 

PHONE: 737-7649 

FAX: 886-2-737-7664 


TANZANIA 

Tanzania Commission for Science and 
Technology 

Mr. Hamisi M. Nguli 

P.O. Box 4302 

Dar es Salaam, TANZANIA 

PHONE: 732-613 

TLX 41177 


THAILAND 

Thailand Management Asso.(TMA) 
Miss Wanweera Rachdawong 

308 Silom Road 

Bangkok 10500, THAILAND 
PHONE: 234-2624 

TLX 82831 STICORP 


TURKEY 
TUBITAK/TURDOK 

Mrs. Zerrin Esensoy 

Director, Documentation Center 
Emek Ishani, No. 95, Kat. 16 
06420 Kizilay, Ankara, TURKEY 
PHONE: 125-6645 

FAX: 90-4-117-5902 


VENEZUELA 

Sisteca Teleinformatics 

Mr. Julian Osca 

Parque Central, Edificio Catuche 
Pasillo 1, Oficina 1 

Caracas 1015-A, VENEZUELA 
PHONE: 575-0020 

FAX: 582-575-0221 





KEYWORD INDEX 


PERSONAL AUTHOR INDEX 


CORPORATE AUTHOR INDEX 
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CONTRACT/GRANT NUMBER INDEX 
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NTIS ORDER/REPORT NUMBER INDEX 
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1991 Price Schedules for the United States, Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 


E01 EU aietsssserssicads 
Do2 
E03 . DO3 
A04-A05 17.00 04... 16: D04 
A06-A09.......23.00 E05... ow WOE Dos 
Ai0-A13.......31.00 E06... wand D06.... 
A14-A17.......39.00 E07... we 24) DO7.... 
A18-A21 E08 ... 27) DO8.... 
A22-A25 E09... noel DOS... 
E10... 
E11 
E12 
E13... 
E14... 
E15 


TENT WTIAOND 
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9n07Z6- 


Lin o00 LOO 


LL? WOO 
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Givd $334 GNV 3DVLSOd 


* Contact NTIS for price 
Prices effective January 1, 1991 
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